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© The zero sequence Hamonic current

When the currents of the each phase become balanced
three—phase currents, The vector sum of each phase (A,
B, C) in the equilibrium currents comes to [0]. Therefore,
there is no current flow in neutral conductor.

However, In the case of 3 times harmonics of the
fundamental frequency, the vector sum of each phase (A,
B, C) is not be [0] at neutral point. It becomes [3 X I0].
These electrical currents of [3 X 10] are flowing through
the neutral conductor. This is called the zero Sequence
Harmonic Current.

The Harmonic current generated by nonlinear loads is discharged
into the power supply—side, and it is circulating inside the A—coil
of the transformer, then transformer becomes overheat.

There are many OA equipments in the large buildings. However,
these single—phase rectifiers used to OA equipments raise many
harmonics. This is also causes a transformer overheating.

If many Harmonic current will be flowing in the neutral, the neutral
conductor (cable) becomes overheat. Zero Harmonics has
frequency of 180Hz. Therefore, the currents—carrying conductor
occur the surface effect. This surface effect reduces the effective
area of the conductor. Thereby neutral conductor (cable)
becomes overheating.

*We suggest the solution about above problem. Zero sequence
impedance will be reduoed by zig zag wiring with temperature
sensors. And it created by our patent technology.

Therefore, these patent technology reducing zero sequence
Harmonics flowing into the transformers and power lines.

Our zero Harmonic eliminating devices has the function of alarm
for overheating of the winding wire, and the indicator showing
a digitized reading of temperature, and also has the protecting
function for the overheating of the device.
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[General Power Load]

H| M5}

[Non-linear load]

@ The zero sequence Hamonic current

If means a sort of abnormal wave-type which is an
integer multiple higher frequencies than the fundamental
frequency of 60Hz(up to 3kHz). Also, when it contained in
the power system will be affect badly for the other devices.

LED =%
[LED Lighting]

FHamky
[Normal waveform]
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[Abnormal waveform]
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[Abnormal waveform]
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7|20} HF(60Hz)
B gl
The current waveform
offundamental frequency(60Hz)

H|3DET} HE(180HZ)
RESEY

The 3rd harmonic current(180Hz)
from sources of harmonic load

The 5rd harmonic current(300Hz)

M5 FF(300Hz)
RESY e

of=El mh
(W22{T k)
Distorted wave
from sources of harmonic load
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@ The zero Sequence Harmonics

* The harmonic that are multiples of 3 times of the fundamental
frequency are called zero Harmonic.
That is : 3rd Harmonic (180Hz), 6th Harmonic (360Hz),
9th Harmonic (540Hz),

« In general, the case of 3rd Harmonic occurs frequently.
Harmonic generation is inversely proportional to the degree.
Thus, the third harmonic is the most frequent.

« The features of the zero sequence Harmonics.
Because the zero harmonic is equal to each phase of the phase.
It become a state nested in the neutral phase.
Therefore the flow of current becomes three—times more.
So the probability of fire is increase.
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© FADETLO| By 2ol

Causes of zero Harmonics

YZMO| A IEHA (Zero impedance on Y connection)

YZNO FYUZD (7|20} X 32| i)

. ) Ro So To
(Zero sequence harmonic on Y connection [Fundamental fre— ( I
quency x 3 times]) So D
-RN=RO
- SN =S50
-TN=TO
-70=RO + S0+ TO =320 Ro ¥ o
R T
© XTI o N&O| ZHE= ZHTF
The nested neutral currents on N-phase by Harmonic
IR3=100A
v
) ~ IS3=100A
é
1 IT3=100A S
lv v v Single-phase
o s L T T non-linear load
HYT| 2XH (YAM)
Transformer Secondary = NNNNN IN=IR3+|S3+|T3=300A
(Y connection) VVVVV
S&
SHMHE 7|2t S phase] kS R Su TAl
ES TEEF TEEF S oo LS :
Neutral Current Synthesis of => “\“‘\ nd Synthesis & = e - 3HH (3T|meS)
Harmonic Analysis  fundamental current R’g‘ TAH harmonic current
[R phase] [T phase]

© I}kl 25}
-UPS, QIH{EI(V.V.V.F) S Haizty)|
<FAL 2O HH| (AFE, ZLE, ¥, CCTV 5)
+SCR 117 9/4F o] ZX|, Dimmer &
<SS WX b
‘HQL ®S (ZES
+AC/DC H=7|, ZiHE (LEDS, ©ET)
CHMES ZH=RE V| (HYY], HET| 5)

© Harmonic sources

-UPS, inverter (\/.\/.\/.F), power converter, etc.

