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1. LS 1=u} ZE{(HFS Series)

1.1, XMIC =g HE HFS Al2|=2| TH

HFS nxab e 34 HMdH 23to M7 Azxmt 2t3t X0 e £24 HI0| 7ts

—

SHL|CE HFS MZ22 34 AC 380V~480V 60Hz 2} AC 380V~415V 50Hz A|AEI0| & &0|

755t LS Electric QI E O XetetL|Ct HFS _T'_Z.Eftt ZHQ| 7|=2 O|X MCj n=xo &
HECH Xt on otgfjet 22 MER ZHES BHISIA S LI

HFS 1 Z0t B NC2: axo 24 dsit ¥2 HijAE MJE g = ALE
A RAELICH
HFS 1ZXTHEH«= 64 CIO|EQt AO|2[AH HFR7|0| MetsteE HA X0 DC 2|HH
7b ZBtE|X| 42 E2t0|E0|A THID 5%0[5tE H-dgLCt

|[EEE-5192| 7ICHE2R =S

B =
HER BTO| £t AS EZYLLL

HFS 1Z0 B 28 SHS ZE5I0] XX £2ME2 HSLCH
HFS &I} ZE0= Power supply, Fan, TDJ, RC ¥ Z&FO0| Z& |0 JUSL|CEH HX| =
Aat £2tolE AFEo| met KXol £8]MHE ¥ = USLIC

22E 21 sFLE 1Y HYESH CIxQlx|en HAustn PEHo|H A8st7| &

OfgfLICt.
Of AH8E2EAM = 2AX, 2X[AF K oS 2[A 0| AX|LIOofA BE M=, 22X & FX|E
=& X[@3t7| et AO0|H, QHE &t Dxmt HRE A7 fIst £RF92 M3

AYLICE F7h X0 EoY H2 LS Electric FEAIOA Z2[5t0] FHAIL.
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12. 45 &35
ofgfo] Alad Q@ FAEE HESIZZE LS Electric QI E Application O X2t XpA|CH
HFS nzn ZHE HX5tH Y ©FJ A= THIDZ 5% OISk € AS EFYLCL =

of HFS &It D= 238et E3, DC E210|E = SCR EZI0|E 59| AN HE
712t 22 E2to|E OfEZ|AHO|MANZ FASH d&2 M3 = JUXT, X THID =
=2 MO|Z|AHCO| B3|, £ Yl Firing Angle Of 2t Sata 5 A& Lt

-l

O] 2HO 45 == 2 31 22 A" =20| S5 I 2 gLt

1. 52319 9¥ : 6-pulse front-end CIO|RE HE27|7t Q= 34 FH|

2. MRS BF  3YHO| gl 3¢ ©HEQ

3. MY AdmEA :<3% (B4 2 8 7|%)

4, ™Y FOb : 50Hz +1Hz (HFS-XXXX-3-50), 60Hz +1Hz (HFS-XXXX-5-60)
5. MY MY Y MY +10%

6. M3 MY Unbalance: < 1%

7. MY MY AJ22 : THVD < 2%

HFS 1xOob ZHE 34 ™Y AA-IOA LS Electric 2IHEQ| &3 *01IA1 ’%* St
4@*0

= gA=YASLCE £, FO{T ofE2|AH0]d0] tiet EH %
2

HollOF BFLICE LS Electric 2 #4S SO HFS nx0} ZEH A
L

ot 378 CHREFYO|LE &4 R 240 CHs] MAS X|X| $ELCHL HFS DXI HHe
Chef(Single Phase) & 24 (Split-Phase) OHEZ|AHO|ME2E ALESHM = QHEL|CH
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1.5. HFS Series ¥ H7|'H

HFS-__ - -__
T LS
LS ApHIC] DETHEE '50' -> 50Hz
Ael =g '60' -> 60Hz

TF 47t2|5=0103' -> 103A

Ity

3'-> 34
‘5'-> 3¢ 380~480V

Ofl) HFS-0103-5-60 -> AC 380~480V 60Hz, 103A
MEa2 D0 EE S DCIMEHZt HBEA| 2 HEe| QIHH 28 HFE 20/ LT

2. EE MH

Z|chstel 282 7] {5t HFS D=x=If EHE A ot
a

Ch. #=7t4 2l M& CIOIHAIEFHRZ)

SO HESED B0k B
= Xt

— a
HHEfLICH

Z5H0] F=A| 7
(www.ls-electric.com)

2.1. Fio Yy

= 20| Rt 50Hz = 60HZzQIX| &Qlsto] ZEE M
SeLCH ofgfe] E& YUUHHQ FuAFO|H, Ao M2t dolg = AL, HE
Al MY FOi+E 2510 HES MH™ESI0] FA|7| HHELICE

ESTTEN = 7 (o) LS Ax=ut ¥ 59
50Hz 28 5= B=, Y& AZUHAof 2F S HFS-XXXX-3-50

60Hz Chetel=, &, oigh 2|8, 0=, 74 & HFS-XXXX-5-60

2.2. W #He

—

g =5t ofef & w2k EHE MFSLIC

Configuration LS 1zt 2 &3

HFS-XXXX-3-50
HFS-XXXX-5-60

50Hz 380 ~ 415 VAC

TN, TT, IT configuration
60Hz 380 ~ 480 VAC

TN, TT, IT configuration

LSELE CTRIC
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2.3.

EE MEH0|E

7}. AC 380V~415V 50Hz

It HE Ms7| 8%
UHEHNF e 50Hz AC 380V~415V
LHEATRF
ooy nzxo gy 3
DC E|¥HE gote gotE g3ts
X8 o}X| (Overloaé: 80% ZI= | 90% Z|= | 100% 7|&
Ho 1.6*In 1min)

HFS-0003-3-50 30A 16 A 14 kW 1.2 kW 1.1 kW
HFS-0005-3-50 55 A 33A 2.7 kW 2.4 kW 2.2 kw
HFS-0010-3-50 10 A 59 A 5.0 kW 44 kW 4.0 kW
HFS-0013-3-50 13 A 82 A 6.9 kW 6.1 kW 5.5 kW
HFS-0016-3-50 16 A 11.1 A 9.3 kW 8.3 kW 7.5 kW
HFS-0024-3-50 24 A 163 A 13.7 kW 12.2 kW 11 kW
HFS-0032-3-50 32A 222 A 18.6 kW 16.6 kW 15 kW
HFS-0038-3-50 38 A 282 A 23.7 kW 21.1 kW 19 kW
HFS-0045-3-50 45 A 325 A 27.3 kW 24.3 kW 22 kW
HFS-0060-3-50 60 A 444 A 37.3 kW 33.2 kW 30 kw
HFS-0075-3-50 75 A 54.8 A 46 kW 41 kW 37 kw
HFS-0090-3-50 90 A 66.7 A 56 kW 50 kW 45 kW
HFS-0110-3-50 110 A 81.6 A 69 kW 61 kW 55 kW
HFS-0150-3-50 150 A 111 A 93 kW 83 kW 75 kW
HFS-0180-3-50 180 A 134 A 113 kW 100 kW 90 kW
HFS-0210-3-50 210 A 164 A 138 kW 122 kW 110 kW
HFS-0260-3-50 260 A 197 A 165 kW 147 kW 132 kW
HFS-0320-3-50 320 A 240 A 202 kW 179 kW 160 kW
HFS-0400-3-50 400 A 300 A 252 kW 224 kW 200 kW
HFS-0530-3-50 530 A 376 A 316 kW 281 kW 250 kW
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Lt. AC 380V~480V 60Hz

