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Mé dau

Tinh cap thiét ciia dé tai

Xu huédng tich hop nhiéu loai hinh dich vu truyén thong trén cing mot
duong truyén dang dan tré nén phd bién va dan tré thanh tat yéu. N6 khong chi
tiét kiém chi phi ma con giai quyét duoc bai toan vé tai nguyén bang thong. Céac
loai hinh dich vu truyén thong xuét hién ngay cang nhiéu dic biét 1a cac dich vu
bang rong trong khi tai nguyén bang thong 1a c¢6 han.Trong khi d6 nhu cau vé
thong tin cta x4 hoi, cia mdi c4 nhan lai khong ngimg ting 1én ca vé s lugng
va chat luong. Can c¢6 mot phuong thirc truyén dan mdi dé vira co thé dap tng
nhu ciu vé thong tin givdng nhu khong cé gidi han cua xa hoi trén nén bang

thong c6 sin v4i gia thanh canh tranh nhat.

Cong nghé PLC cho phép md ra mot phuong tién truyén ddn méi co
nhimg vu diém dic biét so v6i nhimg cong nghé truyén théng. PLC tan dung
dugc co so ha ting c¢6 sin ciia mang tai dién dé truyén thong tin vi thé giam
duogc cac chi phi trién khai tir d6 cung cép cho nguoi dung cac dich vu thong tin
v6i gia ca canh tranh hon so véi cac hé thong truyén dan khac. Cong nghé PLC
tao nén mot kha nang mai dén mang ludi duong day dién trd thanh mot thanh
phan trong co sé ha ting thong tin, cing véi cac cong nghé khac nhu thong tin

quang, truyén hinh cap, vé tinh, xDSL...

Qua trinh trién khai cong nghé PLC c6 hai van dé chinh can dugc quan
tam d6 1a nhiéu va suy hao tin hiéu trén mang tai dién. Trong pham vi nghién
ctru dé tai xin dugc tip trung nghién ctru nhiéu trén mang tai dién mo hinh khu

cong nghiép.

Nhiéu c6 anh huéng 16n téi do tin cdy cta tat ca cac hé thong truyén dan
dac bi¢t 1a phuong thuc truyén thong trén mang tai dién, cong viéc khao sat,
danh gia nhidu dé co bién phap chéng nhidu, khir nhiéu dam bao d¢ tin ciy cta

cac hé théng truyén dan 1a can thiét. Dic biét, tai mé hinh khu cong nghi¢p 1a



noi cé thé tap trung nhi€u loai nhi€u vadi bién dJ 16n, tan suat xuat hién 1én cod
thé khai quat chung cho nhiéu trén mang tai dién.
Nhi€u cong trinh nghién ctru trong va ngoai nudc v€ nhi€u trén mang tai

dién da dé xuat mot sO quy ludt phan bo cua nhi€u trén mang tai dién:

Phén bd bién do nhiéu Phén bd thoi gian nhidu

Muc dich nghién ciru

Pé tai tién hanh nghién ctru nhidu trén mang tai dién mé hinh khu cong
nghiép theo phuong phéap thuc nghiém véi muc dich c6 thé xay dung mot mo
hinh méi ctia nhidu trén mang tai dién phu hop nhat véi dic trung ciia mang tai
dién tai Vit Nam. Tir d6 co thé dé xuat cac bién phap chdng nhidu, gop phan
dam bao hé théng hoat dong 6n dinh, dua cong nghé PLC vao thuc té trong
tuong lai gan.
Pia diém nghién ctru

Khu cong nghiép D6 Son va khu cong nghiép Cho Huong
Poi twong nghién ciru

Céc loai nhiéu trén mang tai dién mo hinh khu cong nghiép.



Thaoi gian nghién ctiru
- Thang 7-2011 t6i thang 9-2011

Noi dung nghién ciru
- Truyén thong trén mang tai dién.
- Hoat dong cua thiét bi do va mach phdi ghép.
- Xay dung mo hinh do.
- Khao sat cac loai nhiéu c6 trén duong truyén mang tai dién mo hinh khu cong
nghiép.
- Quy luat hoa phan bd bién d9, thoi gian nhidu da phat hién.
- Pé xuét cac bién phap chdng nhiéu, khir nhiéu.
. Phwong phap va thiét bi nghién ciru
- - Nghién ctru theo phuong phap thyc nghiém

Keét qua nghién ciru

Phan 1. Truyén thong trén mang tai dién
1.1. Giéi thiéu vé PLC

PLC (Power Line Communications) 1a cong nghé cho phép truyén tin hiéu
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(thoai, ) liéu) déng thoi voi dong dién cung cép dién nang trén duong cép dién
bang cach str dung cac phuong phép diéu ché s trén dai tin con lai cia duong

day dién.

