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XAY DUNG GIAQ THUC TRUYEN NHAN DAM BAO DUA TREN
GOI TIN PHAN HOI (NG DUNG TRONG HE THONG BAN DIEN
TRA TRUOC TRONG TRUYEN THONG TREN LUOI DIEN

BUILDING RELIABLE PROTOCAL BASED ON RESPONE PACKET

IN PREPAID ELECTRICITY SYSTEM USING POWER LINE COMMUNICATION

TOMTAT

MGi truong truyén thng trén lugi dién (Power line communication) [a mdi truong truyén
dan tbn tai rt nhigu ngudn nhiéu. Nhitng tng dung doi hoi viéc truyén tin cay cn c6 giao thikc
bao vé gdi tin truyén chéc chan dé dam bao géi tin duoc t6i ngudi nhan. Bai bo ndy trinh bay
giao thiic truyén tin c6 phan hdi dé xac minh viéc truyén tin thanh cong tng dung trong viée
xdy dung hé thdng ban dién tra truc. Nhdm téc gia dung giao thirc truyén tin cay nay va xay
dung phan mém nap tién dién tr trude trén website va smartphone, Ip dét hoan thanh b &
Iy di¥ liéu tap trung DCU (Data Concentrator Unit) va bo diéu khién dong cat SCU (Switch
Control Unit) dé xay dung hé thdng ban dién tra trude. K&t qua thuc nghiém chi ra b DCU da
thuc hién két ndi va Iy dir liéu tir Server qua dich vu GPRS va diéu khién qué trinh déng/cat tir
xa b SCU qua dudng truyén PLC v6i i 1€ truyén dan thanh cong t6i 93%. Giai phap d& xuét hop
I v6i chi phi trién khai hé thong la thap nhét, phi hop véi digu kién thyc té tai digu kién Viét
Nam so v6i céc hé thding dang duoc trién khai sir dung cOng to thé tré trudc.

Tir khda: Cong to dién tir; Mua dién tra trudc; Truyén thong tin trén lwéi dién PLC; Giao thic
truyén dan tin cy, nhiéu xung; Bo xir Iy i liéu tap trung DCU.

ABSTRACT

Power line communication is harsh and noisy transmission medium which significantly
deteriorate the transmission performance. The applications requiring reliable transmission
needs to give a protected data protocol across impulsive noise to ensure packet transferred to
receiver. The paper proposed a reliable protocol based on response packet in prepaid electricity
system. The author uses proposed protocol to construct softwares on website and smartphone.
The authors have completed the installation of the Data Concentrator Unit (DCU) and the
Switch Control Unit. Experimental results show that the DCU connects and gets data from the
server via GPRS service, sends and control remotely turning on/off process of the Switch
Control Unit via PLC with the successful transmission rate up to 93%. The proposed solution is
feasible with very low cost and suitable for Vietnam condition compared to system using
prepaid electricity metter.

Keywords: Prepaid electricity system; Smart meter; Power Line Communication - PLC;
reliable Transmission protocal; Impulse noise; Data Concentrator Unit - DCU.
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1.DAT VAN BE