NV 22 M S02 N LLL MV 052 M 622 M 86L M 182 M 852 M €22 Vv 6.2 V €ov 09-S-€0100-SH
NV 98L M LLL NV L M L02 VI 06L M 9L M| €€2 M ELe M 8L Vv L€ Vv 0ce 09-5-02€00-SH
M 6L M LEL MWisLL M oL VI LSL MV LEL MV S8L VI OLL MV Ll v 8L (4 09-5-0v200-SH
Wi eLL M| €0L M 68 M SeL I LL M1 66 VI OpL VI 82L AV LLL V 6EL v 802 09-5-80200-SH
M €6 M S8 N 7L M €0L NV 76 M 28 MY 9LL M3 90L MW 26 VGLL Vv oL 09-5-59L00-SH
M SL M 69 M 65 M €8 MY 9L M9 M €6 M S8 M YL vV $% v &L 09-5-82100-SH
M 95 M LS M v M1 29 M LS M 67 MV 0L MW 79 M S§ V €69 V €0L 09-5-€0L00-SH
M St M LY N 9E M 05 NV 9 M 6€ M 95 M LS M 77 Y 958 Vv €8 09-5-€800-S4H
M LE M 7€ M 62 M Ly NV 8€ M €€ M Ly N €7 M LE Y 29% Y 9 09-G-9900-S4H
M 0E M 82 M ¥ M €€ M LE A 92 M LE M TE M 0E v 2LE v s 09-5-2500-S4H
MW 22 M1 02 M LL M S2 M €2 M 02 M 82 M 92 <4 V8.2 Y 09-S-+00-S4H
M 6L ML M SL MW L2 M 6L M 9L MW €2 M L2 M 8L VvV Le Ve 09-5-+€00-S4H
M SL MW pL Wizl M LL M SL M EL MV 6L M LL M SL VS8l v 2 09-5-£200-S4H
MAOLL M LOL M L8 M el M ELL I 86 M 6EL I 82L M OLL Vg€l v 12 09-5-1200-S4H
M SL M 69 M 69 M €8 M 9L N1 99 M 76 M 98 A 7L Vv €6 Vvl 09-S-¥L00-S4H
A9 M LS M v M 29 I LS M 61 MO M 9 MISS V 69 VL 09-5-LLOO-S4H
M L€ M YE Mi6e MW LY VI 8€ k43 I 9F I kad M 9E 14 VL 09-5-2000-S4H
miee MW 0C MW LL M G MW €2 M 02 82 M 92 "My ee Vv 8¢ \A4 09-S-¥000-S3H
M LL M O'L M1 60 MWL MW L'L M O'L MWL M €L M LL V¥l ve 09-5-2000-S4H
NOSY OV NOBE NO8Y AoV NOBE Pios 4 AoV NOBE
(Ui u9'L &2 38 IYle8k
= %00l Elods =z %06 Elor =z %08 Elorr : peopeno) Stakelz2a
76 3R frm) RET
NOBY~AOBE OV 2409 SivkRER SivkRER
o o =l usau =[5

28 |8k 8ix
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Ng MS7| 8
60Hz AC 380V~480V
LT
2312 80% 7|F 2818 0% 7|E 2318 100% 71
380V 440V 480V 380V 440V 480V 380V 440V 480V

HFS-0002-5-60 1.1 kw 1.3 kW 1.4 kw 1.0 kW 1.1 kw 1.2 kW 0.9 kw 1.0 kW 1.1 kw
HFS-0004-5-60 2.2 kW 2.6 kW 2.8 kW 2.0 kw 2.3 kW 2.5 kw 1.7 kW 2.0 kW 2.2 kW
HFS-0007-5-60 3.6 kW 4.2 kW 4.6 kW 3.2 kw 3.8 kW 4.1 kw 2.9 kW 34 kW 3.7 kW
HFS-0011-5-60 5.5 kW 6.4 kW 7.0 kW 4.9 kW 5.7 kW 6.2 kW 44 kW 5.1 kW 5.6 kW
HFS-0014-5-60 74 kW 8.6 kW 9.4 kW 6.6 kW 7.6 kW 8.3 kW 5.9 kW 6.9 kW 7.5 kW
HFS-0021-5-60 11.0 kW 12.8 kW 13.9 kW 9.8 kW 11.3 kW 124 kW 8.7 kW 10.1 kW 11.0 kW
HFS-0027-5-60 15 kW 17 kW 19 kW 13 kW 15 kW 17 kW 12 kW 14 kW 15 kW
HFS-0034-5-60 18 kW 21 kW 23 kw 16 kW 19 kW 21 kW 15 kW 17 kW 19 kW
HFS-0044-5-60 22 kW 26 kW 28 kW 20 kW 23 kW 25 kW 17 kW 20 kW 22 kW
HFS-0052-5-60 30 kW 34 kW 37 kw 26 kW 31 kw 33 kW 24 kW 28 kW 30 kW
HFS-0066-5-60 37 kW 43 kW 47 kW 33 kW 38 kW 41 kw 29 kW 34 kW 37 kW
HFS-0083-5-60 44 kW 51 kW 56 kW 39 kW 46 kW 50 kW 36 kW 41 kw 45 kw
HFS-00103-5-60 55 kw 64 kW 70 kW 49 kW 57 kw 62 kW 44 kW 51 kW 56 kW
HFS-00128-5-60 74 kW 85 kW 93 kW 66 kW 76 kW 83 kW 59 kW 69 kW 75 kW
HFS-00165-5-60 92 kW 106 kW 116 kW 82 kW 94 kW 103 kW 74 kW 85 kW 93 kW
HFS-00208-5-60 111 kW 128 kW 140 kW 99 kW 114 kW 125 kW 89 kW 103 kW 112 kW
HFS-00240-5-60 147 kW 170 kW 185 kw 131 kW 151 kw 165 kW 118 kW 137 kW 149 kW
HFS-00320-5-60 184 kW 213 kW 233 kW 164 kW 190 kW 207 kw 147 kW 171 kW 186 kW
HFS-00403-5-60 223 kW 258 kW 281 kW 198 kW 229 kW 250 kw 177 kw 205 kw 224 kW

