unéinio 179048

¥ ¢§ t:i o o d‘ ° o

anudeenisesnilaidifauiniigalunmsduiums nsnwrULaznIIAIUgY
sy T idede mislnavesmas Iiihfitmuneay (Optimal Power Flow : OPF) 1u
a a S @ c!" o = = v 1% Y a
Ioniinusatiuil Jamms lnavesddd Wi imunzaudndeadumsmdunuasnia
sndngalasiusgiuteuluisdumenisduiuauuaznianmenin Faulsenoudae
aunsaugavessiadldihfindanulnan asrdaveanseau i aunismisinaves
frdeIrdh nazdadridamedumdd i nSwarsid IS ueaiinl 33Munldlums
uf’f“‘i]tymﬁa 3%@@511&11”?1511’6?\-@‘5@ (Primal-Dual Interior Point Method : PDIPM) EEAIEFA%R

@

EY) 9/ o =1 9 ° a A s v v 9 o
ﬂmimuTﬂ81‘156?1ﬂ’e]'i‘VImmmTiwsmazmmmwﬁmamsmaau‘nwsﬂn VIZUTNNIAINIY

. b 4
vl

Humsndeuiimeluuinaiuiisaeuiidh iy g fmnen Inifiasy msmdmey
uazmsﬂ%”uﬂ;qﬁm'emi]zﬂszﬁﬂu5nytu:n15ﬁ1c§1uazﬂzwqmﬁaﬁmauqsﬂﬁ'waaﬂﬂé’fm
ido1114v89 Karush-Kuhn-Tucker (KKT) Wnde UszAnsnmusalilsunsy MATLAB ii
ﬁmmi’iyu"lﬁ'gﬂmaan fluszuy [EEE 14 e IEEE 30 Ud uag IEEE 57 Ya vamisnaaey

1 _aga o AW t 10 A d °
uaaenitganelulnsvea-gdalidnyusnisgngsmeniiswazaunsalddmen1d

KY

aelulunseumsnianu

FEyanmolulnsuea-gdadlagmirlilszgndlssuilygmAintonluliudy
&£

anuiuae Fadunnisdeuaatsdiad Iihn lvarmuluaedalasnsdsunlasudidans

[

nanveuatesiuiia i drodununisnaadige Tasdeulutiduduaiuiunsiies
fnsanly 2 ndnnaaiialdfe N waz N-1 uazadananudamefanu lagudy (Linear
Sensitivity Factor) c‘f}ﬂﬂﬂﬁujﬂuué’mmﬁmzﬁmamﬂu2 Fafte ulames madeuutaa
#1891 (Generation Shift Factors) uazumassnisnssniemidaldihduieanninms

[] o'n’: LY 4" 9
vqAvea10d e 101 (Line Outage Distribution Factors) ttWainasnidadail laueinns

furams InaveamdeIvihinszuaass (DC Power Flow) wazldsnnumsnlaouuag
Tavszanmveamad Wi luaods dmiumsdiunlasumsimswanveunsosiuiia luih
luseuy mmfuﬂszmum'sﬂw‘imau"lﬁ’ﬁ’umsﬁmuﬁ’jyuuumzmﬁauﬁmzumﬁuﬁa 3
s2uy wanaaeuuaadliiuhdmivannzmsmaulndnsondinnifiamgdades szuy

fensagluanmzitiunsfisdunumsniadige



Abstract 1 ’7 9 0 4 8

One of the most important requirements in power system operation, control and planning is
optimal power flow (OPF). In this thesis, an OPF problem involves the minimization of total
generation cost, subject to a set of physical and operating constraints consisting of generation and
load balance, bus voltage limits, power flow equations, and active and reactive power limits.
A primal-dual interior point method (PDIPM) is employed to solve the OPF problem. The method
initializes a solution by the Mehrotra’s algorithm and determines a search direction and
corresponding step length for a move inside the feasible region to a new improved solution.
Searching and updating solutions are performed in an iterative manner and terminated when the
final solution satisfies all the Karush-Kuhn-Tucker (KKT) conditions. The efficiency of
a developed MATLAB programme was tested by the IEEE 14-, 30-, and 57- bus systems. The
results reveal that the PDIPM method has a good convergence characteristic and can give
an optimal solution reasonably fast with a small number of iterations.

The application of the primal-dual interior point method is extended to include the system
the security constraints emphasized on the alleviation of transmission line overload by generation
redispatch at minimum generation cost. Such security constraints taking into account two
commonly encountered security criteria: N and N-1 can be created by linear sensitivity factors,
which are basically classified as generation shift factors and line outage distribution factors. The
factors, derived from the DC power flow, calculate the approximate changes in line flows for
changes in generation on the network configuration. The solution framework was implemented
and tested using the same three test systems. The results show that for a normal operating

condition or following an outage, the systems are economically kept in a secure state.