Moi trong truyén trén lwéi dién (Power Line
Communication) bi &nh huéng rat nhiéu cla
nhiéu xung [1-2]. Diéu nay lam anh hudng I6n
t6i nang suét truyén dan. Nhiéu loai méa stra 16i
nhw ma Reed Solomon, Turbo dwgc dung dé stra
cac 16i nay trong truyén théng tin. Tuy nhién,
thach thic clia nhitng hé thdng PLC la nhitng
phuong phap stra 16i cling khéng dam bao duoc
mot qua trinh truyén di liéu tin cay béi vi nhitng
ma nay khdng dua ra dugc sy bdo vé dir liéu qua
mot méi truong nhiéu kha 1on [3]. D& dam béo
viéc nhan gai tin trén duwong truyén ma nhirng
(*rng dung doi héi dd tin cay cao trong qua trinh
truyén. Nhiéu bai bao da dé xuat nhiéu giai phap
dwa ra nhdm dam bao viéc truyén nhan thanh
cdng. Vi du nhu, giai phap dua ra bang cach gt
s6 lvong 16n nhitng g6i tin gibng nhau [4]. Boi
viéc gtvi tran ngap nhitng goi tin gibng nhau, géi
tin glri bi mat nay cé thé duoc thay thé bai goi
tin gti lap lai khac [4]. Théng thuong, lvong goi
tin 1dp lai nay dwoc guri véi s6 lvgng ¢d dinh 10
goi tin di téi bén thu [4]. Khi glti xong m6t trong
10 gai tin twong tw nay, bd phéat sé tri hodn mét
khoang thoi gian c6 dinh du dé bd thu xt ly gt
tin dang téi tredec khi nhan goéi tin ké ti€p. Voi
giao thirc truyén nhan nay, bd thu c6 thé nhan
Iap lai cung moét n6i dung t6i 10 1an, khi d6 bén
thu sé loai bd cac géi tin trang lap. Ky thuat
truyén nay khong chic chan viéc truyén nhan
thanh céng, khdng dam bao kiém soat duoc I6i
goi tin truyén xay ra. Hon nita v6i thoi gian cho
doi xt ly goi tin dén cd dinh sé khdng hiéu qua
khi c&c goéi tin co6 thé bi tic nghén hodc tdi som
hon dv tinh ban dau. Mét giai phap khac dé xuat
gan day bédi dva ra giao thic “yéu cau - gui”
nham dam bao rang khi gti di, néu bén thu nhan
dwoc goi tin yéu cau sé glri phan hoi lai dir liéu tir
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do xac minh qua trinh truyén thanh céng [5]. Tuy nhién, voi
giao thirc dé xudt nay goi tin néu gti di bi sai hodc doi mot
khoang thoi gian khong nhan géi tin phan hoéi, quéa trinh
truyén sé dwoc thiét lap lai véi mot géi tin méi. O dé, div
liéu sé dugc cap nhat lai, theo tinh trang hoat dong clia hé
théng va bd qua géi tin bi mat trwéc. Biéu nay khéng phu
hop trong tng dung doi hoi dd tin cay cao, khi mbi goi tin
mang mot théng tin nhat dinh can phai thyc hién viéc
truyén lai g6i tin mat nay trong cac rng dung can xac thuc
thong tin va luu trir dii liéu gti. Trong bai bao nay, nhém
tac gia dua ra giai phap khac bang cach st dung gdi tin
phan hdi ACK tlr client dé dam bao qua trinh truyén nhan
dién ra tin cdy, néu gai tin bi mét, hé théng sé thuc hién
viéc gUi lai d€ gl téi bén thu tat ca goi tin phat. Thoi gian
cho doi xt ly gdi tin ké tiép co thé linh ddong hon bédi biét
chéc chén khi ndo géi tin dén hodc bi tdc nghén béi su
phan hoi vé clia tin hiéu goéi tin phan hoi ACK. Béi dung
giao thirc phan hoi ACK, tinh trang g6i tin gi di sé biét c6
toi dich hay khéng va tranh viéc giri 13p lai nhiéu 1an gay téc
nghén khong can thiét trén dwong truyén thong tin.

Bai bao nay trinh bay y twéng xay dwng giao thirc truyén
tin cay dé phuc vu qua trinh truyén dir liéu dam béao trong
hé théng ban dién tra truéc hoan toan méi, bang cach van
dung co s6 ha tang hién tai, khai thac tinh nang doc chi s6
dién tir xa cla céng to dién tlr dang st dung & cac cong ty
dién luc va xay dung thém chirc ndng dong cat tir xa. Bang
cach truyén dan théng tin trén duong day dién co san,
nhém tac gia da xay dwng phan mém nap tién dién tra
trwdc trén website va smartphone, 1p dit hoan thanh bd
X ly di¥ liéu tap trung DCU (Data Concentrator Unit) va bo
diéu khién déng cat SCU (Switch Control Unit), két qua thuc
nghiém bd DCU da thuc hién két ndi nhan I1énh diéu khién
dong/cét dién tir Server qua dich vu GPRS giao thirc HTTP
va diéu khién dong/cat déi véi bd SCU qua dudng truyén
PLC giao ti€p UART.