90% ot 380v EOIM HEdt= M&7| 8 22kw HCF AL} €2 26kw &S MES
A

o OAE ZEY o HYSte AzO EHE WEY = UASLLCH

2l HOl=S0M HE TS7| 8T 26kw 2| 2l0|= okl D=0k ZE 2& HFS-0052-

5-60 MZ2 380V M MA7|E, Z|CH 26kW HZAQ| 90% Hotgz2 L 20| 7tset
DEo|gt= oo YLt

was

12



Low Harmonic Filter HFS series Manual

HIZ AL

OlH

A ALY

7F. HFS-XXXX-3-50 50Hz H|E

M Ay AC 34+ 380V - 415V

MY HE 58 e AC 34 342V - 457V

M@ Fots 50 Hz +1 Hz

M3 HELI N, TT,IT

ME7| 848 1.1 kW - 250kW

THID ,, 5% Ol 4

TDD , IEEE 519 Of 2t=%

=R =7 98% 0|4 (HATY A HARS 7|F)

S2o|lE pC-Z3 MY,

TEERED

-5% ~ +10% =& DC Mg
(

P — E 2160 VAC (1 X)

SCCR 5,

100kA, == UL class J Of mHEL|CH

E3S=(P)

Pollution degree

PD3 (EZ IEC 60664-1 Of [}2h

Yzt A L& o ZlEA (A2 RHEEHA])
IHESE LY HAMFC 16 H 1 &, AlZtE 1 2
S ESHAl FHIHAIE HF AC 400V OlAM 2 A= HFOl 20% O|Lh
2= He -25°C - +45°C Z|Ci{ 23t 2F7ts
+45°C - +70°C derated(d 53 2™7ts
-25°C - +85°C 2% I 2T
elsa UL 94V-2
Hols2 N (200°C), H (180°C)
HdAZ|1& 7|1F ZE : UL 61800-5-1, EN 61800-5-1

Z3 :EN 61558-2-20 EE= EN 60076-6

MTBF (Mean Time Between Failure)

200,000 A|Zt

MTTR (Mean Time To Repair)

15 & 0|2t (HIHAIE X Fan Z2&)

Bosd (ALUR)

10 A O]

W2zt ™ 8l Capacitore "7|gXIEs X|EO

O BUE ZHUS

et F7|1docz2 A U wMstojor shict.
A

25 AQX| NC 180° C (UL-approved) & %3
o I}pEBZ ZX|

83 7|E THID = & 5% ©= YLICh

2y MAEZE THVD 2% O|Ui, MY Unbalance 1% OIU

1) EE ¥ 4w 03 YL
2 NAH QT AR :

13
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6ZA CIO|RE HESIZ 7|F 45 7|F0|0H, SCR YHYA0] AL ALO|2|AEQ| Firing Angled| 2}
HEE = ASULCH

3) = 2ol dmEA < 3%

4) = HAEE AOGeE +HELICHL ¢ o 80%E 2 =7t AEY = UEHTH

5 £ UL = F=7t 2@

6) +45°C - +70°C 3{8TF = YHTF x (70°C-2T=2E)/25°C)

Lt. HFS-XXXX-5-60 60Hz H|Z=

g4 M AC 34 380V - 480V

MY HE 58 He AC 34+ 342v - 528V

ME o= 60 Hz +1 Hz

My 4 EY3 TN, TT, IT

HE7| 848 0.87 kW to 177kW @ 380V, 100% load
1.0 kW to 205 kW @ 440V, 100% load
1.1 kW to 224 kW @ 480V, 100% load

THID , 5% OILH

TDD , IEEE 519 Of 2t=%

k=2= 98% Olet (HAMY X HAHRS 7|F)

E2to|E DC-EA MY 4 -5% ~ +10% 3 DC T¢

LI Al P — E 2160 VAC (1 X)

SCCR s, 100kA, B== UL class J O [}EL|C},

E352(P) IP 20

Pollution degree PD3 (EZE IEC 60664-1 Of Cita})

R L& o 2}

DHESE LE HAFRL 16 Hl 1 &, AlUE 1 2

FESIA| FHTHAIEH ©F AC 400V Of|M FZA U™ TRl 20% O|LH

2r-Ho -25°C - +45°C 2|23t ™ Its
+45°C - +70°C derated(Z53h 2X7ts
-25°C - +85°C 2% AU EIHA

WWelsa UL 94V-2

HASE N (200°C), H (180°C)

dA?|= 718 ZH : UL 61800-5-1, EN 61800-5-1
Z3 :EN 61558-2-20 == EN 60076-6

o3 (MTBF) 200,000 Al7t =t

MTTR: 15 & 02 F{IAIE 28 % W 2F)

14
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B3 (ALK 10 A o4

H2Zk m Sl Capacitore H7|RXEs XHO
mah F718ez2 A U WS oF gL|Ch,
oM BLE E3iMz 25 A2|X| NC 180° C (UL-approved) 2 =3

o J}wstE LA

1) EE 8A 4kw OIT ZASS J[E THID £ ©f 5% d= YU
2) Al2H @3 Arg: 23 MAEZE THVD 2% O|LH, M2 Unbalance 1% O|LH
q

6EA LIO|RE FRF2Z 7|F 46 7IF0IH, SCR FRYAS Z2 ALO|2|AEQ| Firing Angledf 2t

M

HEE = ASULCH
3) = etel gmEA < 3%
4) U= H2AEEs ZHCigez s"®ELICH 9 =72 80%E 2 =7t 8T + UHLICH
5 Q% UL &5 F=7t gaguc
6) HEHF = BETF x((70°C-2T=2EL)/25°C)

3.2. AX|Eao N0 ME HIH ALY

HFS TZ=If TE A"t M7| AFYL A0 IE 2,000m (6,600ft) L= O|LHOA{ o] HE
Z|ZQLICE 2,000m O]AF 4,000m (6,000ft ~ 13,123ft) AtO|Q| ARt 0= of2fo| HELQt Z0|

IEC60664-1 Of 2 MZ9| derating It F7HX QI &0lo| HQgtL|Ct

nE 5H™ A%

% (m) 7|12 (kPa) BEAS
2000 80.0 1.00
3000 70.0 1.14
4000 62.0 1.29
5000 54.0 148
6000 47.0 1.70
7000 410 1.95
8000 355 2.25
9000 305 2.62
10000 26.5 3.02
15000 12.0 6.67
20000 55 14.5

