Power / Energy Track

A review of selected optimal power flow
literature to 1993.

|. Nonlinear and Quadratic Programming
Approaches
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03 OPFe| siZukH 22 - Nonlinear Programming (NLP)

[ Nonlinear Programming (NLP)E £7|2|8t %|Z{5} 7|t of|A| ]
Nonlinear Programming (NLP)
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SUMT (Sequential Unconstrained Minimization Technique)

P HSFEAZ ZRIE M0 Gl= EXIZ BP0 IS NHOZ R

F(z) = f(x) + r - Penalty(g(x))




Quasi-Newton Method : Newton-Raphson Method £ ZtthstA| BHE &t

Newton-Raphson Method2 &2I5HX|ZF Hessian AH[AHO| O H| &,

-> Hessian approximation2 0|23diA Z|XA™ S RofZict.
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* Hessian approximation : Hessian CHA 2A &1
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03 OPFe| sljZutq 22 -Quadratic Programming (QP)

Quadratic Programming (QP)
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03 OPFe| sljZuiH 22 - Newton
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03 OPFe| sljZuiH 22 - Newton

Newton
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03 OPFe| sliZuhH 22 - Linear Programming (LP)

Linear Programming (LP) OPF= i} 141240 S3h 4121814 HENIR S6i2ks HAH Hefolc,
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03 OPFe| sliZuhd 22 -Mixed Integer Programming (MIP)
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Mixed Integer Programming (MIP)
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1960 ~ 1970 HcH 1970~ 1980ACH 1980ACH 1990:ACH =17
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% slack bus M (bus 1) end
Clear; clc; mismatch = dP(2:end); L ey B e Ryt 8 By Ryt
o % d &%
% % Jacobian A% § innssnmsnnnissanseReanpan oA
% Ybus (ZHEHet oflAl) OO R SR e disp('--- Z@I} ---');
Y = [10-301 -5+151 -5+15i; - 1) :
U505 lo0i -sasi) 7 = zerosinbus-1); disp(['Pg = ', num2str(Pg)]);
-5+151 -5+15i 10-30il; for 1 = 2:nbus disp('Voltage Magnitude:');
¢ - FEE"”)E for j = 2:nbus disp(V);
3.= fmag(ils L disp('Voltage Angle:');
i lf:: i = l:nbus disp(theta) ;
3(i-1,4-1) = J(1-1,5-1) + ... cost = a*Pg™2 + b*Pg + c;
V(1)*V(k)*(-G(i,k)*sin(theta(i)-theta(k)) + ... disp(['Total Cost = ', num2str(cost)]);
B(i,k)*cos(theta(i)-theta(k)));
he end
g else
. A A& i J(i-1,j-1) = V(L)*V(§)*...
e N e S (G(1,1) *sin(theta(i) -theta(1)) - ...
S =y O Ui B(i,j)*cos(theta(i)-theta(j)));
%% s 43 end
max_iter = 20;
tol = le-6;
o ! end
s e Sssnaass end

% Newton-Raphson OPF

% 3 A4 (P mismatch)
%

dtheta \ mismatch;
theta(2:end) = theta(2:end) + dtheta;

P = zeros(nbus,1);

for i = 1:nbus
for j = l:nbus
P(i) = P(i) + V(L)*V(j)*...
(G(i,j)*cos(theta(i)-theta(j))
B(i,j)*sin(theta(i)-theta(j)))

* e

d
endi % 48 A3
% WA - =3} if norm(mismatch) < tol
P_spec = [Pg; 0; 0] - Pd; gizgé!'(ﬁonverged in ', num2str(iter),
dP = P_spec - P; end

:nd

iterations'l);
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