$

&

"8 117%23

International Journal of Computer and Electrical Engineering

$! ! % #
foatQ* o+ ", P - - bt
-/ "), $ 0 " o
ETOOIG */4 1/
7 6 - - #
1 1 1
- § 7
9 ¢ 6 ;< =
H 6 ;< 6
- - >t - !
#
6 i
6 - 1
! # 1 4 I
9 1 - 6 1
1 1@ 7 6 6
- 6 6 -
6 6
- - 6 -
! - 6 ! 6 7
i51 -
< = 1 -
6 6 - ! #
L ) # $
6 6 6 6
§ - - 6
! 1 - #;
AQBE

168 Volume 7, Number 3, June 2015



International Journal of Computer and Electrical Engineering

" - 1 6 6
:
! %
D ! 6 - 6 - -
6 5 6 6
CSE ESE 6 6 D !
6 - 6 - - 6 #
5 6 6 CSE ESE
6 6 §
! % &°
D 4 :D 40 = 6 6 !
# D 4@ 6 6 6 <5E
6 ; 5 ; 1355 = 55; 6 6 -
! F@ 18 :5; ! Fo
6 6 t5 -
(A AR Y AR /"t A)B AOBt
1 1 % (
D$56 D 6 38 - $ 6! 5 /T *
D $ 5 E 6 :D$5E=A085 6
"4**HC A*B
1) * +
H +HC - I H"S$ 84> §"4+0
: (H JH /)1/+) 2 +°° A*Bt 8
6 < < 45 A1B: 8
6 - f@ 9
! ! 5 6
- ! 9 - 6
9 8 !
A/B A+Bf
r ., - #
HHC 8" 7 - - ! #
4 - ! - ) - 1 -
- "t # 4 ! i
6 ! 8 /"¢ -
6 6 6 fA "B - " H
<5E 6 t
1L /%=
J 9 - 8 /7 1 00)
# 6 6 6 6
6 6 6 A BS J !
- 7 6 - ! - ! 6
D4@+8 - CS5E A B
't %

169 Volume 7, Number 3, June 2015



International Journal of Computer and Electrical Engineering

D - ! 0 - ;< i !
- ! {5 - ! " H 6 -
C5E b5E <5E 6 6 6 6
6
- A (B
L "
- 6 6 4 !
- - 6 - 0- §
! - 6
1 1 - 48 -
- ! ! - - - A Bt
1t * +
; 6 ! - 4 -
6 6 §
3 ! ! 6 6 i
;< ! ! - i -
6 K ;<
6! 6 ALBE ;< 9 6
- C5E ESEA OB A *B ;< ! §
@ 9 - <6E 6 - -
6 ;;<iCo6! - 6 ;< i
;< 7 - I
¢ 6 ;< - 1 ;< E ;<
- ;6 < D<=
;< 4 6 ! "t$-
- 6 § A 1B 7 - 6 °°
$C 8 - ;< ! ;< ! 4 2 4
6 o-- - - ! 6 ;< !
- <5E - 6 "
- 6 ! A 1856 -
6 §
E 6- ; 6 < E ;< =%
E ;< 64 7 6 o""
C 7 ! 6 i
A /B 6 61 ! 6
- - 6
7 0"" Ct5 7 6
6 - 0"" -2 A /B - 6
6 C5E tE ;< 6 7 +
)" C ;< A+BE ;< - 4 !
- - 6 7
A "Bt8 - 6 @ ¢ ;< E ;<
§
D - 6 6
- - 6

170 Volume 7, Number 3, June 2015



International Journal of Computer and Electrical Engineering

Commumcation Technology: BPLC

SMART GRID
DISTRIBUTION NETWORK STRUCTURE

edium Voltage Lines }]

b

Communication Teclmology: Substations Substations Utilicy
NEPLC
5 \ " Transformers
L T Line 0 |
| I Conuumcation Technology: NEPLC
A G §
Houses & Smart meters
@ & & - 6 §
- 4 6 6 A BA B
51 !
4 !
51 - % )
- 9 1 1
D 4;< A c
D 4L - c
< 1
F
b $
<
4 1 6
! - - 6 !
4 ! 6 !
! 6
6 ! 18
i< 3 6 8 6 -
6 ' 6 -
6 - 7 # - -
7 - 6 7
- WG
;< - ! t
$
6 ! 6