Hinh 1.1 Truyén thong trén mang tai dién
1.2. Nhiéu trén mang tai dién

1.2.1. M6 hinh cac loai nhiéu

Periodic
impulsive noise
= -120} ' I Asynchronous
Background noise % ImEJU|SIV? I‘IOISIE
ac
_—110 = 31204 s 2f
N = 1k i
< | £-120} =
% =120 = . | _g 0
= _130 i 0 10 20 Foi|- -
= t (us) << _p " ) |
&.-140 0 20 40 60
0 10 20 T t (us)
f(MHz) Periodic impulsive noise A
L3 synchronous to the mains |
Periodic impulsive noise /
asynchronous to the mains
| —
F Asynchronous | ———
|mpuI5|ve noise Impulse—free |I"I"IDU|SE
Noise n(t)
Y
(stt)——{ht oo Hin|—-D—(rt0)
Transmitter Linear Receiver
channel filter
v states 1 w states

Hinh 1.2. Nhiéu trén mang tai dién

1.2.2.Nhiéu tin s6 50Hz

Nhi€u nay xuat hién dong thoi vol song mang trén ludi dién, nod bao
gom tin hi€u tan s6 50 Hz va céac hai cua nd. Tuy nhién, do c6 tan so thap nén
ngudn nhi€u nay chi c6 anh hudéng chut it to1 hoat dong cua hé thong. Tan so
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lam viéc cua hé théng cang nhé thi anh hudng cia loai nhidu nay cang 16n va
nguoc lai.
1.2.3. Nhiéu xung dot bién

Xuat hién mot cach bat thuong trén ludi dién, mdi khi c6 mot thiét bi dién
két ndi hoic duge ngét khoi ludi dién, dic biét 1a nhitng thiét bi c6 cong suét 16n
nhu bép dién, ban 13, hodc thiét bj co su phong dién nhu dén neon... Mot thiét bi
nhu vay khi dong, ngat khoi 6 dién tirc 1a s& dong, ngat dong dién 16n 1am xuat
hién sy phong tia lira dién tai chd tiép xtic, ban than tia Itra dién nay 1a mot nhiéu
dai rong bao gém rat nhiéu tan sé khac nhau, mang cac muc ning luong khéc

nhau.

+——120 Volts|

5 Volts/div

0.2 msidiv
Hinh 1.3. Nhiéu xung d6t bién

1.2.4. Nhiéu xung tuan hoan

|ldealized sawt wan e form | F»f_-,ﬂ,er supply fundamental | @

%bf T [ T 1 1 |

y :Powe-rsup;ﬂyharn*imicsl )
. NN VA S e am T
3 I\ | 1 -l 5
< TN RN T LA A = E
SN W
Switching power supply waveform | o o1 o2 ui] at 05 oe n‘;? a3 os 1_90

Tirmee (2 usidiv) Frequency (IViHz)
Hinh 1.4. Nhiéu xung tuan hoan

Hau hét nguon gay nhicu kiéu nay déu xuat phat tir cac Triac diéu khién
den dién tan s6 xuat hién cua n6 bang hai lan tan s6 dong xoay chiéu trén ludi,

hay noi cach khéc 1a n6 s€ 1ap lai sau moéi nura chu ky.

1.2.5. Nhiéu xung kéo dai
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Hinh 1.5. Nhiéu phat ra khi chay may hut bui va pho tan caa né

Duogc gay ra béi cac loai dong co di¢n mot chiéu hodc xoay chiéu trong
cac thiét bi dién (may khoan, dong co truyén luc, may hut bui va nhiéu cac thiét
bi tmg dung khac...). Cac bd phan tiép xuc nhu c6 gop & dong co dién mot
chiéu s& 1a mot trong nhitng nguyén nhan gy nhiéu trén, xuat hién véi tan sd
ctia chudi xung khoang vai kHz tr& xubng.

