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Acronyms:
ACO :Ant Colony Optimization
ADSS : All-Dielectric Self-Supporting
CT . Current Transformer
DCS . Digital Control System (in electrical substations)
DFR . Digital Fault Recorder
EMS . Energy Management System
GPS . Global Positioning System
IEEE . Institute of Electrical and Electronics Engineers
IED . Intelligent Electronic Device
ILP . Integer Linear Programming
OPGW  : Optical Power Ground Wire
OPP : Optimum PMU Placement
PT . Potential Transformer
PDC . Phasor Data Concentrator
PDF . Probability Density Function
PLC . Power Line Communication
PLC . Programmable Logic Computer
PMU . Phase Measurement Unit
RTU : Remote Terminal Unit

SCADA : Supervisory Control and Data Acquisition
SCDR : Synchronous Component Distance Relay
SLD : Single Line Diagram

WAMS : Wide Area Measurement System

WLS . Weighted Least Square
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® Phasor Measurement Unit (PMU)

* Synchronous Component Distance Relay (SCDR)
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2 Topology Processor
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! Black Out

2 Static State Estimation
% Over Determine

* Optimization Problem
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! Global Positioning System (GPS)



A Q)Jév.}‘mﬁmdl}-wwﬁ

GPS (slasdi 1S (samn & Ol jon oy g 4 45 el (nl 3l comoman S nd co5l5mle 2 31 LT salols
Sl PMU s 05 S sl il 5138 sslinl ok 8 53 03 S sl K b g 055 pa oy o
Ssama 33 Semen) 35 gn o3lil S5 Sl il 5 a5 edd (6 a3l Sy 3l 4 Gl (35 o
A g3daze S JUT (53555 UL ls Yseme LPMU @358 o s> (Y-1) IS 3 4SSl (s 0L >
5388 ol 53 S cpl a pd e et oy G5 35 e GLCTT 5 PT (g 5l 4 s35,55 gaJUS o
Sen ol OF 51 i Dot olas 0L 5 ol W L a36 asly s aals (so3ll sl 3 s PMU O
S o J S BT bseals Jlosl (sl oo i p35m S 31 S 53 058 n (605101 PMU (S, a5

RGIUWH PSS WS\ V-o o

GPS
receiver

| Modems

J'\nalctog Phase-locked
|'|riTu N oscillator
Phasor
Anti-aliasing A/D micro-
filters converter processor

PMU & S sh (";f‘-zé (Y-Y) U

o Lt Jlios el 6l PMU goslizal s oMo (553 Lis slacomy 3 GPS 0 Sow ol
Ll s gl & Oloj ol en 4 |y (s ol g lalles) blas sl gy o bace 3 LW -ul )l 5,8

.JJ)}I&M‘}MJ%YJJ@Q\)\Jﬁb;@{ JW}MQ‘M}J

o Jsliie e s ot b S Vslae WPMU (slaesls 3l oslinl b p Sl s 5550 3

Sl S e 53 DV 2 55 Sl 3 pde 5 o Sen s S 5 58 e bl SWoles
= B s Ol e g Sl 53 s Sl 51 (6 5380 Sls SVbI iaan 55l 0 b gl
Slaosls 4 13l axdls w5 ol WPMU (5, So31l slaesls il jon «loMbl oyl s ¥ 51 S 5,8

g Hab A dew) e uu;&@@wﬁtgum; Jslta ‘SJJC";’- (et Jsldse (5,56 310)

! potential Transformer (PT)
2 Current Transformer(CT)
® Digital Fault Recorder (DFR)
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* SCADA Server — Master Terminal Unit (MTU)
* Remote Terminal Unit (RTU)
» Communication Systems
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! Supervisory Control and Data Acquisition (SCADA)
2 Intelligent Electronic Device (IED)
3 Programmable Logic Controller (PLC)
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! power Line Communication (PLC)
2 Optical Power Ground Wire (OPGW)
® Bus Admittance Matrix
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! Maximum Likelihood Estimation
2 Weighted Least Square (WLS)
® Probability Density Function (PDF)