Bi€u gia ban dién sinh hoat hinh thirc tra treéc da duoc
Chinh phtd ban hanh tir nam 2011 [6], tuy nhién d& hon 06
nam ké tir khi ban hanh, dén nay chwa khach hang nao cla
nganh dién dwoc mua dién véi hinh thirc tra tredce. Tai cac
nwéc phat trién, viéc thanh toan chi phi nang lwgng tra
tredc da duoc trién khai. Ngudi st dung dé dang mua céc
thé tai cac clra hang va nap cac ma s6 trén thé vao cdng to
doc thé ho#c nhén tin dé thanh toan tién dién va gas. Hé
thong ban dién tra trudc tai cac nwdc phat trién hién nay
dang str dung cong to thé tra trudc [7], chi phi dau tu cong
to thé tra trvéc va ha tang twong thich la thach thic I6n voi
nganh dién Viét Nam. Viéc thuc hién giai phap cla bai bao
nay, van dung céac cong to dién tt cé tinh nang doc chi s6
dién tir xa dang duoc st dung, chi s6 dién nang tra truéc
duwoc nap va lwvu tap trung trén may cha Server cla cac
cong ty dién lyc, thwe hién ngirng cdp dién bang diéu khién
t xa bdi mot giao thirc truyén cé phan hoéi vé gilp qua
trinh truyén duoc tin cdy va t6i vu hé théng khi hét chi s6
dién tra trwéc. Gidi phap dua ra hoan toan kha thi véi chi
phi trién khai hé thong rat thip va dé cling chinh 1a wu
diém cua giai phap.

2. THIET KE HE THONG

Hé théng ban dién trd trwéc gdbm may chl chiia co s&
di liéu vé thdng tin khach hang va chi s6 dién da tra truéc,
cac phan cting thuc hién digu khién dong cat dién nhu hinh
1. Hoat dong clia hé théng nhu sau: Khach hang s dung
dién mua thé bién tra trwéc (dang thé cao), nhap ma sb
khach hang va day s6 bi mat trén thé vao chuong trinh trén
website hoac (ng dung trén smartphone. May chu sé ghi
nhan ma khéch hang, s6 tién mua dién tra trwéc va tinh ra
chi so dién tra trwdc. Chrong trinh sé thuc hién diéu khién
cat dién ddi voi ma khach hang khi chi s6 dién st dung
bang chi sd dién tra trudc.

GPRS//,

DCU Sscu

3 A

SCuU
PLC PLC PLC
y ~220V

Hinh 1. So d6 nguyén Iy hoat dong hé thng
2.1.Cosd ditliéu

Hién nay, cac cong ty dién lyc dang st dung cong to
dién t duoc tich hop thém modem PLC dé doc chi s6 dién
tlr xa. Chi s6 dién lién tuc duoc cap nhat trén co s¢ dir liéu,
tuy thudc vao thoi gian thiét 1ap ma cong to truyén chi sé
dién vé co s& dir liéu. Hinh 2 la di¥ liéu vé chi sb dién dwoc
thu thap tir cong to dién tt v6i chu ky gli la 60 phat.

Ma Biéu | Biéu | Bifu | Biéu | Giao | Nhan

DDO | Téng | 1 2 3 |kwh| kwn | N8I | GO

156459 1836 1055 333 448 15 395| 08/12/2016| 00:00
156459 1844| 1055 333 456 15 396.5|08/12/2016| 01:00|
156459 1852 1055 333 464 15 398.5(08/12/2016| 02:00
156459 1860( 1055 333 472 15 400| 08/12/2016| 03:00
156459 1868| 1055 333 480 15| 401.5(08/12/2016 04:00|
156459 1876| 1063 333 480 15 403| 08/12/2016| 05:00|
156459 1884 1071 333 480 15 405| 08/12/2016 06:00|
156459| 1892.5| 1079.5 333 480 15| 406.5|08/12/2016| 07:00|
Hinh 2. Dit liéu chi s6 dién gui tir cong to
Trong d6, md DDO: ma diém do dugc gan cho mdi cong
to va khach hang. Biéu 1, Biéu 2, Biéu 3: twong ng véi thoi
gian st dung trong ngay (binh thurdng, cao diém, thip
diém), bi€u nay ap dung cho cac khach hang mua dién
theo thoi gian. Chrong trinh nay chi quan tam biéu téng.
Tan dung tinh nang doc chi s6 dién tir xa clia cdng to
dién t& va co s& dir liéu Oracle hién c6 tai cac cong ty dién
lvc. Hé thdng ban dién tra trwéc can tao thém bang lvu dir
liéu chiva théng tin khach hang, méa diém do va chi s6 dién
trd trudc. Chrong trinh ty ti€n hanh so sanh chi s6 dién
dugc cap nhat vé va chi s6 dién tra trudc dé thuc hién diéu
khién ddng cét dién. Tac gia da tao website va (rng dung
trén smart phone dé thuc hién néi dung nay.
2.2.Bo xt ly dii liéu tap trung (DCU)
Véi chirc nang két ndi internet lay va cap nhat di liéu
I&én may chl Server dong thoi gli nhan dit liéu trén duong

