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LOI CAM DOAN

Tén tdi la: Hoang Thu Ha
Hoc vién 16p: Cao hoc khoa 13 - Ky thuat dién tir -
Truong Pai hoc Ky thuat Céng nghiép — Pai hoc Thai Nguyén

Xin cam doan dé tai: “Nghién ctru, sit dung cong nghé PLC dé thiét ké bd diéu
khién thiét bi dién wng dung tai trwong CPN co dién va xay dung Bac Ninh”
duoc sy huéng dan cia PGS.TS. Nguyén Thanh Ha l1a céng trinh nghién cau cua
riéng toi. Tt ca so lieu, két qua néu trong luan vin 13 trung thuc, dung nhu
trong dé cuong va chua ting duoc ai cdng bd. Cac tai lisu tham khao déu cé
ngudn géc, Xuat Xt rd rang.

Thai Nguyén, ngay 20 thang 11 nam 2012

Hoc vién

Hoang Thu Ha
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LOI CAM ON

Trong sudt qua trinh hoc tap va lam luan vin t6t nghiép, toi da nhan dugc
su giup d& tan tinh cua cac thay gido, cd giao trong bo moén Pién tir vién thong -
Khoa Bién tir - Truong Pai hoc K¥ thuat Céng nghiép — Pai hoc Thai Nguyén. Toi
xin bay to6 1ong biét on dén véi cac thay gido, cd giao trong khoa va khoa Sau dai
hoc Vi sy gitip d& tan tinh nay. Toi dic biét cam on thay gido PGS.TS. Nguyén
Thanh Ha da tan tinh gitp d&, hudng din t6i trong thoi gian thuc hién dé tai nay.
T6i xin cam on sy gitp dd, dong vién cia gia dinh, ban bé, dong nghiép trong sudt
thoi gian qua.

Mic du da cb gang , song do diéu kién thoi gian va kinh nghiém thyc té cua
ban than con it, cho nén dé tai khong thé tranh khoi thiéu sot. Vi vay, toi rat mong
nhan duoc su dong gop y kién cua cac thay giéo, ¢b gido va cac ban dong nghiép.

To6i xin chan thanh cdam on!

T&c gia luan vin

Hoang Thu Ha

S6 héa bgi Trung tam Hoc liéu — Pai hoc Thai Nguyén http://www.Irc-tnu.edu.vn



MUC LUC

Noi dung Trang
Loicam doan..........o.ooiiiiiiiii i i
LOT CAM M.t e e e e e I
VUG TUC . .t e i
Danh muc céc ky hiéu va chit viét tat................coooeiiiiii viii
Danh muc ¢4 bANE DICU. ........ovveie it i
Danhmuc cdchinh VE..... ... e, Xii
LT NOT QAU ..., Xvi

Chuong 1
TONG QUAN VE CONG NGHE PLC

1.1 Lich sir phat trién coNg NGNE PLC.......ovvcveveeeieeeeeieesiesessesesssessssssesessenesnenns 1
LLLIKNAI NEMPLC. ...t re s 1
1.1.2. Mot s6 thanh tyu dat dugC €A PLC ... 5
1.1.3. Phan 10ai CONG NQNE .......ooeiee e 6
1.1.3.1. Phan logi theo muzc diéN @P........ceoevvieeieiiciee e 6
1.1.3.2. Phan 10gi theo toc dg Dit .......ovveveeierieieeieieeeee e 7
1.1.3.3. Phan loai theo pNam Vi.........ccccooveiiiiieii e 7
1.1.3.4. Phan logi theo phirong thitc @iéU Ché..........cvvevvvvceeeeeesesresreniennene, 8

1.2. Nguyén 1y co ban va so d6 khéi cua hé théng truyén thong tin trén duong cap

GIEN TUC .ottt e e re e e ebe e e ree s 9
1.2.1. Nguyén 1y co ban cta e thONG ......c.oveeveeveeeieieeeeeeeeesee e 9
1.2.2. S0 @0 Khbi ctia NE thANG. ..o, 10

1.2.2.1. Khai cach ly (Power Line ISOIation) .........c.ccoevvvereereseernsensinnnns 10
1.2.2.2. Khoi diéu ché tin hiéu (Signal Modulation)...........ccccceeeververennne 11
1.2.2.3 . Khuéch dai ciia bé phat va bé thu (Signal Amplification) ........... 11
1.2.2.4. Khai gidi diéu ché tin hiéu (Signal Demodulation) ........................ 11

