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Table. Allowable current ampacity by equipment Table 1—-Voltage distortion limits SN A
i ificati Total harmonic ’Oé‘ EJ:II&I'%*I‘ Eﬂ 02
Equipment Classification Bus voltage Vat PCC | Individual harmonic (%) . .
distortion THD (%)
: V<10kv 50 8.0
Harmonics BEWODL, | RS | PC, BLIE, TV,

™ | zzg,2800), | ozsyn | ° WHD, wsa 1RV << 69Kk 30 50

IP48717] (A) (A) (600W 0[3}) (A) 69KV <1/ < 161 kV 15 25

161 kV< V/ 1.0 1.5%

Odd Harmonics

a High-voltage systems can have up to 2.0% THD where the cause is an HVDC terminal whose

3z 230 345 B 30 230 effects will have attenuated at points in the network where future users may be connected.
X8| 2T
5 114 171 10 114 Table 2—Current distortion limits for systems rated 120 V through 69 kV

Maximum harmonic current distortion in percent of I,
7 077 1155 7 077 — - —
Individual harmonic order (odd harmonics)®

9 0.40 0.60 5 0.40 I/l 3<h<i1 11<h<17 17<h<23 23<h<35 35<h<50 TDD
1 033 0495 2 033 <20° 40 20 1.5 0.6 03 5.0
20<50 7.0 35 2.5 1.0 0.5 8.0

13 0.21 0.315 3 0.21
50<100 10.0 4.5 40 1.5 0.7 12.0
15<n<39 015 x15/n 0.225 x15/n 3 015x15/n 100<1000 120 55 50 20 10 15.0
>1000 15.0 7.0 6.0 2.5 1.4 20.0

Even Harmonics

a Evenharmonics are limited to 25% of the odd harmonic limits above.

2 108 162 2 - 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
4 043 0.645 - - actual Iec/ I,
where
6 0.30 045 - - Isc =maximum short-circuit current at PCC
I, =maximiun demand load current (fundamental frequency component)
8<n =40 0.23x8/n 0.345x 8/n - - at the PCC under normal load operating conditions
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gil*l' E:“ Installation Examples

o SR SETAL (RESE)

=

AURLF ZA 45.8%, =8 7 98.3%, HE 7 4.2%

NEE WYY+ SSHUE  Hybrid M7 QAT Y Mo
(1,700 kA ) (1,700 kvA) 7|= SSHE M2  Hybrid #7|2 DA
TED} armonics (219): %) ST Unbalance (291 %) HE pr o %

gt3S8}: X 24 68.6%, =Y /i 24.5%, GE JiM 2.4%
urEE : TAO A 50.0%, 24 WM 67.7%, SE 71N 2.9%
Mx| H x| =
&S BeL Hybrid #217]
(@ss & Yrs2) (2853 & Yrtsa)
MHHE i1hD (29 %) =YE Unbalance (&9 %

oo
Ol
oin
_I'OE

sass 1.1

ne
=
O
-]

11.5 RS 98.3

wase 10.1

Fl AR AT o

HX ™ 158 S5 150 kVA AX| = : Hybrid 32 200 kVA X M 1g8 25 600 kVA AX| £ : Hybrid 2 750 kVA

\

2

W S Z2TA (B2 LED)

s

H|1

Hybrid H$7| : E{29| LED £510| M2
(200 kVA) IES PR

1SS HAT|(EX ) Hybrid He7|(2%] £) HLE(%)

LED Dimming LED Dimming LED Dimming
377

Hek(V) 376 375 375 377 377 203 205 205
HR(A) 62 105 166 51 89 156 vi7.7 v152 v6.0
2EH (kW) 34 65 106 30 56 101 vii8 v138 v47
A (KVA) 40 68 108 33 58 102 vi75 vi47 v56
E (PF) 0.85 0.95 0.98 0.90 0.97 0.99 »5.9 A2.1 21,0
V_THD(%) 1.8 15 15 15 1.6 1.4 v16.7 26,7 v6.7
I_THD(%) 17.4 83 57 13.9 7 3.1 v18.7 vi5.7 v45.6
I_TDD(%) 6.5 48 53 4 35 2.7 v38.5 v27.1 v49.1

% LED Dimming HIZ(15, 50, 100%)0| L2t AA

~
gl
1
Hr
1z
=
>=

1,500 KVA : AT
1,000 kVA : %

g4 47.1%, =28 7l 39.4%, HE i 3.2%
Of H4 58.7%, =28 711 51.7%, & 7111 10.8%

[}

f
f

3300V

3300V

Hybrid ¢ 1,000 kVA Hybrid §¢ 1,000 kVA Hybrid 82 1,000 kVA Hybrid §¢ 1,500 kVA

;.