1.2.6. Nhiéu chu ky khong dong bd

Kiéu nhiéu nay c6 dudng phd khong tuong quan véi song sin 50Hz. Viée
khoi dong thiét bi dién nhu tivi s& 1am phat ra loai nhidu nay dong thoi véi tan
s6 quét manh 15734 Hz trong tivi. Cac thanh phan ctia nhidu nay can phai dugc
loai bo khi thiét ké mot hé thong thu phat. N6 duogc thay nhiéu trong cac khu dan
cu va rat khong o6n dinh, mic do nhifu thay ddi theo timg ngay, timg gid tuy
theo viéc s dung ctia nguoi dan. Loai nhidu nay c6 khuynh huéng giam dan
ning luong khi ma tan s ting 1én. M4t d6 ning luong nhidu tip trung day &
pham vi tan s thip. Diéu d6 c6 nghia 1a tin hiéu séng mang trong PLC s& it bi

anh huong ctia nhiéu hon khi tan s6 duoc ting .
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1.2.7. Nhiéu song radio

Ban than ludi dién chinh 1a mot anten rat 16n thu nhan, phat xa cac song
v tuyén tir dai tan rat thap cho dén rat cao. Cac dai song do céc dai phat thanh,
phét hinh hay radio nghiép du phat di dugc ludi dién thu dugc va doé chinh la
mot ngudn gy nhidu rat dang ké cho hé thong thong tin PLC. Thém vao do
khoang tan s sir dung & PLC ciing bao gdm mdt khoang dai tan da cap phép st
dung cho cac hé théng thong tin v6 tuyén, chinh vi thé ma cac tin sd cho radio

d6 nhiéu khi rat gan tan s sir dung ctia PLC.
1.2.8. Su phat xa séng dién tir va kha ning giy nhiéu

Khi truyén tin hi¢u di trén duong dién, tin hi¢u s€ dugc phat xa vao khong gian.
C6 thé xem ludi dién 1a mot anten khéng 16, thu va phat céc tin hi¢u, vi vay phai
1am thé nao dé han ché tin hiéu phat xa tir ludi dién, khong gdy nhidu dén cac hé
thong thong tin khac. Khi str dung dai tan s6 1- 20 MHz cho truyén thong, su
phat xa mot van dé vo cling quan trong boi vi nhiéu tng dung Radio khac dugc
cho phép trong khoang tan s nay. N6 khong thich hop cho mét hé théng gay
nhiéu voi thong tin trén mdy bay, thong tin hang hai, va cac hé thong thong tin
quang ba khac. Nhimg nghién ctru gan ddy vé van dé nay cb gang thiét dit muirc
cong suit phat cia sy truyén din. Piéu rat quan trong 13 cong viéc nay s& duoc
hoan thanh trong tuong lai gan, tir 46 n6 gi6i han viéc sir dung bang tan nay va
su phat trién cua hé thong thong tin cho kénh truyén 1a luéi dién. Vi dudng cap
dién di trén cac cot dién dugc cam trén mat dat thi su phat xa la rat 16n, déng
thoi nhifu thu vao tir song ciing s& 16n. Khi dudng cap duge di ngdm dudi mit
dat thi sy phat xa s& 1a nho va it anh hudng dén cac hé théng khac. Thay vao do

1a sy phét xa tir ho gia dinh s& trd thanh phan dong gop chi yéu.
Phan 2. Thiét bi va mach phéi ghép

2.1. Mo hinh do



mm) Vach phéi- DSO- g

ghép 8502

Hinh 2.1. M6 hinh do
2.2. Mach phdi ghép

Y tudng cua cong nghé PLC 1a ghép tin hiéu s liéu c6 tan sb cao vao
dudng cap dién co tin hiéu co ban 1a 50/60 Hz dé truyén di va ¢ phia thu sé& tach
tin hiéu sb liéu tan cao ra khoi tin hiéu dién 50/60Hz dua dén khdi xir 1y tin hiu.
Viéc ghép tin hi¢u 1a mot khia canh quan trong cia cong nghé PLC. Tin hi¢u
thong tin can truyén phai nam trong dai tan cao nhiéu tin s6 dong dién chinh va
cac hai cua n6.Pong thoi, tin hiéu phai co cong suit du 16n dé dua vao dudng
cap dién. Mot bién ap c6 dic tinh thong cao co thé duge dung dé ghép tin hiéu
vao dong dién chinh. B loc thong cao dam bao dong dién chinh va cac hai cua

n6 dugc cach ly khoi modem.