S6 héa bgi Trung tam Hoc liéu — Pai hoc Thai Nguyén http://www.Irc-tnu.edu.vn



1.3. Céc giao thuc truyén théng qua dudng day dién IuC .....c.veveeeveeeiecene 11
00 01 1 SRR 12
1.3.2.L0ONWOTK ...ttt bbb e nne s 13
1.3.3. CEBUS ..ottt 14
1.3.4, HOMEPIUG. ..ottt 16

1.4. M6t 56 tng dung thire tieN €A PLC .....voveeeeeeeeeeeeeesee s 17
1.4.1. Ung dung trong cac hé théng quan 1y, giam sat luéi dién va cong to. ... 18
1.4.2. Truyén thong duong dai t0c d0 CAO ......cvevvveevceereieeese e, 18
1.4.3. Mang truy cap Internet st dung cong nghé PLC ........cccocovvivviniinninnn 19
1.4.4. Ung dung trong gia dinh — Intelligent NOME...........cccocvvevrrrereesrcereennen, 19

1.5, KEL TUAN CAUONG .....ovoveeeeceese ettt neas 20

Chuong 2

MOT SO KY THUAT TRIEN KHAI TREN HE THONG PLC

2.1. Bac tinh kénh truyén duong cap GieN ........co.eveveeeeeeeseseeeeeseeseeeee s 24
2.1.1. Sy gidi han bang thONG .........ccceiiiiiiiieiieee e 25
2.1.2. Nhiéu trén duong cap dieN .......ccccevevererieieeeee e, 26

2.1.2.1. NRiU tAN SO SOHZ. ... 27
2.1.2.2. NRiéu Xung ot DIEN. ........ccooveeveeereeeeeeeeeeeeee e 27
2.1.2.3. NRiéU XUNG tUAN NOAN........cooevveereereeeieeee e 27
2.1.2.4. NNiSU XUNG KEO Al ..o 28
2.1.2.5. Nhiéu chu Ky khong @oNG DG .....ceeeeveeveveeeeeeeeeeeeeeeee e 29
2.1.2.6. NNIGU SONG FAGI0 «....o.vecveverceeseeee e 29
2.1.2.7. NRIGU NEN......cvorveeseeseeeeseeee e esneanenes 29
2.1.3. Tro khang duong truyén va sy phdi hop tro khang......................... 29
2.1.4. Suy hao trén TG di€N ........oooviiiiiiii e 30
2.1.5. Hién troNg SONQ AUNG.......ociveiieiieiieiie et se et sre et ae e 31

S6 héa bgi Trung tam Hoc liéu — Pai hoc Thai Nguyén http://www.Irc-tnu.edu.vn



Vi

2.1.6 Su phét xa song dién tir va kha nang gay nhiGU........c.cccevvveveeeviecennnnns 32
2.2. Ghép ndi v6i Tudi dien — X 1Y tIN NIBU ...v.veeecececeeeee e 33
2.2.1. Mach ghép tin NiGU........ccovv i 33
2.2.1.1. Mach ghép dung KhAng C..........ccoveieiiiieieic e 34
2.2.1.2 Mach ghép két hop cam khang va dung khang L-C........ccccccvveveneee. 36
2.2.1.3. Mach phoi ghép R-L-C PhizC tap .......ccveveeeeeeeseeeeseeeeeeeeeeee e 37
2.2.2. CAC DO 10C tONE T ..ecvveiiecie ettt 37
2.2.2.1. MACh LoC RC ....oviiiiie ettt 37
2.2.2.2. MACh LoC LC ...t 38
2.2.2.3 Cac mach loc bac Cao KNAC ........cccvvvviiiiiiie e 39
2.3. Cac phuong thirC M NOA.........ccooviiiiiiiee s 40
2.3 L ME XOGN ..ot enes sttt an sttt eneeas 40
2.3.2. ME Reed — SOIOMON ..o 44
2.4. Cac phuong thirc diéu Ché tin NIBU........coeveeveeveeereeeeeeeeeeee s 48
2.4.1 Téng quan vé ky thudr diéu ché trong vién thong............cceeeeeeeeeeenennen. 48
2.4.2 Diéu ché dang khoa dich bién dg ASK. ........cccveveeevereeeeseeeerseerenins 50
2.4.3 Piéu ché dang Khod dich tan 6 FSK. .....c.vvieuveiieeieeeeseeee e 51
2.4.4 Piéu ché dang khoa djich pha PSK va khoa dich pha vi phan DPSK.....52
2.4.5 Cé&c dang diéu ché sir dung trong vién théng dién lc. ........coovveveeveene, 53
2.45.1 Sirdung diéu ché d@é giam XUuyen NNIAU. ...........c.cccevveveveesrnienesrersnees 53
2.45.2 Sir dung diéu ché dé tang téc dg truyén di iU, ........oeevevveevenrnvnenn, 55
2.5, KF tNUAL TrAT PRO......oevecvececeeceece et 56
2.5.1. Trai Pho dAY trrC tIP ...vuveevececeeeeeseeese et 57
2.5.1.1. Traiphd day tric tiép Kiéu BPSK ........ccoovvevevveeeeeeceseeeens s 57
2.5.1.2.Trdi pho day tryc tiép Kieu QPSK .........ccvveeieeeieeeersreieeeseeisnenenens 61
2.5.2. Trai ph6 nhay tan FH-SS (Frequence Hopping Spread Spectrum) ........ 63
2.6. CONG NONE OFDM ....coiiiiiiiiiieie e 64