1,500

V_THD(%) 1.4 1.1 v 214 1.3 1.1 v 15.4
I_THD(%) 5.1 27 v 471 13.8 57 v 58.7
V_Unb(%) 0.7 0.3 v 57.1 0.7 0.2 v 71.4
I_Unb(%) 10.4 6.3 v 39.4 6 29 v 51.7

PF(%) 86.4 89.2 A 32 733 81.2 2108

=
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01. 3|ME OHHMH(E5] 10 - 2286047) MO R LZIMES 0.8g 0|4
=2 HEY2ZM 0.8g 019 &A 2|1 & WHEsS ALK,

CHH| LHE! 453 60% SHAIZISLLC

02. MEEDY MEOZ X|ZI H2| 50mm OJLH x|
==e]

MNEEZHY 7|as Soll 7I& HYV| the| = e XITIHLA7t Z[0 90% A F L.

03. AX|AIZt & B2t E|A 812 LCC HIE 20% HZ
X 442 CCHI8S 20% E&oto] ZHE0| LI

re mo du H

gAdo Rt §

kil
fst gl $4AF2 AR

20239 44 249

9 Azozo] Wk 2

g e

@

FAAE A 54

'EEL:

““““““

ST

AL PR AU YA, Hsx Y R
4B AL, 4102 4104 0

FREMRR P RTETY

T

eﬂ-@

4w
FATAFEY HA4

IAIAIL pdve anacravdnasy
SR

Y79 A& B 61F(0.5 ~ 20E) 01l Kot 72 A2 TIA
AT SEY(IRFT], SE7HEE, SEH) U HSEES 12E HAx
NS HOlY, S - ALt 2|4t BHIE S AIRSHE 2ot OFE - 25 2[NS}

Support frame

Top frame

Friction damper

Body

Damper bar

Bottom frame

Base

Concrete
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Competitor Comparison

SHIE) WEIHY7 = 20234 058 7|& 37HAt SEHE,
=7t

CHY = ST BYNHIE XHCZ VY2 SSAE Y

01 . QIQE Outline Drawing

BA} AL

02. g—|A=I7I$ & QEI'E Core Technology & Features

G
opEreyoy

W, A0l 245101
SRIBR0] ZARLC,

TEEZOZ MAHIL 57151
H-80] Forgt HxIS2 AT ST,

04. xlﬂE'?’l Seismic Displacement

_
03. LHEQS Seismic Performance

0.55¢ 19mm

X 2t Ap BOABAEA U ZLLAHIE 7N 7120 24

0.88g :

% A, BARR| 29 XITIHS| Al OJHA|

0

KOLAS 39QIA|ald

'l KOLAS Certified Test Report

01.
SES NEAAN @B

03.

NEBHA

o HEYHRF Lef e

NETEE
-AEAR :
EMEE

ICC ES AC 156 7|&E

LHRIEHRE7| 3Z(750 KVA, 1,500 kVA, 3,000 kVA)

SF 0| AK[O0f| &, K| YRH A HIE

01. 750 kVA SANBEHAL (St=0lAX|0flA)
02. 1,500 kVA 3 A (K|
02. 3,000 KVA SCUAIFEHN (RIZIYTHHTME)

QYN e N

7t & 750 kVA 1,500 kVA 3,000 kVA e I|1E g gt
W ds 0.80 0.80 0.88 0.55 0l =4
Z| e mm 32.7 25.0 19.0 75 05t 4
= A= a, o= o= gr= 1.0<a,<25 =24
n 2L H:ﬂ ~ 250 T wor z
SH=T I é 200 1 \'l—»x
~ = 150 +
90% &2 E g 1004
z 8 sot
C &L
—O-EwYw| —e— umwue| 2 5 or
[} (@)
% PGA : Peak Ground Acceleration ® 0 i R . T
3 < 100
o & 150 +
% -200 +
[0
o -250 t t t t |
6] 5 10 15 20 25 30 35 40 45 50 6] 0.2 0.4 0.6 0.8 1
Time(s) PGA(9)
<7tR 0.8g 71 Al A[ZHAL> <PGA C{H| PRD>
= A 6T 6T
n SEA T
25T 25T
© ©
FEMA E-74%} 5. 5.
S4T Ac5 ST Acd
ACSE 7-16 7|Z0IA b &
c 34 c 3+
A= OHF 7|1& =& = =
© ©
g T &%—4’\ g T \O\C
Q Q
—O— 7|E HYI| —@— LT Y| € € —0
L e - - - - - — — - - - — - - — - S T S
Y-dir. X=dir.
0] 0.2 0.4 0.6 0.8 1 (0] 0.2 0.4 0.6 0.8 1
PGA(9) PGA(9)
6T 6 -
> 57T > 57T
I I
o 4 : S 4
g 4 Ac 4 g 4 Ac 4
Vi Vi
S 34 <3t
= i
£ 24 ©
Q Q
€ €
< <