Z=9| : LS Eelectrict &f2|StA| 811 2,000m O[] NEO|M HFS nxI BHE ALESHX]|

O A2,

15



Low Harmonic Filter HFS series Manual

HFS DX} ZE+&= Frame A £H J 7tX| Frame 22 FAHE| 0 Q&SLLCH £ Frame A

FH C £ A4 A2z Zxo| MOl X &[0 UK F2H, Frame D ~ J £ UE HO|

7F. HFS-XXXX-3-50 50Hz Series

oy Dimension Weight
Frame W[mm] H[mm] D[mm] [kal
HFS-0003-3-50 A 160 360 185 8
HFS-0005-3-50 A 160 360 185 11
HFS-0010-3-50 B 180 425 206 15
HFS-0013-3-50 C 210 483 221 19
HFS-0016-3-50 C 210 483 221 23
HFS-0024-3-50 D 260 560 252 33
HFS-0032-3-50 D 260 560 252 36
HFS-0038-3-50 D 260 560 252 40
HFS-0045-3-50 E 290 705 318 54
HFS-0060-3-50 E 290 705 318 59
HFS-0075-3-50 E 290 705 318 67
HFS-0090-3-50 E 290 705 318 74
HFS-0110-3-50 E 290 705 318 76
HFS-0150-3-50 G 353 960 396 129
HFS-0180-3-50 G 353 960 396 150
HFS-0210-3-50 H 462 1150 456 180
HFS-0260-3-50 H 462 1150 456 197
HFS-0320-3-50 H 462 1150 456 223
HFS-0400-3-50 H 462 1150 456 229
HFS-0530-3-50 J 550 1455 555 350

16 | LSm i
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L}. HFS-XXXX-5-60 60Hz Series

oy Dimension Weight
Frame W[mm] H[mm] D[mm] [kal
HFS-0002-5-60 A 160 360 185 7
HFS-0004-5-60 A 160 360 185 9
HFS-0007-5-60 B 180 425 206 12
HFS-0011-5-60 B 180 425 206 14
HFS-0014-5-60 C 210 483 221 18
HFS-0021-5-60 C 210 483 221 20
HFS-0027-5-60 D 260 560 252 31
HFS-0034-5-60 D 260 560 252 35
HFS-0044-5-60 D 260 560 252 40
HFS-0052-5-60 E 290 705 318 53
HFS-0066-5-60 E 290 705 318 58
HFS-0083-5-60 E 290 705 318 66
HFS-00103-5-60 F 340 752 343 68
HFS-00128-5-60 F 340 752 343 91
HFS-00165-5-60 G 353 960 396 128
HFS-00208-5-60 G 353 960 396 149
HFS-00240-5-60 H 462 1150 456 191
HFS-00320-5-60 H 462 1150 456 208
HFS-00403-5-60 H 462 1150 456 273

7\t MM K= 442 Zd iz 3

Xt

HZESHY FHAL.

HE 2 M3Ee d: CADILYS

17
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3.4. HE X))

2™ o Frame C

2™ O Frame F

2™ o Frame )

18 | LSELECTRIC
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3.4.1. P20 Tt 25 FHH(Finger guard) 714

Frame CHAIDH 227 H(Finger &
Guard) 2 &4 (mm)
A 5.5 Plastic
B 8.0 Plastic
C 8.0 Plastic
D 11 Plastic
E 14 Metal
F 14 Metal
G 18.5 Metal
H 30 Metal
J 42 Metal

3.42. TIXICH 7| W LHE

0x

v

24VDC

;L

Lo2"

L3 o - - L3"

75 . NC180°C+

Ts . NC180°C-

TDJ Module
{optional)

Trap Capacitor

LSYELEC TRIC | 1 9
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R | MRS L1/L2/13 3% HOE E58
QIHEZ L1/ L2/ L3 3¢ HOg E8
e Y= 1S/ TS Thermal Switch 180°C Of SZE|0f Dt ZHX| (Normal
CIosed) =S| 0_] Xix-l *21
PE ERI TR
TDJ module 34 HO/E 2ME
Trap Capacitor THX} Trap Disconnection Jumper EFA}
D1/ D2/ D3 Lo JHHZ|(MOE EXI5HY QIHE 7|SAl FYeHCt
D1’/ D2' / D3 QI E O HM0| FUEX|T FX|5IY U 42 =2 20%
ojote] 32 RAste 42 nZntEy YETH FHIiAIH
TFRE MUst, TG ES LX[FLLCE HHZ7|[(MOE 4
KISHR| gt FAIZE FEXIHEROIA TR FUA FHIHA|E Q|
+=F0| ZAg = UASFLIC
BE | I E|YH) 25 MME ZEst Power Magnetic +d24
74T} Al E (Capacitor) 2™ ResistorsS E &Pt Power Capacitor
H HE 37|42& Fan, 1% LKA 7ts
Power Supply Module Fan & S&& DC 24V Power Supply
RC Module =20 nxEm MFE M X EMC  Filter2to|
Resonance(3¥) 2|I|7|s
35. HE ds
7h HFS Db HEE 6-Puse CHO|2E HREZO| S3H8A HAHY U MY
of M8st2 MW ofzf =70|A 5% O[ste| THID & THEEL|CH
- HE dmEA < 3% (MY TE 8% 7%
ME MY Unbalance: < 1%
e MY S8 : THVD < 2%

Lt. HFS =X

o] -
AN

o ZH0 WEE RC HEHEE2
of AS W EMC Filter LHF 2| FHTHA[EI RIS &2

oE Mast7| ol

282 g

EMC Filter7} QIHEO| L& &
Sg2 Xt

=2 A2

20

HtX 01 EMC Filter Capacitance (Phase to star point) =

otzfer Z&LILt.
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- HFS-XXXX-3-50

g oAy Capacitance
1.1Kw HFS-0003-3-50 1.5uF
2.2kw HFS-0005-3-50 2.2uF

4 ~ 11kw HFS-0010~0024-3-50 3.3uF

15 ~ 45kw HFS-0032~0090-3-50 4.7uF

55 ~ 250kw HFS-0110~0530-3-50 10pF

- HFS-XXXX-5-60

g oey Capacitance
0.87 ~ 1.1Kw HFS-0002-5-60 1.5uF
1.7 ~ 2.2kw HFS-0004-5-60 2.2uF
29 ~ 15kw HFS-0007~0027-5-60 3.3uF
15 ~ 45kw HFS-0034~0083-5-60 4.7uF
44 ~ 224kw HFS-0103~0403-5-60 10pF

Ch. RC ®I 2E0| QoA 2 ST S

HFS-0260-3-50 ~ HFS-0530-3-50 /2| X|&1F HFS-0320-5-60 ~ HFS0403-5-60
Helol ME2 Yutdoz fS&l&= EMI EHQ| Capacitance(Phase to star point)

7b 10uF 20 37| MZE0| RC ©EH 20| WEEO AKX &L

2f. 6-pulse 7} 25 AtO|Z|AHQ

F S8220|M= AIO|Z2[AHZQ| Firing angled
el THID 5% 7t B&EX %S = UL

k=3
=
(o]
AA

LI Et

]

OF HFS DXL ZEo| £t M2 nxnl M5 9& 4 DC Link Mot ztaist
7

.

QHIX Ol EMe ofgf dgj=et &&L|C

21
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- B35t20 ME THID%
15
—THDi [%]
13 |

131 |

THDI [%)

o
bk
[=]
=3
o
[+1]
[=]
w
[=]
8

120 140 160

[y

08 -
— cosd

0.6

“ 04 !