-Computer, audio equipment (computers, monitors, amplillers,
CCTV, etc.)

*SCR, AC Phase Control Device, Dimmer etc.

Fluorescent lamps, electronic ballasts

+HQI lamps (lights)

-AC / DC rectifiers, converters

+ Transformer, motor
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Technical Description of ZHF
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@ The principle and effect of the reduction of the

zero Sequence Harmonics

«Zero sequence impedance will be reduced by zig zag wiring with

temperature sensors. And it created by our patent technology.
Therefore, these effects, reducing zero sequence Harmonics
flowing into the transformers and power lines.

+This method applies on single-phase systems using non-linear

loads in the 3 phase 4 wire systems.

-Presented a paper on zigzag connected transformer, published
by PREM P.KEERA of 3M Corporation, in 1990.

-Its another name is ZSF (Zero Sequence [iter), but each giving
the name depending on the manufacturer.

#HET| (A-YEN) =
[Transformer (A-Y Wiring)] [Distribution boards]
IR3 IR3
5o > 5o
o lss - s 4
v
. T3 o IT3
IN=IRa+Is3+I73 iy vy ¥
L CHl HIMHE St
= [Single-phase non linear load)]
- 8X| F(After installation)
QL] (A-YZM) =g
[Transformer (A-Y Wiring)] [Distribution boards]
IR3
g & 5o
RORS > g Isa i
v
L5 > 5o Irs
IN=IRa+Is3+IT3 Y oy ¥y
\4 e
— A A A gy CHy H[ MRSt
- : g [Single-phase non linear load)]
1
SN FUNT MUK
[Zero Sequence Harmonic
Eliminating Device]
Ax| 21t| 6| Example of installation effects
7= Mx| x| = Mzt
Division Before installation After installation Improvement
13.8 1.7 15.2%
B2 (A) 13.9 1.6 16.5%
Currents (A) 13.6 11.3 16.9%
7.3 0.6 91.8%
S5 (%) Power factor 0.68 0.83 015
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O FMOELIO| XMEnt MX| @ The installation and the application of the zero
St DA EE(S ey 2AIS0IN SE Sttt HEumix sequence Harmonic eliminating devicest
Scom™ = =21 - = . THVIEE T
O 2|0l MX|7t 20[stH A 9l MM MX| X|of izt HAE The zero sequence Harmonic eliminating devices is easy to install
DAETHS Z|T 90%0| 4 A3t MHAERES SMAT|= HXZM 3¢ in any position trom the 2nd side of transformer to the edge of
44A9] BT A I E 0] ‘22| O 2ELICE. cabinet panel. it is the most eltective device for reducing 90%

O AR nxIo| 2XH

M0l oot KIE712] Trip / H7|Q 2EdE U
RFH/ SEM UG, oLl / SLlEol

o N
hn K=)
@
@Hg A&
@HE AU, ARY,

O Yddi~do 2 dhMSH=

== = o

=
HEXMEME, Hobd, ATE, IYRI0E, 3T, 8

more the zero sequence harmonic currents, so as to supply a high

g3t/ 257|719

quality power, it widely used in the 3 phase 4 wire system.

