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Real-Time Expert System With Loss Reduction And Load Balancing

* Jung-Nyun Kim ., Young-Sik Basek
Dept. of Electrical Eng. Kyungpook Nat. Univ.

Abstract - This paper describes methods to
quickly reconfigure the branch in a distribution
system by using tie-line switches without
branch overloading and feeder overloading,
voltage in load points, and distribution system
is represented by object-based structure to
search efficiently.

1. A

AYA ol Adzgd wel ALFFA P V=
%3 9 ZolAa ok, AYAEe AFIAA )
AAZY A AQHoz dut 4718 AFF A g7
g2 AT AN FFol S o F8F EA=
d5H32 WAAE AF3e 2L A5 FF 244 9
3 FeEjAoln AAAA 8o WRIHA Hr}.
dutd o2 MAAZ L FIANAHAN 847} AE
9] AnE FAED AAAdE ARATFL A7)
7] A AT RIE AHD AALXoE AA
A Ed. £F FF-EAA G Bale FHE FAEA
ABS ATATo2ZN SAELE LB dgo
2 AEY AFEE £ Yo AT 282 o »
ste] Asd] e EAS A& AYsrlde AsA
AZF UF wdistn B33 g2 AFHY =S
Wololgt gith.

WA Eol AR BFetn o] skAR Azl
FHHBEE £AHHZHQA PPozE FAS AR
. HI2dE Taylorsol &2 X3l Axueloz
AEE AFPste H7F $HED Sd4W S o] 88 AL
7t AN xElg A tsid.

2 AT = AT 47349 2@ 5Es a8
A AFe TEAQA RS AT} AN
AQ =2adgyHbe el OOPE ol 43X AEANE E
B2 7Y E2) SAEE o)L AEY FAANT
A weks v

2. 2H do

ALe) £4AN BAE, WA o
% AE $BE RE /Fed ASTASA g A
264, AYZA L RAFENHE AR o]F F 3
A 74 Fohle Rl gax Y AT B
& RE A%l g ANS TAZ Rop: PEY R
o 28y oj3le AEc] AN BrFsHAL

E Q7N A8 WAAE AN AFHL 2iE
JFste BN DT Le AF2AL vE}=Z
AATH. AA, N2AAA SAo| FasE oz »
3 oldg @tk SA. 2zt ANy Ry} #%
7 MEAES AFARoM} BTk aen AM, 2
BaRold Aste] ARz BEIIS Aok Pt
o wie WA LANNZRE A& JAHET AA
Jbe et olgdozE RE sbs TAd ta A

r

N
2
(2
™
2]

Aol shy, Al A ASTFAHAL ASAY F
AoM 27t Hej glen, BFS AR e 74
o2 240l Hu P& FHolnt. mAA £ Py d4
o2 AHgo] 7hed AR AlRdEG.

FA WAAE A3 BAE S&Hoz AN A
AN e MAATY ZHANS A3t WEAIR
T8 F Jojofgnt. WAAFS i I¥ 1. # ol
WAME $R2AE TEFdHok gAY YL oL
3 22 g e

0 i-1 i i+1

2 2
Piy1=Pi—r; Pl\:—zQ‘ —~Pri+1 (1)
P?+Q?
Qi+1=Qi—x; VgQ —Qui+i (2)
P{+Qf

Viz+l=Viz_z(riPi+xiQi)+(ri2+xi2) (3)

v}
z;=ri+jxi : /}ji 19] ?:]ﬂ?lfll

P, Qi AR M FF, FEAY
Pri, Qu DX jolMe] R

A WA =M Py, Q. VorE €2 Y= golztw
ol3te] & kT AL} F& AYL £AFo=R
F& 4 9}, o] 3B L Forward Updated} 3t}
Backward Update A2 & t&37 o] FojA
o,

2. 2
Pi—1=Pi+ri£i\-;__z—Qi+Pu 4)
2 2
Qi-1=Qitx; PiJgQi +Qu (5)
pP’+Q?