0.2 4

0 20 40 60 80 100 120 140 160
Load [%]

— UDC [V]

0 20 40 60 80 100 120 140 160
Load [%)

22|
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x|

B0 ohHet 2X[et 855 fIot0] oraiel EHAOf el 2X|SHH A7
X RH#D otL|2r F7IHd R SAH0| 250

St FA|7| BRELIC

mjo
—H0

=AM HSE 2H

= =7tel '

gk ot

_FIL

mx

mo rx
Ha

MM ru
M

~

AL
o T

oF

At

o} ZE{= 1SO 9001:2008 7t @I
E2 IA MdANo| MESH ZE 42

HAISE0] F=A|7| HHELICE 2[&

=

HFS 1 =l

=
o

Bl

=]
=

9AEX| ’S@ﬁfﬂAIE

ot 420

=0]

n
Fo
ol

-

HFS &I} ZHE 2
EE MM RS CIHE Fo £
D E FrameOf CHSIO] EHE

ot

S
=

7k MXIA| = 0|A
ofzf 2|1 Zto| HFS 1 xm EH
FHO| 0|AHZ|E =EBI0 FA|7|

2R Al ST &7

HEEFLCY.

ot

>150mm

F

>100mm

»
»

HFS
kS

FILTER

>100mm

INVERTER

5

HZ 2l A RA B Al

OH
mjo

23
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Ko
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T 30 KO H
T30 o X
H oK & S
.o < X
W w L=
S <MK
._o_. — _._._o o._._
—_ N ﬂo
ol Ho WL
[ =T
N - [
= X =
S A 22 -
N o g I
< EM &l -
%l 0 i) -
H < ol mu AW
._A_.O 1—._E e Io.u
L | |
—_ 8w W = ! i
© o oF S — ! i
2 o - MHow 0K z | "
= NooEn o “ “
oo O mE IE T % | |
o <0 # = {|n .
= 0 = = ol 2 Ho
) o _ “K o3 T -
(%] 1 ) .I__u_._._ 4 T
wn o o _|n._|L .A_I m:._ 7
L uld wn _._._._
T < . il )
— =.___._._ o O._ _n__ W S
2 T - N = wofr o
b (@] L
i T o_.ﬂ < o_.ﬂ J o oot
m 0l i) = ._.m <
o K Tl Mr=_ Tl ._|__.| 5 .q._..__“_ v
£ u K- 5 K- N0 A on Bl
a . .
T T T
2
o
—

11
11
11
11
11
11

: [mm], Tinch = 25.4mm

o)

H1 [mm]
340
405
460
540
680
730
920
1115
1350

120
120
150
180
220
250
280
390
480

W1 [mm]

Frame

ELECTRIC

Ls

I
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et

at.

LHAE 12

HFs DA} WE S ot ZYE S2% W BES AFULCL B 2AE
nefol MBS LIAE NSOl FHAIR. SIS0 HFL O XI+E EiBiAE
o guct,

M6: d £14.2mm, M10: d <21.2mm

o
i ¢ s===|
- J

ZE HiX|

1) LIRS ' HTo| 1785t LiALS] o =oF HKIALO[0] oF Smm HE|E
=L|C}

2) & ME8EYAMel 33 8L Frame M EX| HMZ2 FAE AT
SRS AL,
C Frame O[3} 25kg O|2F2| HF2 232 HYPQAR0| QA= HiX|g =
USLY, AZgo| mep QHHo| 725t THEHSHO] F=A|7| HEEFLIC.
D Frame O|&¢f9| B2 MZEct 32l0|L} 2|ZEE O|83t0] FA|7| HE L.
ZEE S8 St LIAO] BX AX|SH0] eEodAl2.

3) EEHQ 4t 2HO 2E = Sl XL

4) 2EE HFET E3z YL

5) MZEZS| A7|& EH7 1¥E= ST MEM ofE XY A It BE
T80 LTt

25
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4.3. 3THA : HfM
< &0 UM EH >

FROM :+ POWER SUPPLY

R S T
— e

8) g) g> MCCB
(OR FUSED DISCONNECTION SWITCH>

e
LI L2 L3 TDJCTRAP DISCONNECTION JUMPERD
THERMAL SWITCH - — 1 o
(NC 180%) T8 13
HARMONIC FILTER 00 cL ve
LS HFS SERIES
iy
DR’
ik
r? L1 L2 L3
70 INVERTER

43.1. BESHX| HM

7. HEs HEO0| AEEO A=K HEA] 2QISHYA|2
2X og 8 I8 o e HESHUAIR

Ll 2= ZX| AO|S& HFs nz=ot HO| 77k HESH YA Hoo AZSHAL.

=7t AOlE wAa ot Ao mat =S 2 HX| AHol2S MESHY
Hi13t0] F=A(7] BRRfLCY.

2 6 I LSELECTI?IC
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>150mm
>100mm
>100mm [—H HFS
IS INVERTER
FILTER

I >150mm

_ hd

Ch. HFS Aznf HEQ| HXA|TAY HX[AH 0|22 HiMotdAl2. EAt #4300 IHE HE
MZ E3= ofefet 5L
- M5 Torque : 2.2 Nm
- Meo Torque : 4 Nm
- M8 Torque : 9 Nm
- M10 Torque : 19 Nm
- M12 Torque : 25 Nm

43.2. ZE £ #o|= HjM

7t SHXD) 23 7H (Finger Guard) X7
A OQITHAtC) HfM S ISHA CSHXICH 2= HH{(Finger guard)E M7 SH0{OF SHOH,
M= CHXD 2z AHE CA] ZESHOoF gL Ch SR EZ{Ho| 17
SEAYER HENZ EJ= ofefet Z&L Lt
- 2E 237 AYE M5
- HE HZ EF 4 Nm

Jumper A O|22 Qlo Mol o THALCHO| B0 H3i2= ER Jumper #HOlES

zjet = 0%34 e #0|22 HiMet = CTHA| Jumper #HO|2E RYEHZ H{jMSHOf
fL
A7

= == 'Lo
Ct. Jumper #O|2& HiMStE Mo HE HZEZEIE HIEA
|

HF2tL|C},

27
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Lt

Ct.

ct.