171

Volume 7, Number 3, June 2015



International Journal of Computer and Electrical Engineering

- ! 6 9 (L 6
- 8 - 1
-< ! ! =
- A Bt
Transmitter ::> gf’“p_';“g ::> gz:::j:::ation |::> Coupling ::> Receiver
frour Channel Circuit
@t t; 6 - ¢
o ¢ 6 i< £ 9 _
$F9 - 1 #
6 ¢
&5 6 0 t( <
6 6 ¢
**C ! A B
L
5 6 @ #)t - 6
! A B
—Mthe— m—
R L
| C
3 T
[ ]
L Lane) VA
(]

RFrx
LA
@ t)IF9 A B

172

Volume 7, Number 3, June 2015



International Journal of Computer and Electrical Engineering

§@ #0 6 6 i 9 F9
- - 8 ! 6
- 6 I #8 4 A OB E <
6 7
-6 (C )/i0 C A *B
PL Transmitter Line
I 5
|
Neutral
O
V4
PL Receiver
@ #0¢ 6 A OB#
E< 5 7
I - " A *B A 1B
Transmitter Receiver

Z 0Transmltter

ZWiring

z Wiring Z Phase-to-Phase

Z | oad Z | oad Z| oad Zj Recsiver

Power Line Signal Return Path

@ t*; 6 A OBt
iD 6 !
1 1 ! 51
! - 6 7 6 6
1 6 - 1 t* f
oM 2M -
6 M < ADB A /B 61! 6
- " 6! 1 7 -
7 7 D 6 ! 1 1 -
- - } ! 7
6! 1 7
A /BIAQ)BE - "M:  0"L =
6 ! - 7 - !
, # 0 1
-< 9 6 - f
0 ¢ 6 - 6 9 - ;< }

173 Volume 7, Number 3, June 2015



International Journal of Computer and Electrical Engineering

i< 6 01 ! ACB - 9 -
109 4
i <M A 1B !
{ A *B A /B AC B AC(B ACOBA(LB
i
A a A
—aB b BJW\‘—‘“H\—{ |1
A C A%‘[g: c C F"
Distributed Parameters Line
A ~1 A a A
—C}JUWJIMLB ——— 1= a3 —%{g— b BJM‘J“L‘ I
= ] —_— 11— €ad v c ’—l
{E 7 z3
L c L1 ci
R TranmmerlrWHH — W“H — Transformer2 v Mag
._._J\M_ T Fourier
@ .—L% g % - 4 % - $ Phase
e 1 l T I % g T il Fourier
. X
0 t1:< ACTB
;< 6 !
0 0" C 6 M : o- z 6 @ ¢/t
6 7 -1 0 C¢ ! 6
6 §
0, T
-50
g—lOO
% -150;
-200; i
2085 i 15 3 75 5 35 I 15
Frequency (Hz) x10*
@ t/t5 ! i< #
1 1
6 6 - @ t+D
6 A)BA+E  ACB - ! -<
9 F9 i ! ! 6!

174 Volume 7, Number 3, June 2015



International Journal of Computer and Electrical Engineering

6 9 4 -< _
$M 1M ! <M 4<M ! i
B E < A1BA*B  ACSB
# B !
-
- !
Distributed Parameters Line Three-Phase

alm a—L 1+ —n

Series RLC Load

| -

[l A

e a

. =l

Three-Phase Source

TX

Coupling
Circuit

lled Violtage Source Izl‘_ Mag .,_

aC
|

Coupling
Circuit

Fourier

Faurier
Phase ol iy
W
@ t+5< !
, ! 2 1
E < A *B 8 A 1B A(C B 9 F9:
- - ! A 1B AC B i
7 *-4 ww C#
£
. Frequency (Hz) i
@ ¢ "5 ! -< S\
e+ - 6 ! i< {5
! /i1 7 /1 Cc - 6 0
7 /1 C NO C¢
175

Volume 7, Number 3, June 2015



International Journal of Computer and Electrical Engineering

, 11 2 !
5 E < A *B <M A 1B A )B
AC B 9 F9 - - 1 - ADBACB
<M t
: Frequency (Hz) e’
@ ¢t t5 ! i< <M
@ ¢ 6 ! ;< <M 6
! *#(1 7 /1/ C 6 " 7
/1 C NO C 8 $M - - <M
t
1 7 1 ¢
- 6 6 - -
8 7
6 # 9
- 1 i< ;< !
6 !
# ! ! 6! 6 9
# ;< - $M
$M ! <M <M ! t5
6! i<
i< $M - 1 6
t
5 6
0 PE"5<6 " F
8 5%= #
E
AB H B 6 6 6
6 s ! " @ t
AB "™ 6 Bt it " (= 8 t
176