@ The problem with zero sequence Harmonics

Circuit breaker trip due to over current / Temperature rise and
deterioration of the transionrier / Malfunction of protective devices
/ Neutral overheating, fire / Communication failure

Mg 825t ARE, OA7|7|, HXtAET|, 2&7|7], ¥&7|7|,
CHASCRS|E, Thd UPS, Mam
Bl : 34 4MA| BYE H|E, 380V/220V, 50Hz, 60Hz

@ Application

QuAY, stm, ofme, HEE(S

1

1. Applied load : Computers, OA equipment, electronic ballasts,
medical equipment, broadcasting equipment,

single-phase SCR heater, single-phase UPS
2. Apply the system : 3-phase 4-wire distribution system,
380/220V, 50Hz, 60Hz
3. Where applicable : Building, office, condominium, school,
apartments, and information

[

14} (In general, a phenomenon that occurs by zero harmonic)

T £ (Division)

L £ (Contents)

H| 11 (Remark)

Ny IHZ

N-phase over currnt

- 344N 5|20 MM DEIFHE Rlof ot Z44M 3t /oty

- WA Qo FHS MY W, S4/SALE KMot A5

- Neutral line overheating / fire by harmoniocs current influx

- Noise voltage generated by electromagnetic induction. Loss of Communication sensitivity

HeF(ol= 24l ol L=
ZH IR (EXISAH B2

Required more than twice the capacity

of power cables

A2l xE

S

=x =
Noise and Vibra tion

ajo

- 25 B2 Bi4O= T % B2 ALm

- Bolt Loosening - causes overheating and short circuit

CHFALDO) of ot 2} T|3H L4
Fire

28 2o 57t

Power factor degradatiion

- 48 Xfst, PEHAOR olgt & AN 57}

- Power factor degradation, power loss increase

CEEE

Power loss increase

ety 9l 7|
Transformers
and generators

- DZEIFMF0) o3t HAo| Xt #HACR A3, TS

- DET T, HYo| ot M, 540 FNE 8 U4

- Magnetization oi the iron core due to harmonic currents - noise and vibration
- Copper loss and iron loss increase due to harmonic - capacity reduce

Life reduction
Power loss increase

e =
438 B

Leakage current increase

- LHMAEO| S EHT 1A - Het| HATFO|1/20000(6t

- SYORTIREFO| Qo FHTFZ B2, AHTY KIH AR LM

- BMTERTLO| ofot FAXY HAR FHMT SO, SHICT| S5

- The leakage current regulatory provisions (less than 1/2000 ot the rated current)
- Malfunction of the ELB

OIFIBAL RIB{ARE) 24y

ESAM7| 8L AHEE|
(ACB, MCB, ELB) 2&%
Adverse effect on
the load devices

- DRI} HF H0] ofF CHo|RE, EMXIAH, 2HIM & £E2| 1%, +8 U M52 Mdt,
<l afHstol| oot @ SE

- B0HZzZ|EQ 2 M|Z, 180HZ0|42] MF0i| Ciet R AMY| E%t

- Fault of the diodes, transistors, capacitors, etc by Harmonics

- Protective relay malfunctions at more than currents of 180Hz

EHHol| ofot 2%} Ty
Power outage

£517]7] o
Adverse effect on
the load devices

- JR 717 % 271719 @53 8 el A
- Maltunction of electronic devices and lighting equipment, and reduced life

X 24| B¢
Maintenance costs increase

SRR EERE]
Series reactor
and capacitor

Ik

- DT FR| cigt 8129 YU AT BEHY SO olsh ZAst0] of HET QSR Y, 2
EC AE, 230|244

- Impedance of the circuit decreases due to Harmonic currents
- Overheated and damaged by large current flow. Noise and vibration occurs.

Ze4 2 9l

Capacitor explosion
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© ZHF Series®| M= AF¥

+ZigZag ZM #H

o
-7 Y B WA RS M ofgt 2

S=RankSuySkEl

OF|s =AM FAkE AT} FME K2 &K

Sou o

[y [}

2 2

O o

(QEHE Alarm-C|X|E 2= Display)

FXlol we Al HE2E0| gt Hof7l5 S Lhastol
¥ A2Z WRGHD Y22 9%t FXANS B
| —
=)

(4TS 28 TR Q70 uf2t Ho Ho| Y2

A 34 444

. I 60Hz / 50Hz

CBMMNF

1
2
3. MY 1 380/220V
4

(A) N-Phase

5. MRl A : FH/HE
6. 24 : XX ZY

7. HI7|Z 1R,

S,T,N

8. Alarmttxt : a, b (Relay 22F 250V/5A)

0. WZiurAl : ZUA| (Rtotzl)

A 5tof AL2HO|

® Mg 2% MH (Example of Sizing)