28

Frame Size A~D 2| THAI| HS7HH

SotAE IEo XL ESHHE AH O[5S HA HjMSID 0 AL 23 AHH

£ ZEE = JAZE NEHEO JASLICH

Frame Size E~G 2| EHXICf E3HH # 0|2 &#&

ZE A HEIHES XL EZHHE AMESHH, 1P202 PHESH7| 56 A ol=

S ET £ U E HEE 0] UAELICH =B YAO|= HO| AL ATHA ZB{(Collars)
P

2|0l 20, HOlE o FHO e ATHA Zets HEDSI0] ALESHAIZ| HHE

- AA
Lt gt Aol2 AYUS fohM=E 5~10 mme| OHElES LT

A0S 27 TR B 7O AYE #EEL §2 4% A E2H0

AolES 2 = AHOlE 1S HZDSHAIZ| HELILE
AOlS0| =54 S2OITM LdY + A HELX|et BAAEE 2510] oA
AOlE 30 +FFEE R[St FHAR

Frame Size ) EHAC| 2= AHH
Frame Size J2| 2% TX = nt7o|=21 YHMY 70|22 HiMt = THXALCH
Ol 20 mat X[t 2EE ™YL T}
Ol H3AH Q| o5 HtiiZF Hetzlg 1dstn FHe| 2E= nFTL T
S ax

Ho7Ho| 512 BetZlg n¥Y Mol= 7tstt A0l

Frame J CHAICH 233 (Finger Guard)

HFS D20} HHE 3d LO|E fY¥e FF7I0M 59| BHHMY Foto gt nz=mt

I LSELECTI?IC




Low Harmonic Filter HFS series Manual

HREE 2ASSI=E HAZASLICE W LG (Feeder)Of MX|Z|= Active Harmonic
Filter 2F &2 "bus-applied or PCC" EEQt= F2|, 7HE HMA THQ} H ALESt

=& SE5 dAEJASLIL

HFS DXROHEHC| &3 HO[E L1, L2, L3’ OAM QIHE YHCHAE HMSHUA|R.
HFS nzxur HEo| m| EHAY #4 & LHAte] MZE3= ofefel #E EESHO
FHUAR, 2EFZ0| 75°C 0|42 HE 70|52 AI8StUAIL.
Frame 2E Aol 4 HNEZER AolE8a
A E AWG mm2 [Nm] Z|CH & A [mm]**
A M3 14-22 04-25 0.5 7
B,C M4 10-22 0.4-6 1.2 10
D M6 6-18 0.75-16 3 15
EF M8 1/0-8 10-50 8 15
M8 3/0-8 10-95 8 17
H M10 3/0-500kcmil 95-240 10 35
M16 350- 185- 10 48
750kemil 400
Note. ** HiMA| #O|5 2{1E 0|83 AHHSHA HiMS7|E AHEYRLICE

HAA E|(Creepage)9f 0| A7 2|(Clearance)?t =7
Hd FA4ET7L

5-1 01I
& X

0

Fot7] Aol=

PRiol Mol B S EK|
Q3L o MoI2|et oHA el
Am o 2oH0IH HBSE Ol U BEE 4 Ysut

& EE AfE HMZEZR [Nm] Frame
A2 @ ELE) M3 ** 0.5 HH|
EXI(PE) M5 2.2

M6 4 B

M6 4 @

M8 9 D

M8 9 E

M10 17 F

M10 17 G

M10 17 H

M12 25 J

Note ** g

e AIDE

EEXE (M3 AOIE 23 ZHEE : 7mm)

810l UL 61800-
2K

29
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43.3. FHE{A|E oA U XS T TDJ 2|2 HYM

TDJE2= (Trap Disconnection Jumper: ZHIfA|E{f A ZZEE[)2| Jumper THAL= QIH{E{Z}
o

HRSI{AAL O F2 252 Mot 49 ZH MU0 SE2& Capacitive BFE
Z245t 12, Capacitor?| +=3B0| Zakl= AS WX|SH7| {5 Jumper THXCHO]|
.|

2
MCUHE 7)) E EX|5t Ea Al HHSte 822 ALt
1) 25 7HE7|E £3% Capacitive & A O
TDJ ( Trap Disconnection Jumper) D1-D1', D2-D2', D3-D3' SHAICHO|| Jumper #|0]=0]

Hi M &l RASLIC

TDJ(Trap Disconnection Jumper) & O0|&235}0{ QIH{E HX| £ O 2 F50j|AM

HZE Contactor® Open 310 FAI7IS AFBLICL QABETH BAIZH HXIE/0f
QomA EO MOl ATtEl0] Y= F BE Ly HWAE +Ho| FA £
Lt

HE MC 82 A9 20%0|42=2 LS50 FA[7] HEEfLICE
TDJ (Trap Disconnection Jumper) O MCE G ZASHK| 21 Jumperk|0f U= &EHS] B
AE0 Botgo A= Lot 25Ut

Ed

1

08

— oS
06

cosp

04

0.2

0 20 40 50 80 100 120 140 180
Load [%]

b RFEEE[H cose?t ~0.982 ZORLLICH SA[O THID7t 7t U Ch £3t
=8 Y22 Q3 BOiol 7] WE0 of g2 FAY & ASHCLL AF MC A
A

A H
f5tH, HFs EHet eH NI =X| &L

4 4
0x
o
E
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MC AIZA FEAl MC 7| 822 QIHE Q| RUN <HEH
HO| £8Fnls HEI|sS 0|88 LYFut o4
o

o
Y-O| ASLICH AHE Di2tOjH 2-YH

D HHNO JfEel 9B BES MY Wert YSLCL DXL TES MK
37t Qe AIAE PRC B RH0| O 014 AIBEIX YL Of
& = 4

d
o Cfe FHfAlES SR
LTt olaf3t AS

2Fo g2 ZIAGH

Y
A Ol
OL-= T M

=Y Y AZAY
Xt OIEZL FRIBIALE $3180] 10~15% O|Bo 27t 3S
oz OIBE7H 7S5t £5180| 20~25% O ABots FS

TS, TS MEALYX| ZL|H CtAte LEAENOA OPEN E|= Normal Closed E&2i0|
IESHE ZX|gLICE O|& AtE

HMEULICH ME AKX 180°C(UL-approved )2 X£39| 1 = S
50 R40|AM E2t0|EQ| HIIE ZE2[SHAHLE A|A"E ZEE RAQ YZMME ALY

+ YELch HElO ¢ BLIE ASIKJ RSSUS S SA 2H HX

U A X
A ZHHES 2M5I0] FA|7| HHELICL

4.3.4. 0ol H

rdo

Hj M

[

=
FMAIL. HFS 1 &0t ZHE= UL/cUL Standarddl 2t 2829 MEE ESE 2|t Fuses

2 TLIC} Fuse 2t Fuse Holder & HFEA| UL 2152| SCCR 100kA #4°| ME=2

o

O{OF gtLICt. of2fel HIO|SOM UL 2L JE QT Fuse TR/ HAS HZSHAY
ChIEC 222 gG o 8% UL &5 A2 OfL M, Fusel| 42
Z

e FRUCH
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32

UL Class J 1F IEC Class gG& EHESH?| 2|3t Fuse M7 HA
- HFS-XXXX-3-50 FUSE M3Z FZA
Doy T =# Fuse Class J [A] | Fuse Class Gg [A]