Vi = Vi 2P +xQ) + G+ xD 5 (6)

Ad71A, Pi=P;+Pu. Qi=Q:+Qu
3. H|FAIES ] AAMXFE DAY

HRAAEY FEE 498 Bgon $8e FAFE
AR AA Hope $Y Fxelm, oF FEjb Nz
Aol st FIAER )T Ushix FEstedE
Re ojgigol M2 Tzadoz Yehiiizt 44 9
o B ATdAE ANAPIEE Aes He @i
He yEdozA d2 Fxe) @ 47 3¢ &
& PEE Aol AesATh

rr o

-1097 -



¥ =2dA A4 Z2s 109 ANz FEe
oe3 2o,
a%2E M2Ee) D2EE slElI)) AF AEAN

oj}.

\Vj
DList*

DLINE*

%2 List 2%
a3 3¢ WANRE AAZ} P Rew 2 YFRde
AzE =g 7lF7le XUEI) Jon ofE FI) o
A|Ae Ag 2 42 AdY.

23 3 DLINE ZH
I3 45 2A AA2R H=27l AZSHo ot 3. @
28 A29 e A2 FRd we} £= FEd
o Edez FAe2 484 ¥IHA AR F Sl
olof @t} 227l WA A2E AMNE FA 2|
|29 H2E Ml FRolH.

22 4 Node 2
< A FTFAHY AANZA 359 wAA S
€ THE3e 43z 9F3dE A H=g 53 A
Agag.

My
tlo o nt

DLINE*

DLINE*

DLINE*
FEEDER

18 5 FEEDER Z &
4. 2=s 2

£ =RdMe BRRFEA A2dE&dn Raase
2 2.

Yo &4d33ae AF A2ded S Jag Avle ¥
géi AZE AT A2d AN &42 ggH

Min( ﬁ)=Min(2riﬁ‘;}—Q‘2) p.u (4)
(S (58
AgzAL .

A ALz Vv

N2 8% A%tz St <SPt

_/P_A! % ﬁ

FoR AZAA ATFRE AR WS B2
Bout e @ N29g ARAANGE 1 FAE A
k. Z A7 s A2 Fol $4 &4dol J1F wol
EEE A28 ¥R 22 JAden. o] 3L g2
AYZHE C8Z 322, 2 AP ¥4 F ¥

£ 242 9N 48 A 2F 28w, &4
o] 47} HE PR Y AYZF VL FAAR
od WAL AL Agd Sdol FAFA 2L WA
A Adetz, ol F2E ARF22 B,

£4 33 2a9FE oheH 2o

$A @ MANZAA sde T 43 2o

i

Pla=r EH% o pi+ ) 1)
20z o AA A2 ede
PE Sn(PI+Q) ®)

BAXN g 9 4734 o AagdA Any
2}, adedA 9Zo2 AE O0m, -, k-1, kE 59
HZE wx9 k7R R3lo] AY S FHFI}T, LEFLE
A2 0, i, n-1, ng 5d8M F == A ¥
3 FFY. oln ek WA ME bE BOWH £%
27} YA WAME 3 23S ¢S50 A3A
m, -, k-1, kAE F shE Qojokgt 3k, ol v
ot mMAEZE 4UE o Aadl &4 AT A=
o3 2

~.

R NP ——

k ® B ow n-1

2% 6 M2 HA

APF =2Po( L1 P~ ZiTiP)
+2Q n( Z:LI’IQl_ ERTIQIQ (6)
~PL+ QWL 3, ]

T2 M2 N2Y

NO From To R X PL(To) QL(To) V(To) Switch
i 0 1 00000  0.0000 0 0 09927 Closed
2 1 2 04930 02511 90 4 09574 Closed
3 2 3 03660 01864 120 80 09374 Closed
4 3 4 03811 01941 60 30 09176 Closed
5 4 5 0819 07070 60 20 08707 . Closed
6 5 6 01872 06188 200 100 08641 Closed
7 6 7 07114 02351 200 100 08550 Closed
8 7 8 10300 07400 60 20 08432 Closed
9 8 9 10440 07400 60 20 © 08324 Closed
10 9 10 01966 0.0650 45 30 08308 Closed