So dd chi tiét:

. | | TR1 [
E= | ] || [ 11 > wbso
22p

1M
220VAC

Hinh 2.2. Mach ghép dung khang va cam khang két hop

Ham truyén mach phéi ghép:

Zc3

Hf = 2.1)
((R+Zc2)*Zcl) /(R + Zc1+ Zc2) + Zc3




1

R R— 2.2
2*g*f*C (2:2)

Trong do: Zc

f: tan s tin hiéu(Hz); C: dién dung tu dién (F)

- 'Conpling S
~ contral Resul
HAM TRUYEN MACH PHOI GHEP
) ey
o w ' ' '
STOP h
10" L .
i E
@ 330 uF -
107 L -
<2 820 mF j
€ 330 WF - 0°
R 1 Wom -
Tan sa khao sat () 10 .
30 WHz ~|
107 .
10° | | | | |
0 05 1 15 2 25 3
= %10
Tansoc &t 795775
fo tkHz)
T et _

Hinh 2.3. Ham truyén mach phéi ghép

Mach phéi ghép thyc té:

Tén linh kién Gia tr1

10



C1 330uF\250V-3A

C2 820mF\250V-3A

C3 330uF\250V-3A

R M

F 3A

Tranformer Loi1 Ferit,ti 1€ 1:1.L=1mH

Bang 2.1. Gi4 tri cac linh kién mach phdi ghép
2.3. Thiét bi hién séng s6 DSO — 8502

Red Light: “ellow Light:

OM: The D50 is connected, 4 Blinkz: D50 selftest
powered up and the OM: D50 iz in acquisition
sofbware iz running. mode.

External
Trigger output
&

Calibration

. g
DS0-8500 E
i

Analog input
L]

SERIES N /g input
LUSE 2.0 PC BASED ul.':-rr-'-.:_l.l_:T_I:II['-:r.I:: DSOLLOSCOPE > e 42
connection “Channdl
D power : : 'l-
conhection I'Iﬁ i P —_— i Trigger input

SETA

Hinh 2.4. Thiét bi DSO
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T x|
Nﬂm‘lAdvanced'W | ﬂl
I v| I ame I— 4 |
Al v A sl
ja\ annnmvﬂ '/ Division Cancel |
0 = 1% | ac| somy | Reset |
Level volage ﬂ - - A00mY I
] O | 100% | GHD| 200my | :
Trigger In (extemal] r d SO0mY I ﬂl
| 1% |
Dot colar
Al Dffset 2| 4'
e | oomy SRR
de  [opmsapmel < ™ Hol oV |
Tigger & Nomal " Aula " Single 20
Stopat [~ |1 [ Beep on bigger d 0y
Hinh 2.5. Thiét 1ap cau hinh thu dir liéu cho DSO
SO dau ra 1
Cong két no1 USB 1
Kich c6 bo nhé 8K-32K-128K-512K

Téc d6 lay mau Max =500MSa, Min=10Sa

Muc Triger cuc dai 25.6V

V/Div (5mV-5V)/Div

Bang 2.2. Cac thong s6 DSO
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Phan 3. Phan tich nhiéu va két qua
3.1. Chién dich do nhiéu.
3.1.1. Yéu cau, dia diém va thoi gian

- Ly do chon mé hinh cong nghiép: Cac khu cong nghiép co thé tip trung
nhiéu loai nhiéu, cac nhiéu c6 thé c6 bién d6 16n, hinh dang phtrc tap hon cac

khu vuc khac.

-Y¢éu cau: Khao sat cac loai nhi€u c6 trén duong truyén dién thé gan khu

cong nghiép PO Son va Chg Huong
- Dia diém khao sat:
+ Khu cdng nghiép D6 son.
+ Khu cong nghi¢p chg Huong.