HFS-0003-3-50 380~415V 50Hz 1.1kW 2.5 2
HFS-0005-3-50 380~415V 50Hz 2.2kW 8 8
HFS-0010-3-50 380~415V 50Hz 4kW 10 10
HFS-0013-3-50 380~415V 50Hz 5.5kW 15 10
HFS-0016-3-50 380~415V 50Hz 7.5kW 20 16
HFS-0024-3-50 380~415V 50Hz 11kW 25 20
HFS-0032-3-50 380~415V 50Hz 15kW 35 35
HFS-0038-3-50 380~415V 50Hz 19kW 40 35
HFS-0045-3-50 380~415V 50Hz 22kW 50 50
HFS-0060-3-50 380~415V 50Hz 30kW 75 63
HFS-0075-3-50 380~415V 50Hz 37kW 80 80
HFS-0090-3-50 380~415V 50Hz 45kW 100 100
HFS-0110-3-50 380~415V 50Hz 55kW 150 125
HFS-0150-3-50 380~415V 50Hz 75kW 175 160
HFS-0180-3-50 380~415V 50Hz 90kW 200 200
HFS-0210-3-50 380~415V 50Hz 110kW 250 224
HFS-0260-3-50 380~415V 50Hz 132kW 300 250
HFS-0320-3-50 380~415V 50Hz 160kW 350 300
HFS-0400-3-50 380~415V 50Hz 200kW 400 400
HFS-0530-3-50 380~415V 50Hz 250kW 600 600

UL Class J& BFESH7| f|ot Fuse T/ B4

- HFS-XXXX-5-60 FUSE ®& H=

DEH T 4 Fuse Class J [A] Remark

HFS-0002-5-60 380~480V 60Hz 0.87kW~1.TkW 2
HFS-0004-5-60 380~480V 60Hz 1.74kW~2.2kW 4
HFS-0007-5-60 380~480V 60Hz 2.93kW~3.7kW 7
HFS-0011-5-60 380~480V 60Hz 4.4kW~5.6kW 10
HFS-0014-5-60 380~480V 60Hz 5.9kW~7.5kW 15
HFS-0021-5-60 380~480V 60Hz 8.7kW~11kW 20
HFS-0027-5-60 380~480V 60Hz 12kW~15kW 30
HFS-0034-5-60 380~480V 60Hz 15kW~19kW 35
HFS-0044-5-60 380~480V 60Hz 17kW~22kW 40
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HFS-0052-5-60 380~480V 60Hz 24kW~30kW 50
HFS-0066-5-60 380~480V 60Hz 29kW~37kW 60
HFS-0083-5-60 380~480V 60Hz 36kW~45kW 80
HFS-00103-5-60 380~480V 60Hz 44kW~56kW 90
HFS-00128-5-60 380~480V 60Hz 59kW~75kW 125
HFS-00165-5-60 380~480V 60Hz 74kW~93kW 150
HFS-00208-5-60 380~480V 60Hz 89kW~112kW 175
HFS-00240-5-60 380~480V 60Hz 118kW~149kW 250
HFS-00320-5-60 380~480V 60Hz 147kW~186kW 300
HFS-00403-5-60 380~480V 60Hz 177kW~224kW 400
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- G Frame

- H Frame
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Zu}

6.1. |IEEE 519-2014
Recommended current distortion limits for systems nominally rated 120 V through 69 kV

The limits in this subclause apply to users connected to systems where the rated voltage at the PCC is

Aray

2 1A ( International Standards )

120 V to 69 kV. At the PCC, users should limit their harmonic currents as follows:

— Daily 99 percentile very short time (3 s) harmonic currents should be less than 2.0 times the
values given in Table 2.

— Weekly 99w percentile short time (10 min) harmonic currents should be less than 1.5 times the
values given in Table 2.

— Weekly 95w percentile short time (10 min) harmonic currents should be less than the values given

in Table 2.

All values should be in percent of the maximum demand current, /i.. This current value is established at
the PCC and should be taken as the sum of the currents corresponding to the maximum demand during

each of the twelve previous months divided by 12. Table 2 applies to harmonic currents whose

frequencies are integer multiples of the power frequency.

Table 2 —Current distortion limits for systems rated 120 V through 69 Kv

Maximum harmonic current distortion
in percent of 7,
Individual harmonic order (odd harmonics)"'b

Il 3<h<1l [11€h<17| 17€h<23 | 23<h<35 | 355h<50 TDD
<20° 4.0 2.0 1.5 0.6 0.3 5.0
20<50 7.0 3.5 2.5 1.0 0.5 8.0
50<100 10.0 4.5 4.0 1.5 0.7 12.0
100< 1000 12.0 5.5 5.0 2.0 1.0 15.0
> 1000 15.0 7.0 6.0 2.5 1.4 20.0

2 Even harmonics are limited to 25% of the odd harmonic limits above.

b Current distortions that result in a dc offset, e.g., half-wave converters, are not allowed.

© All power generation equipment is limited to these values of current distortion, regardless of actual Jsc/IL.

where

Isc= maximum short-circuit current at PCC
IL=maximum demand load current (fundamental frequency component)
at the PCC under normal load operating conditions

For interharmonic current components with frequencies that are not integer multiples of the power

frequency, users should limit the components to sufficiently low levels so as to not produce undesirable

effects on the power system and connected equipment. Limiting values and appropriate statistical

indices

should be developed on a case-by-case basis starting from the guidance of Annex A and considering the
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specifics of the supply system, connected user loads, and provisions for other users.

6.2. EN 61000-3-12 current harmonic limits:

Table 3 — Current emission limits for balanced three-phase equipment

Minimal Rg . Admissible individual Admissible harmonic
harmonic current 7,/1, 2 current distortion
% factors
%
I I; Iy Iy THD PWHD
33 10,7 7,2 31 2 13 22
66 14 9 5 3 16 25
120 19 12 7 4 22 28
250 31 20 12 7 37 38
2350 40 25 15 10 48 46
NOTE 1 The relative values of even harmonics up to order 12 must not exceed 16/n %. Even
harmonics above order 12 are taken into account in THD and PWHD in the same way as odd order
harmonics.
NOTE 2 Linear interpolation between successive Rqce values is permitted. See also Annex B.
a 1, = reference fundamental current; 7, = harmonic current component

Table 4 — Current emission limits for balanced three-phase equipment
under specified conditions

Admissible individual Admissible harmonic
Minimal Rgce harmonic current 1,/I; 2 current distortion factors
% %
Is I; Iy I THD PWHD
33 10,7 7.2 3,1 2 13 22
2120 40 25 15 10 48 46

NOTE 1 The relative values of even harmonics up to order 12 must not exceed 16/n %. Even
harmonics above order 12 are taken into account in THD and PWHD in the same way as odd order
harmonics.

NOTE 2 Linear interpolation between successive Rq values is permitted. See also Annex B

a 1, = reference fundamental current; 7, = harmonic current component.

Conditions to use Table 4:

1. The phase angle of the 5th harmonic current related to the fundamental phase voltage is in
the range of 90° to 150°.

Note: This condition is normally fulfiled by equipment with an uncontrolled rectifier bridge and
capacitive filter, including a 3% AC or 4% DC reactor.

2. The design of the equipment is such that the phase angle of the 5th harmonic current has
no preferential value over time and can take any value in the whole interval (0°...360°).