At S}

[General Power Load]

CHA bl A}

@ The Product Specfications of the EOZ Series

+Zero Sequence Harmonic Eliminating Device by winding of Zigzag
+Automatically overheating protection of the winding by the
temperature sensor-[KOREA Patent 10-1119636]
(Included overheat warning alarm, a digital temperature display)

@ Rating

1. Systems : 3@-4W

2. Frequency : 60Hz / 50Hz
3. Rated voltage : AC 380 / 220v

4. Neutral current : (A) N-Phase

5. Insulation class : F/H

6. Wiring : Zigzag

7. Terminal symbols : R, S, T, N (Only primary)
8. Alarm : [a], [b] (Relay Capacityl 20A or less)

9. Cooling : Air-cooled

[Single-phase Non-linear load]

[LED Lighting]

LED =¥

6(%/f) 12(%/f) 24~80(%/f)
FA D7 Q¥ E(%f) (Zero Harmonic Distortion)
(M"ﬂf;:ﬁ%z'm (In;?ﬁfﬁie) 6(%/f) ‘ 10(%/f) ‘ 20(%/f) ‘ 30(%/f) | 40(%/f) ‘ 50(%/f) ‘ 60(%/f) ‘ 70(%/f) ‘ 80(%/f)
GAanzED ZE| 82F (A) N-Phase (Zero Sequence Hamonics Filter Capacity)
50AF 4P 70% 7A 1A 21A 32A 42A 53A 63A 74A 84A
75AF 4P 70% 10A 16A 32A 47A 63A 79A 95A 110A 126A
100AF 4P 70% 13A 21A 42A 63A 84A 105A 126A 147A 168A
150AF 4P 70% 19A 32A 63A 95A 126A 158A 189A 221A 252A
200AF 4P 70% 26A 42A 84A 126A 168A 210A 252A 294A 336A
250AF 4P 70% 32A 52A 105A 158A 210A 263A 315A 368A 420A
300AF 4P 70% 38A 63A 126A 189A 252A 315A 378A 441A 504A
400AF 4P 70% 51A 84A 168A 252A 336A 420A 504A 588A 672A
500AF 4P 70% 63A 105A 210A 315A 420A 525A 630A 735A 840A

« &(R,S,T) ZIcH

Phase (R, S, T) 3 times the capacity of the maximum current (A) selected

HF of 3tz E(A) Md

« Z4M(N-phase) Z[HHRZ MH
Neutral (N-phase) maximum current
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Mo| of Example of Installation Drawings

