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Harmonic Current Simulation and Reduction of a Distribution System
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In this paper, harmonic current of a distribution system with rectifier circuits within a building are calculated using
Electro-Magnetic Transients Program (EMTP). Calculated spectra are compared with field test results and show good
agreement. Based on the results, an approximate method of analyzing the harmonic currents is proposed. The harmonic
components are given as an analytical function of the load power by the method. It is made clear by the analytical method that
the parallel operation of a delta-delta and a delta-star transformer reduces the harmonic current. The harmonic characteristics of
the parallel operation is expressed as the function of the ratio of each load. Based on the analytical results, a new planning
method of the distribution system of a building is proposed and the effectiveness is comparing the results of the proposed
method with field test results. The approximate method is quite useful for designing the distribution system and evaluating the
reduction of the harmonic currents. ©00000000000000 0000000 00 00000000000000 00000 000000 0000 00000

OO0 0000000 O00OOOOOOO 0OO0OOOOOOOOOOOOOOOOOOOOOOOOOO OOOOOO, OOOOOOOOOOOOOOOOOOOOOOOO 0000

O000000O0O0O0OOOO 00O 0OOOOOOOOOOOOOOOOOOO 0OOO0O0OOOOOOO 00000000, 000000000 0000000000000

OO000000O0O0OO OOOO OO0 OO OOOOOOOOOOOOOOOOOOO OOOOOOOOOOOO (9 /_ﬁ, Times New Roman) .

> OxFET5 i 2
B0 %, wi |

--------------

=N

1. FALE <« |05,

R SNAIHEE UL, Ao T ) Py MEER

2 . —_— él TE/)| 2l
éiXW%~%hﬁLTmﬁéme5 BRI SR =S RIEETAEIE
HIRIBBIEZAT 5 ToDITIdA 3= 4 % I kAR 2 A =2 ORI L, BRI &
A& é@bwﬁxé’\j}:?‘xof BY | PEROREHETHREND BEEGLH T L BB E A v T 7T HZ Ltk

BRI 2L U CHIENNA S CTh DR a4 5, A 2 V| AEERBEOSRELZ G DA o =2 2 5 Sh

— ISR S 7ol 2 A A — REOFE RT3 R
TR 60728, BleEH SR EEii) i 2 S &
T5, LIzhioT, 18RV EE S Qe > 7o ERi
WA X DREENER SNTWD, EriEEOH & LT,
BIEZRDH 720 | HHITOL B0 fkEIROMRENER L
N HO N(Z)O

AGHRSCCIE, AR~ 2 7Z 2 EMTP 12X AR
FREODT R 2 L— 3 VAT, SRR & Ot
179, ZOREREISHA LT, ETMEEmEEZ = AT
LU, SRR 7 — U TAREURBE L aais i 21T

176 mm

%o VERITECERSIRE AT L, 24 A4 — NEKEEL
R 5720, HWBEHIETF a—27 A 7 Ly MURELS
HANBNTEZ, LnLaensh, BAN—A, I A MED
Bl D, IEaL T YA 7 Ly MRS A
DYENEE AN ETHD, BERHE A L/ = O
IR R T DN S LD T, A v/3—H
DEWED AR G- 2 DB INTh D, Lizhio
T, A= F L RET D ST ETIZ OV THEIET S
e, B OBWE OV TR AT AT 0 T b &)

ZbND, TIZTUR, WA A =ZITHWHER TN D) ¢

»
»

T4H  24m:

FEAHA 17Tmm



24 7Tmm

83nmm

< 176 nm >
LT Ty Né‘éﬂiﬁ/ﬁﬁﬂ%ﬁl@%@@ﬂ’ﬁﬁﬂa:$m ‘ 2.1 EEESOENY L
UV CRBHITIRAR D, weeeeeeennneeeeeeeteiiiiiinnns ES OxIERTREIE, FIIICIITY (R S

---------------------------------------------------

Al (Attificial Intelligence, A ATRE) £, AROEIT
TRV RS, Zh & [ARROMERE R 2 v B e — 4 RICHEH
LED ETHLOTHD, FOHERBEIITERAINELS B
FT=a— Iy NT—7HR, BEREEAE HiE T
F A= R AT I (expert system, AT ES) £4f7, i
DOHFICHWEV R E BIET 7 7 ¥ ¢ Hfliy g £ b,

