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(Operator)

(Generation ramp rate)

(Optimal Power Flow OPF)

[3-6]

(Active power)

(Power interchange)

(Power

flow
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1)
2) (Load flow)
221
(Lagrange equation) (Necessary
condition) Karush-Kuhn-Tucker (KKT)
(Optimization)
[3.7]
Minimize F(x) (2.1)
subject to g(x)= 0 (2.2)
[ (x) < o0 (2.3)
F(x) g (x) I (x)
(2.1) (2.3) Karush-Kuhn-
Tucker (KKT) L o(x, 4 1)
Lo, Ainy = F(x) + X g (x) +fiTli(x) (2.4)
x* X, fi (2.1) (2.3)
oL 6(F (x) + X g (x) + fILI (x)) - 0
- 2.5
dxr dx. Xkn (2:5)

dL
g7 - 0.0 =0 (2.6)
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é — (dl .4 Ir, > 0 (2.7)

(2.7), (2.8)
[IT1*(je*) = 0 (2.9)
> 0 r t X ’ Ay
1) (Lambda iteration method) [3] :
(Economic dispatch)
(2.5)
(Active inequality constraint)
2) (Gradient method) [3,7]
1 1 L (je, 4 1)

(Steepest descent direction)

X i+l = X1- cNL (2.10)



X1

I (x, A

(2.13)

(2.11)

oL
dx1
dL_

dx2

oL

n

(Newton'smethod) [3,7]

Karush-Kuhn-Tucker

OVL
dx

(2.14)

Vo

5V I

~ChT
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(2.11)

(2.12)
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dL
dx1
dL
dx2
VL = (2.13)
dL
dx,
d2L d2L crL
dx2  dX\dx2 dxIdx 1
daL d2L
dvL dx2dx]  dx2dx2 o1t
dx '
d2L daL
dxldxx dxl\

(Linear programming method) [3,7-9] :

(Linearization method)

(Vertex) (Feasible region)
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2.4

Feasible Region

2.4

X0 X*

5) (Interior point method) [3,7,10,11] :

2.5

Feasible

2.5 Feasible Region
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X0 X
C
(Logarithm function) - (Primal-Dual method)
222 (Load flow ) [3.12,13]
(Gauss
method) - (Gauss-Seidel method) - (Newton-Raphson method)
H-jQ ,-vr.|jY h.vB 2,13,
Pi i
Qi I
Vi,Vn
v,

Yin (|; )
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(2.15)
N
(2.16) (2.17)
Pi =~ 1 YinVivicos(flin+ Jn -<I>;) a 16)
H
Qi =-A~ Y inViV,[sin(M, +<s,-51) (217)
=1
p,Qi 1
s,
\WISn
rin pNin (i)
(2.16) (2.17)
(Taylor series expansion)
1 P Q
(2.18)
AP B EH AS
e J3 . 4 AF (2.18)
F
AP, AQ
AS
m
JP 1% #y (Subjacobian matrix)
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AP A Q (2.19) (2.20)
AN —QPgi—~pdi) — Picalc (2.19)
AQi —(Qgi~ Qdi)—Qicalc (2.20)
AP,
AQi
Pgi
Pdi
Qgi
Qdi
fi,calc (2.16)
Qi,calc (2.17)
J,
(2.21) (2.22) i (2.23)
(2.24) 13 (2.25) (2.26)
A\ (2.27) (2.28)
[rH w2 Is (*y+%-*1 ) (2.21)
(2.22)
jr =~WivM zos{Pij +5] ~0i) (2.23)
= p<-N2ci (2.24)
& A
Vil Ay, = Wi VIYILCOS(V | +5] - 0Q (2.25)
avs

AL LA A (226)
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(2.29)

(2.18)
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