3.1.2. Tién trinh thyc hién

Po va thu dir liéu

Xt ly dit ligu

Phan tich trén matlab

Két qua

Hinh 3.1.Tién trinh thuc hién
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3.1.3. To chirc dir liéu

T6 churc dir li€u

!
v v
Khu cong nghiép Do Khu cong nghi¢p Cho
Son Huong
|
v
A 4 \ 4 A 4 A 4
21-7 27-7 30-7 8-8
Y A 4 A 4 A 4
500MSa 250MSa
v v
A 4 A 4 A 4 A 4
960mV 5V Qv 12V
A \ 4 A\ 4 A 4
\ 4 \ 4 \ 4
File CSV File DSO File txt

Hinh3.2.T6 chtrc dit liéu
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3.2. Phan tich nhiéu

Hinh 3.3. T6 chirc dit liéu theo cay

3.2.1. Cac loai nhiéu thu duoc

Hinh 3.4. Nhiéu dic trung khu cong nghiép
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Hinh 3.5. Nhiéu xung don loai 1
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Hinh 3.6. Nhiéu xung don loai 2
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Hinh 3.7. Nhiéu xung don loai 3
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Hinh 3.8. Nhiéu xung kéo dai

Hinh 3.9. Nhiéu xung d6t bién
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Téng hop két qua:

BinfxungfV)

Bay
xung(V)

BiEndo
wung (V)

Ts {xuat
hién
Aungj(us)

Te ket
thic
xung)fus)

Bardng
aung(Tx)
(us)

Kic gitra hai
XUnglAT)(us

124

292

42584

45368

3804

-254

508

47768

973.64

93.96

-254

508

42564

523.68

98.04

-254

508

104388

1199.64

155.96

-254

508

17025

20547

53.22

254

508

24574

34385

98.11

ki

204

16865

200487

3362

454

508

35087

43505

758

254

508

3964

1221

83.07

Xung don loai 1

-254

508

788.71

1055.64

266.93

24

6.4

4705

67.07

20.02

Xung don loai 2

54

132

10787

126.25

18.38

Xung don loai 3

-25

504

167.05

21107

44.02

Xung khu cong nghiép

254

508

32867

49345

164.78

-84

508

166,25

20547

5022

Xung kéo dai

-152

338

28707

52545

25838

Cac gia tri bién d6 nhiéu

Xung doét bién
Céac xung khéac

Hinh 3.11. Bién d0 nhiéu va tan xuat suat hién nhicu
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3.2.2. Phan tich nhiéu

Y] ——— = )

| Control Resul

RECORMED SINGLE FROM DSO
30
25
20
] = 15
Selec fil g
E 10
() Listhox =
§ 5
xung sin & &
sung don oai 1 0
ung don loai 2
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-110

(=]
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Hinh 3.13. M4t d6 pho cong suat nhiéu xung kéo dai
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Hinh 3.15. M4t d6 pho cong suat nhiéu xung don loai 1
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Bien do mau (v)

Bien do mau (V)
. .

0 50 100 150 200 250 3%z 50

o ; - 65 7 75 80
oi gian lay mau (us
(=) zoomin 15} us | € g

0
Thoi gian lay mau (us)

FFFFFFFFF (MHz)
From - to a0

Hinh 3.16. Phan tich nhiéu xung sin

3.3. Dy kién phan b6 nhiéu

< Start >
1

M& cdng cu mo
phéng cfttool

Load data

= X

Du kién phan bo
phu hop

< Ea D

Hinh 3.17. Luu d6 phan b6 nhiéu
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0.05

0.04

0.03F

0D.02r

0.01r

Data
Estimate Equation | H

Hinh 3.18. Phan bd bién do nhiéu mac Triger 960mV

General model: Estimate Equation

f(x) = a*exp(-b*x) + al*exp(-((x-b1)/c1)"2) + a2*exp(-((x-b2)/c2)"2) +
a3*exp(-((x-b3)/c3)"2) + ad*exp(-((x-b4)/c4)"2) + a5*exp(-((x-b5)/c5)"2)

alallalalala|b|bl|b2| b3 |b4d|b5| cl c2 c3 c4 | c5
2131415

0./2./212/1]2/0./0.(12./18[2.13.1042(0.25[(0.29/0.31/05

9|5 718|4|5 |68 7 5 3 9 9

SSE: 2.559¢-005
R-square: 0.7541;
Adjusted R-square: 0.7503;

RMSE: 0.0001013
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Data
Estimate Equation