S8 44.2018 e Tap chi KHOAHOC & CONG NGHE | 27



CONG NGHE

day tai dién, do dé, mét bé DCU (hinh 3) can c6 mot
module SIM dé két ndi internet, mot module PLC dé truyén
tin hiéu qua duwong day tai dién, mot ARDUINO c6 t6i thiéu
2 cbng Serial d€ giao ti€p vai 2 module trén.
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Hinh 3. So dd nguyén Iy b DCU
2.3. Bo diéu khién dong cét (SCU)

Vi chirc ndng truyén nhan di liéu trén dudng day tai
dién, thrc hién dong cét dién, do do, bd SCU diéu khién
dong cat gdm module PLC, ARDUINO c6 1 cdng Serial va 1
RELAY nhu trong hinh 4.
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Hinh 4. B0 Biéu khién déng cét (SCU)
2.4, Cau trac khung truyén

Khung truyén dit liéu cé cdu trdc gém bdn truong, trudng
byte Start, truong dia chi, truong dit liéu va trvong Stop:

Address
byte

Data
byte

Start
byte

Stop
byte

Hinh 5. Cau triic frame truyén di liéu

Mot g6i truyén gém cé 16 byte. Binh dang frame nhuw
hinh 5. Byte dau tién la byte bat dau chi ra sy bat dau cla
di¥ liéu gri. Cac client bat dau nhan dir liéu sau khi nhan
biét dugc byte bat dau nay. Chit S trong bang ma ASCII
duoc chon nhu 1a byte bat dau. Ky tw nay sé khdng xay ra
trong cac byte khac clia goi tin. Vi vay, client sé nhan duoc
byte nay khac véi cac byte dir liéu khéc va phan biét duoc
bat dau di liéu. Mot cach tuong tu byte stop dung ky tv E
trong bang ma ASCII dé két thic gai tin. Byte dia chi gom
13 byte dinh danh khach hang ma EVN hién dang st dung
dé nhan dang khach hang. Byte dia chi nay tuy theo nha
cung cép co thé giam xudng phu thudc vao theo quy mo
cla vling cung cdp dich vu. Treong data gom mot byte dé
diéu khién déng cét thiét bi.

Khi dit liéu xudt hién trén cong Serial, gap Start byte
chuong trinh sé& bat dau nhan di liéu cho dén khi gap Stop
byte.
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2.5. Giao thirc truyén nhan dam bao dwa trén phan hoi

Giao thirc truyén nhan ddm bao st dung phan hoi la
mot giao thirc nham thdng bao xac minh la da nhan duoc
goi tin gtvi. Khi dir liéu duoc truyén gitta hai hé thong thi
bén nhan co6 thé chirng thuc da nhan di liéu. Cac tin bao
nhan duogc dung dé bao tin cho nhitng mang khéng dang
tin cay & dé di liéu truy@n nhan c6 kha ning gay ra 16i rat
I6n ma nguy&n nhan chi yéu l1a nhiéu tac déng Ién duong
truyén lwéi dién.

Master Slave
Thoi Data
gian Nhan kiém
phan tra
hoi Sai dit lieu
Dataa
Nhéan kiém
tra
Sai di¥ liéu
data B Nhan kiem
tra
K&t bang dit
thuc ACK ||eU

Hinh 6. Qua trinh truyén nhan di liéu qua PLC

Sau khi thuyc hién gtvi, bén glri sé cho mot khoang thoi
gian dé nhan phan hoi. Néu khdng c6 théng tin phan hoi sé
thuwc hién lai viéc gli. Khi nhan di liéu, bén nhan sé kiém
tra néu dang di¥ liéu can nhan sé thuc hién gli thong tin
phan hoi ACK, néu khong sé khong thuc hién. Qua trinh g
chi két thac khi bén gtii nhan lai dwoc thdng tin phan hoi
(hinh 6).

Khi master gtvi di¥ liéu dén slave néu slave nhan duogc div
liéu thi sé phan hoi lai tinh hiéu ACK. Khi master nhan dwoc
tin hiéu ACK tlr slave gti t&i, master sé ti€n hanh gti dit liéu
ti€p theo.