O MX| zH9|

Example of Installation Drawings

— . . c e .
« 2t 24t AX| =™ (Installation drawings in distribution panel)
SXEHELN-M
- FM¥ 30 AW 380/220V ARE Net-Work 4le] 2815} 55 7|50]
< Al FROM @ F7|4 "LV" I}LLL Tl Y D0 A Y
SR} LE 3-24A
] F&/HE w/q-.-or FES
Zero ics Filter
28y | Al |d2ws szvs| Al | Sy
siszm | MOC 5P op | MccBaP
proLepr | SS9 | P . 15‘(1)[5:0] ol bl
ELCB 2P :‘flt jlg ELCB 2P
s 30720 E1 E.2 30/20 s
5[kA] 5[kA]
ELCB 2P ELCB 2P
Hs 3020 | E3 j ﬂ%: £4 | 30720 ©s
5[kAl 5{kA]
ELCB 2P ELCB 2P
S 30720 | E5 ;‘:l: :D; E6 | 30/20 S
5{kA] 5[kAl
ELCB 2P :‘élt ELCB 2P
s 30/20 E7 :I§ E8 30/20 s
5[kA] 5[kA]
ELCB 2P ELCB 2P
s 30720 | E9 ?E 1‘;: E10 | 30/20 ©s
5[kA] 5[kA]
ELCB 2P :‘flt jlg ELCB 2P
HE 30/20 R R.2 30/20 g
5[kA] 5[kA]
ELCB 2P ELCB 2P -
<k 30/20 | R3 ?E :'% R4 | 30/20 | FXEA
5[kA] 5[kA] el
oS ELCB 2P — ELCB 2P
S 30720 EXA — S.P 30/20 off H]
(MG=) | 5kl 5[kAl
Jimay
TE3
et e ~255t +88
MCCB 4P 100/75 25[kA] 26,765[VA] 26,765[VA] 100[%]
il A
24 3= MX| =M™ (Installation drawings in metering board of panel)
EHUH:ZSTE POWER TIHE
< HE 1 30 4w 380/220V
A < @Al D FROM @ X714 "LV"
EHE MO A ZNZ(ZSFTH)
= ACHEEE (18 2W 220V 60H) Th i sg SRy,
[w] o N
H | AN
M 2o €3 N
Ty
Buisaes T T e [ i [ i | o | e | ‘
| MCCB 2P | ELCB 2P | ELCB 2P |ELCE pid | ELCB 2P | S
1| FYDEL LE 3-24A
g | FEMHE waRs ES7Is
® HICERE (10 2W 220V 60H:) {—o—c—|[ZecsleeaionceHammoncelFter
Y ,
M BN o - -
@ 8 |
2452
[Lr o | MAN | g&) | & | 5% | wo
Sulg ey | MCCB 2P |ELCB 2P | ELCB 2P |ELCE 2P | ELCB 2P ‘
x | FADED E| 3-24A
MM (18 2W 220V 60Hz) H FS/HE w/atwet 22715
,W ! Zero sequence Harmonics Filter
H 1.
i S =1 5 -
n
b esst
Inr+ins+int %9 il:)a i’>9 > = |
T | MAN | 15_%) | E | ) | W | asz
| MCCB 2P | ELCB 2P | ELCB 2P |ELCE pid | ELCB 2P |
FYDED LE 3~24A
FE/HE w/nisst 23
Zero sequence Harmonics Filter
A
P
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Hatnzxm 22F A|lAk| 0] Example of zero hamonic capacity calculation C€ RoHS "
A 2|
c
;"
R
© gMaxn 82F AAel off (Example of zero hamonic capacity calculation)
A HIMH SR Hunzxnt 4u g S _:;1;
i (=]
BN cpg | oy | o owe | FERER D wmey | oann | ZTEH 8o
S O " & S
e w5t osVA) | (V) Main | o2 | = so18 | HE(A) "2 | ppase | mE(@A) ) el
o I 5 Ingestion (VA) h . Hamonics . Capacity o|
Division Lighting Capacity Rated MCCB Nonlinear | Nonlinear L hamonic Zero
rate Accommo- containing - . of EOS
voltage dation load load factor | load cur- ratio containing | hamonic (N-phase)
rent ratio currents P ,
PS
e T
e 1400 380 50% 700 100% 1.06 10% on 0.3 P =
Lighting R
LN-1 30AF 6A 7l
g
. 7200 380 50% 3600 20% 1.09 20% 0.22 0.7
Electronic
e s 2
Ling;ng 13200 380 50% 6600 100% 10.03 10% 1.00 3.0 M ;‘:’!
LN-2 100AF 18A £
poLec] T
Elecl_trinic 27200 380 50% 13600 20% 413 25% 1.03 31
ME
o 11080 380 50% 5540 100% 8.42 10% 0.84 25 =
Lighting N O|
LN-3 100AF 24A I Z
Sk Fg
Electronic 23500 380 50% 11750 20% 3.57 25% 0.89 2.7
ME
LithtCi)ng 22560 380 50% 11280 100% 1714 10% 171 51
LN-4 225AF 30A
poec]
Elezl:_t:)nic 47400 380 50% 23700 20% 7.20 25% 1.80 5.4

%LEDY 57|17 ¥ LED MM MX|o| 22 FMDZIt eR20| Blot TE| MX|A| Folst0] FHAIL.