Hinh 3.19. Phéan bd bién d6 nhiéu muc Triger 5.6V
General model: Estimate Equation

f(x) = a*exp(-b*x + al*exp(-((x-b1)/c1)"2) + a2*exp(-((x-b2)/c2)"2) +
a3*exp(-((x-b3)/c3)"2) + ad*exp(-((x-b4)/c4)"2)

a | al a2 a3 | a4 b bl b2 b3 | b4 |cl| c2

0./010|000 005400094 |017|035|0.{06|0. 04
2 | 4 3 8 7 4 4 0O |55 |23

Goodness of fit:
SSE: 2.523e-006
R-square: 0.9995
Adjusted R-square: 0.9995

RMSE: 5.064e-005
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0.04 1as Data
Estimate Equation
00351 *= .

003

0.025F

0.02 F

0015

0.01

0.005F

Hinh 3.20. Phan bd bién do nhiéu muc Triger 12V
General model: Estimate Equation

f(x)=a*exp(-b*x)+al*exp(-((x-b1)/c1)"2)+a2*exp(-((x-
b2)/c2)"2)+a3*exp(-((x-b3)/c3)"2)

a al a2 a3 b [ bl | b2 b3 cl c2 C3

0.9510.04 10.027|0.015( 1 |0.1]0.65| 1.3 | 0.5 | 0.05|0.06

Goodness of fit:
SSE: 2.559e-005
R-square: 0.7541
Adjusted R-square: 0.7503
RMSE: 0.0001011

Phwong trinh phéan b6 nhiéu

f(x) =a*exp(—b*x) + iil:ai *exp(-((x - bi)/ci)™2)
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Két luan
Sau mot thoi gian thyuc hi¢n dé tai da thu duoc mot sd két qua ban dau:
- Ném r6 nguyén 1y PLC, cac dic diém cta PLC.
- Nghién ctru lam mach phdi ghép — Coupling Circuit.
- Tim hiéu cach thtrc do bang phan mém DSO.
- Xay dung mé hinh do.
- T chue thuc nghi¢m.

- Tién hanh khdo sat cac loai tin hiéu nhiu c6 trén mang tai dién mo
hinh gan hai khu cong nghi€p D6 Son va Chg Huong: loai nhi€u, bién dd va tan

s6 nhiéu. ..
- Budc dau tai tao nhiéu va phan tich trén phan mém Matlab

Trén co sé 1am vitng nguyén 1y vé nhidu trén mang tai dién moé hinh khu
cong nghiép va phan tich dir liéu trén phan mém Matlab dé tai da budc dau xay

dung duoc mo hinh phan bd nhiu méi cho mé hinh khu cong nghép.

Pé tai thu dugce sb lidu khong nhé veé céc gia tri cua nhiéu co6 thé phuc vu
cong tac nghién ctru sau nay va lam nguon tai liéu tham khdo cho sinh vién
nghanh Pién tir - Vién thong va cac nghanh khac.

Qua trinh thuc hién dé tai giup cho sinh vién lam quen v&i phuong phap

nghién ctru khoa hoc, cach thirc tim hi€u, xay dung va giai quyét van de.
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Hwéng phat trién cia dé tai

C6 thé tién hanh khao sat tin hiéu nhidu trén dudng truyén dién thé & thém

nhiéu dia diém khu cong nghiép dé c6 mo hinh chinh x4c hon.

C6 thé tién hanh khao sat tin hiéu nhidu trén dudng truyén dién thé & thém
nhiéu dia diém khu dan cu, khu ngoai 6 dé xay dung mé hinh nhiéu chung cho
mang tai dién & Viét Nam.

Trén co sé md hinh nhidu d3 x4y dung tién hanh nghién ctru cac giai phap
chéng nhiéu, khir nhidu dam bao hé théng PLC hoat dong tin cy.

Két hop voi giai quyét bai toan vé suy hao tin hiéu trén mang tai dién dé
sém trién khai PLC & Viét Nam.

Em xin chén trong cam ban lanh dao nha trudng, cic thiy cd trong bod
mon Dién tir-Vién thong trudng dai hoc Dan Lap Hai Phong va thay Tran Hitu
Trung da giap do, chi bao nhiét tinh trong thoi gian khoa hoc, thoi gian thyc

hién dé tai nghién ctru khoa hoc va do an.
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