Qua trinh glri nhan ¢ thé xay ra cac 16i thuong gap nhu
ACK bi sai hodc ACK bi that lac. Khi master nhan dugc tin
hiéu ACK tra vé tir slave, master ti€n hanh lay tin hiéu ACK
d6 so sanh vai tin hiéu ACK duoc quy dinh. Néu tin hiéu
ACK tra vé khac v6i tin hiéu ACK quy dinh, ACK bi sai. Khi d6
master s€ gi lai dit liéu mot Ian nira, di¥ liéu sé tiép tuc gui
lai khi ACK ti€p tuc gap |6i.

Trong trvong hop ACK bi that lac, master gti di¥ liéu di,
master sé ding mot khoang thoi gian dé cho slave g tin
hiéu ACK. Néu sau khoang thoi gian quy dinh ma master
van chuwa nhan dwoc ACK, master sé tién hanh gt lai di liéu
mot 1an niva, dir liéu sé ti€p tuc g lai khi tiép tuc gap 16i.

Bang 1 la vu diém va nhwoc diém khi dung ACK va
khong dung ACK.
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Bang 1. Uu diém va nhirgc diém khi ding ACK vakhdng diing ACK

béc Dung phan hdi ACK Khdng ding ACK
diém
- Kiém soat duoc quatrinh truyénnhéan |- Giam hiéu sudt kénh
Uu  |tincay. truyén khi gt khong thanh
diém |- Dam bao truyén dugc - nhanduoc. | ¢ONg
- D& dang khéc phuc sira 6i khi g tin | ~ Thiét bi duoc lap trinh don
nhan sai gian
- Céc tin bao nhan 1am gidm nang sudt | - Khdng kiém soét duroc qua
Nhuoe | thi hanh trén kénh truyén. Néu moi di | trinh truyén nhén
mot nira bang thong kénh truyén duroc nhan duoc khi thiét lap
dunAg chf\Jwecxz?cthucthong tm nhi_an. - Kho phat hign va khic
- Lap trinh phirc tap hon khi khong| phye duoc16i
diing ACK o
3.KET QUA

3.1. Lap dat phan ciing

Hinh 7 (a) 1a cu trdc phan citng bd DCU sé dugc 1ap dat
tai cac tram bién ap ha thé, truyén théng tin diéu khién céc
khach hang dau ndi vao tram bién ap ha thé trong ban kinh
dwdi 1000m. Tiéu chuén thiét ké lwdi dién cta nganh dién
la do sut 4p khong qué 5%, do dé ban kinh cap dién luéi
dién ha thé thudng khéng qua 800m. Hién tai nganh dién
dang thuc hién cdy thém tram rat ngén ban kinh cép dién
dé giam tén that dién nang, ban kinh cap dién hién nay da
sO chi tlr 500-600m. Mat khéac, hé thdng nay dua vao tinh
nang doc chi sé dién tir xa clia cong to dién & PLC hién c6,
do d6, néu ban kinh qua xa trén 1000m tir tram ha thé thi ty
I& truyén chi s6 dién thanh cong cling rat thap. Vi vay that
can thiét khi tim giai phap déi voi khach hang khong nén
gua xa hon ban kinh 2000m.

(a) (b)

Hinh 7. (a) B DCU theo st d0 nguyén Iy trén(b)B6 SCU theo so dd nguyén Iy

Hinh 7(b) trinh bay bd SCU sé duoc |ap dat trén tru dién,
trong hop dau day nhanh ré vao nha khach hang, sé thuc
hién dong cét dién trwdc khi vao cong to.
3.2.Phan mém

Khach hang vao trang web clia cac cong ty dién luc
hodc tai tng dung clia cac cong ty dién lyc trén CH play
(dién thoai android) hodc App store (dién thoai Iphone)
chon muc mua dién tra trwdc. Nhdp ma khach hang va ma
sO bi méat trén thé cao nhuv hinh 8.