PGA(9)

PGA(9)
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2013 I et ==t Dinh, N. H,, Lee, S. J., Kim, J. Y., & Choi, K.—K. (2020). Study on seismic
performance of a mold transformer through shaking table tests. Applied
20194 &7 st==32|E5t3| Sciences, 10(1), 361.
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HARMONIC
FILTER

APRHR 120214 R&D MUZATZME | M=

8= QKro .

siel wue CSolY,of 02 Ssivo SRsIYSS FAUCE

B2l PCT &2

7 ||:|'| EJ_'_I‘ Expected Effects

HAPF-S, HAPF-M

50A ~ 400A
95.0% Ol&f

¥y
InkSi;
=L

fon
Mo

= 95% < bms

6

Mo
of
02k
s
0z

=96%

HIAMS HEH0A LAGH= DRI ME2E MA|ZIO 2 ZHK|5H0
- = = - ZEUXRTHTHD) & Af4E TR} HAL (2XI~50X01 M AMEH 7}Hs)
AHMA|7 | = AR 2. ORI K2 2ms JjM 2583 ZHA +
SH ll_ &l - I, AZM X, 23S 4G, 7 _ == - HQ| HE(DPF; Displacement Power Factor) 28 4 & JHM
s 7|2 HE Safl oL x| Hekat M7|AIDE oLt - IGBT H2O2 A7t TRI} M2 A4y
— oI = = (=] — =
02. H53|2 LHZIOR obuA Erat 03. SEMS 123t IEA A
IR IHY, T, AN AIEA OF U ME U AIHA BE _
ST 23 OXQIOR A A”S| MEHS BRI R84 75
- DC Link HIfAIH DHTIC 425 XS ~ _ = =
, Y 2 HES 1402 Z7t HXst 2H
- NABID BEFYO| 1S o
34 Yol 2 XSHE AAR 7Y
- MHSHX| Y M HE - -
04. XISE FFT 05. 24T} AFZX} QIE{H|0|A
- DR KSY FFT Y12l 79I%| Y HMI
CNAH ANEA XS AL > ST YR - HY, MR, RO, THDI ME, IN/RS/2EHY S HA|
CE2 AAH MEY {X - AFEAL B9 QI IO A Y
7|EA|‘%,F Technical Specifications
I
BE 2% 50 A 100 A
CEET 27| 42t
SIARL -20 ~ 55T
SIPIN| 2|} 404 Y2 HA Jts
CT 50:5 ~ 10000:5
M AH| A 8Y9 < 25%
224 95% 0|4
7| XX > 200 m'/h > 500 m'/h
AEZ0H 60 Hz = 5%

HEHMQ! 400V + 15%
g 34 + N+ PE
CJAZ 0| 7RIX| E{X|AT R HMI

RS485, Modbus S4!

IP 20

560 X 550190 mm

500x559%x210 mm

=2f 30kg

50kg




gil'gﬂ How To Install %ﬂ'?;—l E.I Operating Principle

= _ H=|= = o -
m T 7[7171 &S S I CT= F5t50 dX| 01. LRI} Al 02. I XI} TE| ME|
- F2/EIY Tt A kS EINEPOVIERY
FEHE Y 245 ol9late] MET} MY
Current Transformer _ _
-, 1E, ssda, +3HS TR A 2 HMZEE JHM
W Power Side P1 _» P2 Load Side
| P
2 1 J ist 3d 5th 7th 1ith 13th

I ist  3rd 5th  7th 1ith 13th ist  3rd 5th  7th 1ith 13th

I Load Load

% APF = Active Power Filter
300 300 300
200 200 200

24 AlISH=! [ ol Mx 0 0 f 0

w7717t HEE AMHE I} CT= MES0| X !
-100 -100 -100
-200 -200 -200
300 300 -300

Power Side External CT
M} P1 & Load Side
P2
Internal CT % l JI\ JI\
O#PwO
= . .
’ ‘ b S -".E-.-_-%'_E Thesis Presentation
: I
104 104 ¢
APF 1 5 APF 2 — iLoad Load
% APF = Active Power Filter 01 02.

33 :
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