B0 ) Bl b EAULAER, DR 72 R
2O HDIL ES HiliTh D, BS OERLEIIZEH Y |
RSB CRIER 2 1 T D,

ES %, B% GAEE) omk (Vo) 26 L1k
ANTHEMFIADE L CERBEZZTTE 5 L )R
THaALrCa—4 7l T L ThD, HRkIH—A L
LCarta—2 g, FIFAShD,

ES ORI & RO T 2 X 2 | R,

60 FARUC, ET, M ES MVER S v, 0
. 70 FERILHAC AT ISR D THREy OERENEDE 57
2720 FRR MRS, —J, 2 Ea—XORE
NG L, HERIZHAFIRR CREDT —# PR TE 5
97 nte, ZDI8, FEEPESHE Lisp, bl S5E
PROLOG 72 D Al S3EIZ L% ES BN ESI -T2,
ZOOFER, 80 AERATED B IEFNT ES AFFEAVEA & 72
0. ESPPEY—L (/L EIRS) MNEEE S, 3
1TORHRZEZ 7=, ES B B a—Xid Al Sib%
HIITT D Al AU T Ch o7,

80 A NATIE, RiffEREC, #4172 GUI (Graphical User
Interface) HEREZAHZ 7= WS (U —27 AT —1a) /38
T AZBPEERRE A LTZ BS BIRAMERRD L7eh | Wb
5 Al T2 o7, T—=ATDOLEDIE, —PHID
W7, BEERRSCHRRO A AE 2 72\ R, Rk

MOFREAL D IALY) ORI LD > T, WEHIZE D
FEEEZR L, BRET &V D B (BRDE 72 oA 2 AR
P L7223 BRI EBRET5) DA TS, ZHUES
FPMRA =%~ D HhmOER & SRR E N LT X
%o BRI S AGHE~ORAIEA TH D,

2.2 FEREFEREENDILNY

BERES 1L, /L1 GE<ZR/I5IK > then < Ha{F/EIS: > TE
) ChEEEn (CRGRIES) DRI FHEDHLTH
ofz, L L, BMFITZOME L OREREEME L, L0
TEEE 7R RREEREE S 2 2. TN D, ES TH Z0 X O el
FHA (&R DI bS5 5,

— TP —AHEFq  (Case Based Reasoning : CBR) T
oD, e ORI L X, HAEL I &4 TULE
DHGRAERFT- 22N ERD D, ZOX D756, NG
FICRPEERFEFD SIUT A0 OFEHEZ L 0 HIIAR
GNEZEH L Q0D RILEZFT, HoMUDITFRT
FHIN— 2% SAZERR A (XD 2 & = 10 HRES O
BT 5 2 LN TE D,

hDO—>DFT N_—AHEF (Model Based Reasoning :
MBR) Th 5, HERDN—IUZ L HHEZ TR, HEHLH
FE L TR LT HRRAS— AR WRBU KL T E 7eh o T,
FT A2 M}, PERER O KO 2SRRI & 5
FHERD L O 7kt ObERE - ISR 250k (S %
ETFNVARRE RS &b LIS 2T OT, EAY RN,
IZXHLTE B,

# 112, 7ERD ES, CBR, MBR (2L % ES OHikA R~
7
ZOfh, BHEEF BS HI T L7ehs ORISR A X 5
T HHERT & NRID 7 N — T EEh A 5 RSB
SIOoOB 5,

N—ABPFEA, ZORDLRSTIE, ISR MV Y 7 P, Tines New Romen |

LEORBEIZLY 90 FFHRIC A SRR L7z, LarL, ES1k
DORERED DV | KEREAOEL D $7 & B OFEMITIZ N %
OB SNTZ BSITER L~VUTEL GER S T0D,
Al 13 1994) TiE, FEFRLES BPREFHID S B, 88%
DY & SITND, Tz, 7—ATHE L LIZEEC
ST DEFFE LA TH Y | 90 A AT F CITFER DR
Rchs,

BHED D 2000 4R 202> Tl JAN 0 OEFR LIRS &
WTED, RNV OHEE LT, EAEROLAY .
DI | RREFERAEIDIENY . TR RT XA LFE
(X BIEB Y 38D,

<

< 176nmm

R FIREFEREENDLEE:  *or ]
Table ] OOOOOOOOOO00
ES CBR MBR

2.3 KEBOILAY
FIEROREIE., HRHIESOMIE & Rk DRI~ T