M
s x|
PE
D=

2

<mrmmz
N2 oHHT

O Aelg Welo] Tt YhMEE 7| (The standard for generation of Hamonics at the commercial building)

. . E
Nonlinear Load Level (% of total load) Harmonic Distortion Level L=
. (% of fundamental) D~
Case Description =3
Electronic Lighting ASD Voltage Current E 7E|
R
1 Base Case 20% 30% 5% 3.5% 14.5%
g
2 H.L Load 20% 60% 5% 3.9% 171% | PN
CH
TR
3 H.E Load 40% 30% 5% 5.7% 21.8% 2
4 H.A Load 20% 30% 10% 51% 20.3%

IEEE Std P519A0A Qe A8 WElo| Hat Z20] 2 I} Sl

IEEE Std. P519 A. The standard for the commercial buildings for Harmonics

Tm=-m3
M2k

*H.L Load : High Lighting Load S7|7 £5}
*H.E Load : High Electronic Load MX}7|7| st
*H.A Load : 7H#H< Hgt

-= -
NoxrEooN
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MZAMF Rated Current (N phase)

A Type
@ Specification
L ZHMTZ(A) Dimensions(mm) Weight Case
"N" Phase w D H [KG] Type
WYZHF-003T 3 210 131 345 8
WYZHF-006T 6 210 131 345 12
WYZHF-012T 12 250 146 400 20
WYZHF-018T 18 250 146 400 25 A
WYZHF-024T 24 290 166 440 30
WYZHF-030T 30 290 166 440 35
WYZHF-040C 40 380 430 550 100
WYZHF-050C 50 380 430 550 110
WYZHF-060C 60 380 430 550 120
WYZHF-075C 75 450 450 600 135
WYZHF-090C 90 450 450 600 160
WYZHF-100C 100 450 450 600 170
WYZHF-120C 120 500 530 650 180
WYZHF-150C 150 550 530 700 230
WYZHF-180C 180 550 530 700 240 °
WYZHF-200C 200 550 530 700 260
WYZHF-250C 250 600 560 800 290
WYZHF-300C 300 650 600 850 370
WYZHF-350C 350 650 600 850 400
WYZHF-400C 400 750 650 850 420
WYZHF-450C 450 750 650 850 440
WYZHF-500C 500 750 650 850 500

B Type
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Q8% External Dimension C€ RoHS "
A 2|
€ o
T
0
R
0
External Dimension 3
S 5
sa
ngﬂ
-3~30A QYT (LT LIF T HEY) !
3~30A External Dimensions (Built-in distribution board, Wall mounting type)
=
T3
w Case type - A v A
B 2|
1 4-04.5 ZHMEE(A) Dimensions(mm) Weight
") “N" Phase w H D A B M [Ke]
3 210 | 345 | 131 | 325 | 170 | M4 8 s &
9
My
6 210 | 345 | 131 | 325 | 170 | M4 12 P
o
12 250 | 400 | 146 | 380 | 200 | M4 20
I < T 1 M
o = 18 250 | 400 | 146 | 380 | 200 | M4 25 L
N O]
1=
o ) L i 24 290 | 440 | 166 | 420 | 240 | M6 30 FE
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40~500A External Dimensions (Built-in switchboard or stand-alone with rack type)

A
L
Casetype-B D §|
7
W D SHMEZ(A) Dimensions(mm) Weight
"N" Phase w H D [KG]
@ @ 1 40 380 | 550 | 430 100 RE
ES
O 50 380 | 550 | 430 110 L2
o Yol
| 60 380 | 550 | 430 120
ST
I 75 450 | 600 | 450 135 :
T D ;cl'j
90 450 | 600 | 450 160 =2
;2
9 100 500 | 650 | 530 170 ; 7l
g 120 500 | 650 | 530 180
f \ o
150 550 | 700 | 530 230 15
&5 B i 2 e
=
180 550 | 700 | 530 240 L
. 200 550 | 700 | 530 260
AN Standard Option
250 600 | 800 | 550 290 M
e
300 650 | 850 | 600 370 E EEH£
R
[ 350 650 | 850 | 600 400
400 750 | 850 | 650 420
e
450 750 | 850 | 650 440 2
=
[0154]] i Ete) [HA]] '’ ANGLE EIY} Yy
500 750 | 850 | 650 500 T

% [DFA]'C' ANGLE EFQS =2 AMEQL|CE
A2t 8l Q& At0| = (Dimensions) 22[HIZHL|Ct.

685

ZEZDmI=-ZESEN
T/ |mrx



686