11 10 11 03744 0.1238 60 35 0.8280  Closed
12 11 12 14680 1.1550 60 35 0.8167 Closed
13 12 13 05416 07129 120 80 08125 Closed
14 13 14 05910 0.5260 60 10 0.8099  Closed
15 14 15 0.7463 0.5450 60 20 0.8074  Closed

16 15 16 1.28%1 17210 60 20 0.8037 Closed
17 16 17 07320 0.5740 90 40 0.8026 Closed
13 1718 0.1640 0.1565 90 40 0.9916 = Closed
19 18 19 1.5042 1.3554 90 40 0.9845  Closed
20 19 20 0.4095 0.4784 90 40 09831 Closed
21 20 21 0.708 0.9373 90 40 09818  Closed
22 2 22 04512 0.3083 90 50 09504 Closed
23 22 23 0.8980 0.7091 420 200 09373 Closed
24 23 24 0.8960 07011 420 200 09309 Closed
25 5 25 02030 - 01034 60 25 0.8643  Closed
26 25 26 02842 0.1447 60 25 0.8557 Closed
27 26 27 1.059 0.9337 60 20 0.8201  Closed

28 27 28 0.8042 0.7006 120 70 0.7945 . Closed
29 28 29 05075 0.2585 200 600 0.7816  Closed
30 29 30 09744 0.9630 150 70 0.7739  Closed
31 30 31 03105 0.3619 210 100 07723  Closed
32 31 32 03410 0.5302 60 . 40 07717  Closed

33 7 20 2.0000 2.0000 - - - Open
34 8 .14 20000 2.0000 - - - Open
35 11 21 - 2.0000 2.0000 - - - Open
36 17 32 0.5000 0.5000 - - - Open
37 24 28 0.5000 0.5000 - - - Open
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37 | 28 202754 | 31 32 -2.24672
36 | 17 -0.0188069 | 23 24 565127
35 | 1 413682 | 20 33 48.997
1 34 1 14 532269 | 13 14 -0.224552
33 7 456404 | 9 10 0.534013
<33.7> M <23-24> MY
&4 145.635(kW] &4 260.526[kW]
37 28 -1.28066 | 31 32 1.11408
36 17 0641739 | 24 37 37.838
35 1 151912 | 20 33 433801
2 34 14 532007 | 13 14 -0.22584
7 33 442928 9 10 0.534207
<35-11> Med <20-33> ME
24 0 132.8520kW) 2a 204.682(kW]
37 28 -1.28066 | 33 7 43.0699
36 32 1.43045 | 3 32 -0.104087
34 14 170735 | 24 37 332852
3 11 35 14518 | 13 14 125134
7 6 -0.279341 9 8 212797
<34-14> A8 <33.7> M
&4 : 131.732kW) &M 164.308[kW]
37 28 -1.28066 | 31 32 -0.837127
36 32 17436 | 24 37 232748
14 34 156652 | 13 14 5.18345
4 1 10 0631174 | 9 8 -8.68739
7 33 251437 | 7 33 411251
<36-32> MS <24-37> AW
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37 28 1169973 | 37 28 22916
32 31 299888 | 31 32 4.76425
14 34 224366 | 13 14 5.18345
5 11 10 0786141 § 9 8 -8.68739
7 33 -26.4832 7 33 -30.5604
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37 28 1169973 | 37 28 -1.69973
32 31 2193591 | 32 31 -1.93591
14 34 528231 | 14 34 -5.28231
7 9 3 2535569 | 9 3 -5.35569
7 33 202195 | 7 33 -20.2195
there is no more selection there is no more selection
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