Volume 7, Number 3, June 2015



International Journal of Computer and Electrical Engineering

AGB ™ M % @ i ¥t R 6 i "+ |
" H ¢ | # $ %# & ! A
A)B 8 " VAR Bt DA = 23 . Cs$ )
AOB 8 ' VAN B B £ 3 223 . % )¢
A*B 8 - § 122666 |
ALB $ F Ct C FRS$ D: " @=" &8
P +, ()™
A/B HO S M ¢ " i % § 0 " § tRC Hi #:E 1 - "o
" & PR "
"l -+ 0 +HO(+
A+ H Mg i % tR "ooT (#5" 1
7 PR " "l -,
A "B8 " VAR T B g 4 "t
A BJ § 122666¢ - ¢
A B 5t R"™ oot =H# ! 0 $1
1 # & $¢ LI
A (B8 #: % T | g ! i
A )B T #: ++/4#C - U @ - - 1 SVO "
ET ! §
A OBH E: $ $i 5t iR$ $i: " "=5 6
1 ;D$ 6 i"### , 2 1/4 /0%
A *B Hi < <t RC Ct: " "=%; 6 6 4
U 3 +44 K (@
A 1B8 " +5 Wi: T T I 5 1 $ ° (%)
0& " & ! *
A /B% $i C EtM Ci<i $ RO tCt: " =5 6
* ' $ & ! # N
A+(C 6 $ ) ! " 1 & iF it
A "BH N 5 RD Ji:Q ¢ 7 =0 & 6
# I"#it . 7 ++/1 " LI
A BH M ¢t R< - @ ¢: ""*= 5 ! 6
§ ( $ ) 89 /111/+1¢
A BC 5t5 - § 5t ; Ci C R ; 5t1:5 ¢t " =C 6-
1< § Vg " 48
A (B5 @: " =#M - 6 N
X ! ! §
A )B 5t R Y Hi: ""+=iL $M 6
# A Y 4 6 &
< - : i
A OB it /) <9 <5 $ - > ) M
HE
A* EO""*04 ¢& ++ " 64! 7 ( )/i0
C Z; ¢ H 7 7 - - , 5
5 ¢ ++ EO""*04 ¢ ++ ,5 5 ¢ ++0 EO""*04 ¢ ++ ,5 5@ ++* E

0""*04 & ++ ¢

177 Volume 7, Number 3, June 2015



International Journal of Computer and Electrical Engineering

A 1B ; A% - $EHR"™ LI | = 6
§ I"#HE $ # & &
bo41=t
A /B 5i 5 H# Y HE:™ - "t !
- 6 i 1,80" #; +<" &
! 8 F §
A +BJ $t R %t 5 "t =5 6 PR
89 + 00400+t
AC"B 5t P tR Y Hi: " TS 6
! 6 ¢ VO 0 &
I "
AC B8 " () / TTO= i ! $ - #
A( BFH1C F ! - 10 122666t -t
AC(B 51 5 R Y H:L - "t/ ; 6 !
§ BM - HHH $ & 2=+1#
AQB@ S 8 1 +++t P 6 6 N F 8
" "6 §
A(OBSE"8 : = "*=t (%) s "0 ! ¢5E"82 51"+ 151 ""%¢
AC*BG ¢ J <t J ® ¢R MIE Wt "T0C 7 6
- ; §LY 1 6 PR H " 3 2,7 )H4 /i
A(1B 5t 5t R Y Ht "+ 5 ! - 6
PR $ & 2+, +4 (Ot
1 - 34 ! ot
- ! P - $' ¢
6
$ 1 % D% ;
$ ! i ! iC
6 6
§ - 8 "t
" 5 67 89 ! gt
% ! ++ Pt !
! +(G8  ++/ - Dt 8
< 1 < i C $! ! iC
.. Y/
3 tC 6
6 - 9- 6
tC - 8 B =

178 Volume 7, Number 3, June 2015