S6 héa bgi Trung tam Hoc liéu — Pai hoc Thai Nguyén http://www.Irc-tnu.edu.vn



Vil

2.6.1. Nguy@n tic co ban clia OFDM..........ccooiuimeeeeeeeeeeeseesesseeesesessssenes 65

2.6.2. TINN TrUC QA0 ...vvevieie e 66

2.6.3 HE thONG OFDM ...ttt 68

2.6.4 Chdng nhiéu lién ky hiéu (1SI) bang cach su dung khoang bao vé ........ 70
2.7 KEL TUAN CIEONIE ...ttt 71
Chuong 3

UNG DUNG CONG NGHE PLC
THIET KE BQ PIEU KHIEN THIET BI PIEN

3.1 GHOT tNIBU. ..ottt 72
T8t I I 1o TS G 4 o1 RO UPRUPRPRP 72
3.1.2 Co SG N2 TANG CUA tIHONG ..vovoevereceeeeeeeeseeeees e ses st teneeas 72
3.1.3 Thyc trang hé thong dién ctia nha trrdNG. ....c.evveeeeeeeeeeeeeseeeesee s 73

3.1.3.1 .CAC thIGt D dIEN: ..o 73
3.1.3.2. Nhitng bdt cdp cua hé thong dién hign NaY:........cccccveeeeeveeveeeeeee, 74
3.1.4. CAC YBU CAU trong thit KE.........ovveveeverereeeeeeeeee e 75

3.2 Modem truyen thong Philip TDABOSL .........coeveeveeeerieeeeeseeesesessessessesessesnennes 76
3.2.1. Modem truyén thong trén duong day dieN..........cccoveevevereeeveveresreneneens 76
3.2.2. Modem truyén thong Philip TDAS05L ..........cceveveerereireeeeseesseesessensennanes 77
3.2.3. Két n6i modem Philips TDABOSLA .......c.vvvveevieeeireieeseeresseseensseressenenes 81

3.3. B3 Vi @i6U KNIEN PICLBFBTT ....veveeeeeeeeeeeeeeeeeeeeeeeeeeen et en e, 82
3.3.1 Gigi thidu V& vi didu Khién PICIBF877 ....cocvoveeeveiveieeeeeeseeeeesveneneae 82
3.3.2 MACh GHEU KNIBN ..ottt ettt n et en e 85
3.3.3 Gia0 tiép A1EU KNIEN ... 87
3.3.4 LAP NN PICLOFT7 ..o 88

3. 4. MaCh NP PICLBFBTT ...t 90

R TSI Te e 1 117211 1 FOO PO 91
3.5.1 KNGI CAP NQUON ...t 91
3.5.2. MACN QN8P ..o e 91

S6 héa bgi Trung tam Hoc liéu — Pai hoc Thai Nguyén http://www.Irc-tnu.edu.vn



viii

3.5.3. MACN QC .eiiiiciiiece e e 92
3.5.4. MaCh GONG DO....vvvveiieeeieeeeeee ettt 93
3.5.5. TONG NOP MACH ..o 93
3.5.6. Bang mach in (PCB — Printed circuir broad) ..........cccceevvveevveiiiciieeinnns 95
3.5.7 Nguyén ly hoat dong cta hé thANg..........c.oeeveeveeeeieeseeeeeeee s 97
3.6 . CAC K&t QUA thU QUOCT ...t 99
3.7 . KL IUAN CAUONE ...ttt 100
KEE1UAN VA KIEN NON. ..o 101
Tai liEu tham KNA0..........oii e 103
PU UG L. 105
PO UG 2. 111

