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Development of Alternative Algorithms to the Decoupled Load Flow
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Abstract — This paper presents two flexible altermatives to the decoupled load flow(DCL) method. The proposed load
flow methods can improve the convergence profiles of the DCL by reflecting in part the effects of the off-diagonal terms
in the Jacobian at minimal costs. They can improve the convergence characteristics especially when the power system
operating states deviate from the conditions required for stable convergence of the DCL and the P-Q coupling becomes
significant. Two algorithms are obtained from the expression of the full Newton-Raphson load flow (NRL) method by
successively diminishing the effects of the off-diagonal submatrices in the Jacobian. In the process of simplification, the
Neuman series expansion is utilized. Test results show promising performances of the proposed algorithms in their
convergence characteristics both in number of iterations and overall convergence speeds. Proposed algorithms are
expected to provide flexible altermatives to the NRL when the DCL experiences convergence problems.
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Table 1 Load flow results for the New England 39-Bus
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E: 3 3 IEEE 118-Bus AlA®oiAM =/ A4 dot
(A 53t 4242 Mw)

system Table 3 Load flow results for the IEEE 118-Bus system
(total load size : 4242Mw)
rrx | MAX | Number of Iterations and Total FLOP Counts (X 1000)
avo) [0 R SNRL — oL RIX | MAX |Number of lieations and Total FLOP Gouris (X 1000)
0.0238|-0.1097———4—2 2 o D | varie ] e SR L XL
375.9 157.7 1153 208.2 02285 | -0.1924 3 3 5(P4) 10
0.0331 1-0.1296 3 4 &(P5) 10 4261.5 900.7 821.4 1674.4
3759 1577 1383 208.2 02299 | -0.1831 3 3 5(P4) 10
0.0556 |-0.2998 3 5 10(P5) 16Q15) 4261.5 900.7 8214 1674.4
' 3759 1972 1845 326 +0.2499| -0.2211 3 4 6(P3) 11
+0.06791-0.3810 3 &(P5) 12(P6) 20(Q19) 42615 12009 1003.9 18418
3759 2169 207.5 4059 02583 | -0.2411 3 4 6(P5) 12
00719 04706 3 6(P5) 157 24(Q23) 4261.5 1200.9 1003.9 2009.2
3759 216.9 253.6 489.2 0.2651 | -0.3699 3 6(P4) 11(P5) 22
0.0737 |-0.5081 3 5 17(P8) 26(Q25) 42143 1492.8 1446.8 3646.5
' 3759 197.2 288.2 530.8 0.2677 | -0.4529 3 7(P4) 11(P5) 26
00751 |o.saa4 3 7(P4) 19(P9) 30(Q27) 42143 1642.0 1446.8 4309.6
’ 375.9 2169 328 593.2 0.2690 | -0.5662 3' 10(PS5) 15(P5) 36
+ : 7|27 %(original case) 42143 | 22391 | 18085 | 5967.1

k' 2 New England 39-Bus AlAEolA =& AHA Hob
(838l 40% BI7HAD)

Table 2 Load flow results for the New England 39-Bus
system (load increase of 40%)

R/X MAX | Number of Iterations and Total FLOP Counts (X 1000)
(AVG) EIA%%NE NRL SNRL EDCL DCL
4 5 8(P6 15
00238 | 02253 553 197.2 121.3 3122
4 5 7(P6 13
0.0331 | 0.1993 =50 197.2 129.; 2706
4 5 10(P6 18(Q15
0.05% |-02939F—<5 197.2 18(4.5) 358.4)
4 6(P5 12(P6 20(Q19
700679103754 513 2(16.9) 20(7.5) 4%2.9)
4 7(P5 15(P8 26(Q23
0.0719 104651 553 2;6.; 26(5.2) 2(1?).0)
4 7(P5 17(P8 28(Q27
00737 105026 33 2;6.; 28(8.2) 5(73.4)
4 19(P9 32(Q29
0.0751 105430253 1951.2 32(2.8) 6(33.9)

* . 7] ¥7 $-(original case)

ek, 4¥ A= EDCLO] BE9 A$v & 53
A4 (problematic)e]l Sl 7% DCL %+ FDL9Y o
M AAEE £ AY9E /1S4 E R9Fa 9tk SNRLY
£ o0& A €¢ugEEe) F#3 A 24€ 39 NRL
WA AR £ Qe HEAEES Rt
71§ upel o], RE A ¢nFEL RX HE 293
AgHog (L7VHHKY nHAY HAdgte N78A &
S e BAFUY.

B 104 x2 EAE 39-Bus Alx4d9 7)E(original) 3¢

¥
gto
7

2

Decoupled Load Flow Y Re|&Fol ci# KB it gRe|FE M

* . 7} 87 9(original case)

k3 4 |[EEE 118-Bus AlAHOIAM =& Ao F3l
(53t 50% B7HAl)

Table 4 Load flow resuits for the IEEE 118-Bus system
{load increase of 50%)

RX | MAX |Number of lterations and Total FLOP Counts (X 1000)
(AVG) |VALUE| AL SNRL | EDCL DL
P 1
0.2285 (-0.1935 4221‘5 90?)_7 féo;)g 1311,3
3 4
0.2299 |-0.1844 42615 1200.9 160(5:)9 16{7(‘:4
4 P
*0.2499|-0.2223 4221.5 13009 16(50;)9 20229_2
4 P 1
0.2583 |-0.2423 4221.5 13009 175955,)2 20029,2
3 6(P5 11(P5 2
0.2651 |-0.36981——— 16(42.)0 ,4,(:;; 3646.5
8(P 2P 2
02677104502 42134.3 19(405.)6 :5;75; 43069.6
3 1 6
0.2690 |-0.5637 — 222;51) ;9?;63) 5936;1

* 1 7] 27 $-(original case)

9 FES F&E ¥YY mismatchol g 8 54 (profile)
& ¥ 13 29 YElHAT. aP9 A, EDCLE 3 &
o) 714 $1, tho2 SNRLe] 2 HE w=3 ¢r}

DCLE 3 #dANN AFdE HYF3 g3, NRLRYE
e Azte] A AE & F Uk 29 29 4@ A$
odl& EDCLe] SNRLXt} <zt & #H3gg& Holm gt}
DCLE 4Q9 A= FFAAANA FFE RAFT g
o},
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