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(Differential Search Algorithm for Economic Load Dispatch with Valve—Point Effects)
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Abstract

This paper presents an Differential Search(DS) Algorithm for solving the economic load
dispatch(ELD) problems with Valve-Point loading constraints. DS algorithm simulates the
Brownian-like random-walk movement used by an organism to migrate. Numerical results on a test
system consisting of 13 units show that the proposed approach is faster, more robust and powerful
than conventional algorithms. Case studies show the simulation results are better than Lagrange
method, the Hopfield neural networks and GA.
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2. Differential Search Algorithm
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Step3. StopoverSite 78

ZIWAe] 2713k Stopover-SiteE TAISH
3 7wl W AA37)(Gamma random  number
generator) 9} AW FHEE o]&sto] wHE A 4bE o
A ZIfAef vlatste] HAs oFE HEGL
Stopover-Site 74 ®H 2] Pseudo code= U3}

2t

- donor = SuperorganismRandom Shuflling (i)
~ Scale = randgl?2 - rand,] - (rand>—rands)
- StopoverSite = Superorganism

+Scale - (donor-Superorganism

Journal of KIEE, Vol.28, No.8, August 2014



Stepd. Super-organism J& & FEF

2 Aol A AlEAl ALt o1 StopoverSite= %
A} BlaLste] HAs) o] Jjdo] = A9 ZHA
2 A 28R k& - A Ao ALks v
st} 1e]ar mlg] Agk REEARE Gl whet ALt
S TR a9 12 DS daEse] A=tk

Step 1

- Initialize the problemand parameters
; The size of the population(N)
; The dimension of the problem(D)
; Number of maximum generation(G)

Step 2 L

- Intialize the Superorganism
; Initialize Artificial-organisms(i ={1,2,...N})
; Calculate initial Superorganism
;Setyi(i ={1,2,...D}) with Artificial-organism

Step 3 L

- Improvise a new Superorganism(StopoverSite)
— ; Gamma-random number generator
; Random function

Is
the Stopoversite better
then Superorganism?

Yes

Update
Superorganism

Stopping
criterion satisfied?

2 1. DS ¢a1g|E sME
Fig. 1. Flowchart of DS Algorithm
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Fig. 2. The valve-point loading effect
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Table 3. Generator data( units)

1471 a | b ¢ (Pl P (MW
PL | 0 | 2 1000375 50 200
P2 | 0 | 175 | 00175 20 80
P3| 0 | 1 | 00625 15 50
P4 | 0 |325/000834| 10 35
P5 | 0 0.025 10 30
P6 | 0 | 3 | 0025 12 40
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Table 4. Six generator simulation results

wA7] | 9= NN | Lagrange DS
P1 195.3465 196 195.8992
P2 49.1069 49.1 49.1469
P3 19.7499 19.8 19.7614
P4 13.3431 13.1 13.1925
P5 10.1061 10.0 10.0
P6 12.0006 12.0 12.0
FH]8($) | 824.5868 824.5830 824.5827
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Table 5. Generator data(13 units)

A7 a | b ¢ e f | P (MW P (MW
P1 | 550] 81 [0.00028] 300 | 0.035 0 680
P2 |309] 81 [0.00056| 200 | 0.042 0 360
P3| 307| 81 |0.00036 | 200 | 0.042 0 360
Py | 2401774 1000324 | 150 | 0.063 60 180
P5 | 2401 7741000324 | 150 | 0.063 60 180
P6 | 240] 7741000324 | 150 | 0.063 60 180
P7 | 2401774 1000324 | 150 | 0.063 60 180
P8 | 2401774 1000324 | 150 | 0.063 60 180
P9 | 240] 7741000324 | 150 | 0.063 60 180

P10 [ 126 86 |0.00284| 100 | 0.034 40 120

P11 [126| 86 |0.00284| 100 | 0.034 40 120

P12|126| 86 [0.00284| 100 | 0.084 5 120

P13 |126| 86 |0.00284 | 100 | 0.084 5 120
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Table 6. Thirteen generator simulation results

NAEIGA |7hd € GAA DS
ZH]-8-($) | 24,305.54564 | 24,276.20582 | 24,131.3361
FHER | 10,0009 | 10,0004 | 2,000 £
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Fig. 7. Generation cost(13 units)
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