S6 héa bgi Trung tam Hoc liéu — Pai hoc Thai Nguyén http://www.Irc-tnu.edu.vn



DANH MUC CAC KY HIEU,

CHU VIET TAT

Ky x X :

i Tieng Anh Tieng Viét

hi¢u
ASIC Application Specific Intergrate Circuit | Mach tich hop &ng dung dac biét
AM Amplitude Modulation Diéu bién
AMR Automated Meter Reading Tu dong doc cong to
AMM | Automated Meter Management Ty dong quan 1y cong to
ASK Amplitude Shift Keying Khéa dich bién
BER Bit Error Rate Ti 18 16i bit
BPSK | Binary Phase Shift Keying Khéa dich pha nhi phan
BSC Base Station Control Diéu khién tram goc
BSK Binary Shift Keying Khoa dich pha co hai
BTS Base Transceiver Station Tram thu phét goc
CDMA | Code Divission Multiplex Access Da truy nhap phén chia theo ma
CEPT | Conference of European Posts and Hoi nghi vé quan 1y buu chinh vién

Telecommunication Administrations | thdng Chau Au

CIS Customer Information Service Dich vu théng tin khach hang
DCU Data Concentration Unit Pon vi tap trung dix liéu
DM Delta Modulation Piéu tan
DS Direct Sequence Chudi tryc tiep
DSSS | Direct Sequence Spread Spectrum Trai pho day tryc tiép
DPSK | Differential Phase Shift Keying Khoa dich pha vi phan
EPRI Electrical Power research Institution Vién nghién ctru dién nang
FFH Fast Frequency Hopping Nhay tan nhanh.
FH Frequency Hopping Nhay tan
FHSS | Frequency Hopping Spread Spectrum | Trai pho nhay tan
FM Frequency Modulation Diéu tan
FSK Frequency Shift Keying Khda dich tan
FDM | Frequency Division Multiplexing Pa truy nhap theo tan s6
FPGA | Field Programmable Gate Array Pham vi c6 thé 1ap trinh cong mang
GSM Global System for Mobile Dién thoai di dong toan cau
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communication

HCS Host Center Station Tram may chu trung tm

HLR Home Local Register Thanh ghi dinh vi thuong tru

HPR High Power Radio Kénh vo tuyén cong suat cao

IMEI International Mobile Equipment Nhan dang thiét bi di dong quoc té
Identifier

IMSI International Mobile Subscriber Nhan dang thué bao di dong quoc
Identifier té

ISDN | Intergrated Service Digital Network | Mang s6 t6 hop dich vu

ISI Inter Symbol Interference Nhiéu ISI

LAN Local Area Network Mang khu vuc

LPR Low Power Radio Kénh vo tuyén cong suat thap

MIU Pon vi giao tiép dong ho Pon vi giao tiép dong ho .

MS Mobile Station May di dong

MSC Mobile Switching Center Trung tdm chuyén mach di dong

OFDM | Orthogonal Frequency Division Piéu ché da song mang
Multiplexing

PC Personal Computer May tinh c& nhan

PCM Pulse Code Modulation Piéu ché xung ma

PIN Personal Identification Number S6 nhan dang ca nhan

PLC Power Line Communication Truyén thong trén duong cap dién

PLL Phase Locked Loop Vong khoa pha

PLM Power Line Modem Modem dién luc

PRBS | Pseudo Random Binary Sequence Chudi nhi phan gia ngau nhién

PSK Phase Shift Keying Khéa dich pha

PSTN Public Switching Telephone Mang chuyén mach dién thoai cong
Netwwork cong

QAM | Quadrature Amplitude Modulation Diéu ché bién cau phuong

Q-PSK | Quadrature Phase Shift Keying Khoé dich pha cau phuong

RF Radio Frequency Tan sb vo tuyén

RMR Remote Meter reading Doc cong to tir xa

RTU Remote Tranceiver Unit Thiét bi phét tir xa mot chiéu
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