5 2 | LSELECTRIC
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Note: This condition is normally fulfilled by converters with fully controlled thyristor bridges.

3. The 5th and 7th harmonic currents are each less than 5% of the reference

fundamental current.

Interpolation of current harmonic limits:

Is (%) A
] )
| |
00 | |
1
Table 4 :
Table 3 !
a4 S :
1
|
1
I 1 :
10,7-4 - | |
| | |
| | |
I :
0 1 1 1 )
33 120 250 350 Rsce

Figure A.1 - Limits of the 5th harmonic current as functions of Rg.,

Product documentation according to EN 61000-3-12:

For equipment complying with the harmonic current emission limits corresponding to Rsce = 33,
the manufacturer shall state in his instruction manual or literature:

"Equipment complying with |IEC 61000-3-12"

For equipment not complying with the harmonic currents emission limits corresponding to Rsce

= 33, the manufacturer shall:

®  determine the minimum value of Rsce for which the limits given in Table 3 or 4 are not

exceeded,

= declare the value of the short-circuit power Ssc corresponding to this minimal value of Rscein

the equipment instruction manual

= and instruct the user to determine, in consultation with the distribution network operator,
that the equipment is connected only to a supply of that Ssc value or more. For that purpose,

the statement in the instruction manual shall be:
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"This equipment complies with IEC 61000-3-12 provided that the short-circuit
power S.. is greater than or equal to xx at the interface point between the user's
supply and the public system. Itis the responsibility of the installer or user of the
equipment to ensure, by consultation with the distribution network operator if
necessary, that the equipment is connected only to a supply with a short-circuit
power S.. greater than or equal to xx."

Where xx is the value of Ssc corresponding to the minimum value of Rsce for which the limits
given in Table 3 or 4 are not exceeded.

6.3. Engineering recommendation G5/4-1

Definitions:

Non-linear load or equipment A load or equipment that draws a nhon-sinusoidal current when

energized by a sinusoidal voltage.

Aggregate load

Non-linear load equal to the sum of the individual non-linear equipment
ratings.

Fault level

A value expressed in MVA of the symmetrical short-circuit power at a
pointin the supply system. It is defined as the product of the
symmetrical short-circuit current (l..) and the nominal system voltage

Uohon OF Ui ):
( ph-ph Phn) FZISC'U '\/§:[sc'Uph_n'3

ph—ph

Harmonic current (1)

The RMS value of a harmonic current, of order h, expressed in
amperes.

Hamonic distortion

The cyclic departure of a waveform from the sinusoidal shape. This can
be described by the addition of one or more harmonics to the
fundamental.

Point of common coupling
(PCC)

The point in the public supply system, electrically nearest to a
customer’s installation, at which other customers’ loads are, or may be,
connected.

Total harmonic voltage
distortion (THD)

—_—

'h= 0 2

2"
TED={ =
1
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Gb5/4-1 planning levels for harmonic voltages:

Table 2: Planning Levels for Harmonic Voltages in 400V Systems

Odd harmonics Odd harmonics
(Non-multiple of 3) (Multiple of 3) Evananmaies
Order Harmonic Order Harmonic Order Harmonic
‘h’ voltage (%) ‘h’ voltage (%) ‘h’ voltage (%)
5 4.0 3 4.0 2 1.6
7 4.0 9 1:2 4 1.0
11 3.0 15 0.3 6 0.5
13 2.5 21 0.2 8 04
17 1.6 >21 0.2 10 04
19 1.2 12 0.2
23 1.2 >12 0.2
25 0.7
>25 0.2+ 0.5(*/)

The Total Harmonic Distortion (THD) level is 5%.

G5/4-1 current harmonic limits for loads rated >16A per phase:

Table 7: Stage 1 Maximum Permissible Harmonic Current Emissions in Amperes RMS for
Aggregate Loads and Equipment Rated >16A per phase

Harmonic |Emission | [Harmonic |Emission | |[Harmonic |Emission | [Harmonic [Emission
order, h |current, |;,| lorder, h |current, || |lorder, h |current, |, | [order, h |current, |,

. 289 15 14 28 1.0 41 1.8

3 481 16 18 29 3.1 42 0.3

- 9.0 17 13.6 30 0.5 43 16

5 289 18 0.8 31 28 44 07

6 30 19 9.1 32 0.9 45 0.3

7 412 20 14 33 04 46 0.6

8 7.2 21 07 34 0.8 47 14

9 96 22 1.3 35 23 48 0.3

10 58 23 7.5 36 04 49 13

1 394 24 06 37 21 50 06

12 1.2 25 40 38 0.8

13 278 26 1.1 39 04

14 21 27 0.5 40 0.7

These limits are based on a typical fault level of 10 MVA; see Table 9 and Application Guide

ETR 122.
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EC DECLARATION OF CONFORMITY

We, the undersigned,

Representative: LS ELECTRIC Co., Ltd.
Address: LS Tower, 127, LS-ro, Dongan-gu,
Anyang-si, Gyeonggi-do,
Korea
Manufacturer: LS ELECTRIC Co., Ltd.
Address: 56, Samseong 4-gil, Mokcheon-eup,
Dongnam-gu, Cheonan-si, Chungcheongnam-do,
Korea

Certify and declare under our sole responsibility that the following apparatus:

Type of Equipment: Passive harmonic filter
Model Name: HEFS series
Trade Mark: LS ELECTRIC Co., Ltd.

The HFS harmonic filters conform to the following standards:

Standards Edition Title

IEC 61800-5-1 2:2007-07 Adjustable Speed Electrical Power Drive Systems —

UL 61800-5-1 1: 2015-03 Part 5-1 : Safety Requirements — Electrical, Thermal and
Energy

CSA C22.2 No. 274-13 1: 2013-03 Adjustable speed drives

IEC 61800-3 2.1:2012-03 Adjustable Speed Electrical Power Drive Systems —

Part 3: EMC requirements and specific test methods
These harmonic filters have been type-tested by an independent Notified Body.
This equipment is designed, manufactured and fully tested in Luterbach, Switzerland.

This equipment conforms to the European Economic Community Low Voltage Directive 2014/35/EU (Elect
rical Safety) and RoHS Restriction of Hazardous Substances Directive 2011/65/EU.

Bh 2 2 oM .2, 22 (ﬁ%ﬁgp %_Date)

Mr. Chang Keun Park / Senior Manager
(Full name / Position)
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|
UL Mark

e(UL)us

The UL mark applies to products in the United States and Canada. This mark indicates that UL has tested and
evaluated the products and determined that the products satisfy the UL standards for product safety. If a product
received UL certification, this means that all components inside the product had been certified for UL standards

as well.

CE mark

C€

The CE mark indicates that the products carrying this mark comply with European safety and
environmental regulations. European standards include the Machinery Directive for machine
manufacturers, the Low Voltage Directive for electronics manufacturers and the EMC
guidelines for safe noise control.
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