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Abstract: In this paper, we propose useful load flow algorithms called FEDL (fast enhanced decoupled
load flow). The proposed load flow method can improve the convergence characteristics particularly when
the P-Q coupling becomes significant and the power system operating states deviate from the conditions
required for stable convergence of the FDL by reflecting in part the effects of the off-diagonal terms in
the Jacobian. In our test with IEEE AEP-30 bus system and RTS-9 73-bus system, it converge even
when the fast decoupled load flow (FDL) and its variations keeping load flow matrices constant
experience convergence problems. Test results show promising performances of the proposed algorithms
in their convergence characteristics both in number of iterations and overall convergence speeds.
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A 8o tLo] APA A" 48 e & R/X
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AVW/IVZ AR 8tx, K% L& 3E3A vtRFl =

g dojd F 9tk 4 (524H,
AP= HAX, + KAX, )
AQ=JAX, +LAX, @)

2 Fx8 + 9d.
2.2 Enhanced decoupled load flow(EDCL)

Jacobian®] ¥ HFEEZ YeErA FHHE] G0l
EE ol &% 5% Aol Ao [11]. Jacobian®]
gz RYPEEL AA3] FAF¥ DCLS FHA o
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2.3 Fast enhanced decoupled load flow(FEDL)
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Fig. 1. IEEE 30-bus system.

Table 1. Load flow results for the IEEE 30-bus system
(total load size: 283 MW, NC: not converge).

Iteration & Convergence time(x 10™ 'sec)

Contingency
FDL FEDL
15 9
0
88 73
i 26 14
120 91
25 10
2
120 75
21 13
3
107 92
26 12
1 &2
123 84
26 14
1&3
128 93
24 13
2&3
117 89
27 14
1&2&3
130 92
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Fig. 2. [EEE RTS-96 system.

# 12 IEEE 30584 AlFclAe A4 £ A=
Az A Z2FAN A#3E e 3R AL A
02 AAMHE YeElUY A2x{7F Bl 22+ A
2 JE MY 74 2o dAdAlnE AN
o}, 1LEAM1-2 (177 MW), 2:542-5 (82 MW), 32
M4-12 (44 MW)e] w4Ala AbdlE et
AP, AQ % U E FEAGEAE UFdA R}
3 wakgickd ® 14 NC (not converge)® A 3}
Ak Aldd3 FDLO vl3) wEAMN 9 A F
7bst A g, wEAA e FAES HAFHA F
HA|7He AlgHg FEDLe] FDLel u]sjA oF 25% 7t
23tk EA7e] ZAaE A AHAAE o 7%
Z2HAR, A Aol = oF 26% #HAE AT TEkA
Al Ale] B& =3 EAo] FAEE & F A

¥ 2% IEEE RTS-96 7324 AlEdA e 2744
A3E e ABALLAA 03 dE ol 1
2A16-14 (330 MW) 222417-16 (313 MW) 3 &
X64-62 (295 MW) ©AALa Apalolch, &g el o A
THEAY FAL gAY, dAXR A= FEHEA
o] §4Ao] AT, APFAHY HEALL F AL
Z7hst A A gk wbEAA 3157 AA ] At AA
2l £E A7+ A¢Hg FEDLe] FDLE Y 74a3td

Table 2. Load flow results for the IEEE RTS-96 (total
load size: 8550 MW, NC: not converge).

Iteration & Convergence time(x 10 *sec)

Contingency
FDL FEDL
31 30
0
435 528
1 NC NC
44
2 NC
711
40 24
3
533 433
1&2 NC NC
63
1 &3 NC
965
57 32
2&3
705 5650
1&2&3 NC NC

o FEAZEe] ZAE Al AldlE 20% AR FAE
Hol £HEA ¢ FHES & F AU 53 2
W FgAtaet 1 & 3 AAALRe 3§ FDL2
32 ¢ed B3ta FEDLS W3 wg A7t
43S BoFrt. o] FDLAA Jacobian®] W]t
Z RYPPES A3 FASA =Ho| APl 2o
Zd ws)A, FEDLAAM = vzt F3EE5E B d
224 FDL Bct AHEE FFA71=d 71438 A
o2 y7t¢ + 9ok FDLo| ##d&A %= 43&
2y o= HAAAE FEE st o o F-3E
A g3 ol golM Fe Zo AFE I FHd
A ¥ uwhdo] FEDLE 1M Al Al 14480
02065%°] F@EsILH 1 & 2 & 3¥ AL Ale
1338]ell 0.1906%2 FAFAAT NCekar £ Zelo.
1 & 29 Al A& FDL#E 28 A%sA @x +
dEo] ZowA A& Fyo] HI gl RALE Hol
Aletet daglFol $48 54L& vt
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1=

& A¢3AY. o] JacobianB B o] vz Ry
& 9H3] FA8= FDLo| 30 ojgjgo] I+
dl i3l A Jacobiane] H|tjZ FPHEL F woiF
o028 FHEAHS FFAAY 7Y FDLo| 49
A ¥E ZSox FEDLL 43 $33t9 1 o
Aoz AL & &L BAFAG. o= vy

FYPEES NdFoEZN FFEr}t FEH 5
540] MH=AR FDLe tigtoz A48 F Qe
7He AL BHoFo.
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