Chuong trinh phan mém sé thuc hién kiém tra sy phu
hgp cac thdng tin ma khach hang nhap, trwong hop phat
hién sai s& ra thong bao canh bao dé nghi khach hang kiém

tra va nhap lai. Néu méa khach hang phu hgp va khach hang
c6 dang ky mua dién tra trwéc, chwong trinh sé gidi ma thé
mua dién dé tim ra so tién, tinh toan ra kwh da mua va
thong tin ra cho khach hang kiém tra (hinh 9).

| iix]
NAP TIEN DIEN
P PC KIEN GIAN
Cty Bién Lye Kién GEREERZE
BNTT 7/2016 WG e abe200
in béo dén Khdch hang Nguyd  Goi Dién b
dodidbabiedchies -
Tra Ciu
A
BNTT 1/2016 Map Tién - , .
Kin béo dén Khach hang Nguyé qwertyuiop
o mgn e - asdfgh j kI
@ (b)

Hinh 8. (a) Giao dién tng guan (b) giao dién nap tién trén smartphone

M3 KH

Théng Bdo
Quy khach d& nap tién mua dién thanh
cong véi cac thong tin:
Ma KH: PB13010023337
TénKH:Dang BicLdm || souen
S6 tién: 200000 dong
S8 kwh: 84.92kWh
Tran trong cam on quy khach!

Dang Birc Lam

DAXEM

@ (b)

Hinh 9. Thdng béo nap tién thanh cong qua (a) smartphone (b) giao dién web
3.3. Hiéu suat truyén nhan di liéu

Pé kiém tra hoat dong clia chwong trinh mét cach don
gian, nhom tac gid da dwng Server chay trén may chu
Firebase clia Google v6i giao dién web, B& SCU diéu khién
dong cat dwoc gan modt ma khach hang, trang web cho
phép nhap mé khach hang va yéu cau diéu khién dong
cat, mdi thao tac trén trang web di liéu s& duoc luvu trip
trén co s& di liéu cla Server twong tv nhuv lac chuwong

trinh hoat déng.

EVNSPC - PC KIEN GIANG
DIEU KHIEN DONG CAT DIEN

Bong ®cat GOl
PB13010005678 - Béng

Hinh 10. Giao dién trang web thic nghiém

V6i yéu cau doéng dién khach hang c6 ma
PB13010005678 nhuw hinh 10, bd DCU dé két ndi vao Server
nhan di liéu PB130100056781 (dta = address + data,~trong
d6 address: PB13010005678 va data: 1), sau d6 gl chudi nay
dén bo dong cat thiét bi (b6 SCU da duoc gan addrgss lama
khach hang twong (ng sé nhan) va nhan vé lai chudi tvong
ing tlr néu bd dong cat thiét bi thire hién thanh céng 1énh.

B6 SCU da chuyén tir trang thai cat sang trang thai
dong. Thuc nghiém véi trang thai cat ciing dugc két qua
trong tw, b SCU da chuyén tlr trang thai dong sang trang
thai cat. Nhu vay, khi hé théng ban dién tra truvéc van hanh,
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Server gti danh sach cac khach hang da hét chi s6 dién tra
trudc dé cat dién thi bo DCU sé& tv két ndi va nhan lénh,
diéu khién bo SCU cét dién nhu thyc nghiém trén.

Kh&o sat hiéu sudt truyén nhan dir liéu gitta DCU va SCU
qua duong truyén PLC dwoc thuc hién nhu sau:

o DCU s& gtri mot géi tin cho SCU, SCU s& kiém tra va so
sanh voi mau tin da dinh sén, néu gai tin dang s& gt goi
tin lai cho DCU, néu goi tin sai sé khéng lam gi ca va qua
trinh truyén nhan dé xem nhu gai tin bi sai & SCU.

¢ DCU khi nhan lai g6i tin di¥ liéu tir SCU s& ki€ém tra so
sanh véi go6i tin dad gi. Néu gdi tin di liéu la dang thi ca
qua trinh truyén nhan da thanh céng, néu géi tin bi sai thi
qua trinh truyén nhan dé xem nhuw gai tin bi sai DCU.

Mbi 1an thir bd DCU sé& giti 100 goi tin, khoang céach
truyén la 100m trén dwong day dién xoay chiéu 1 pha 220V,
két qua 10 lan thtr dwgc ghi lai nhu trong bang 2.

Bang 2. Bang khao sat hiéu sudt truyén qua PLC

tﬁg G‘r’]'ht&:'r‘] ||3aciu Goitinding (*) | SaigSCU | SaigDCU
1 9 %3 6 1
2 ® % 8 2
3 89 8 11 4
4 %3 89 7 4
5 81 80 19 1
6 89 8 11 1
7 9 8 8 4
8 % 8 10 2
9 9 87 9 4
10 %3 % 7 3

(*): Ty 1& truyén thanh ¢ong chinh la s0 g tin ddng/tong goi tin gii

T két qua khao sat trén cho thay, hiéu suat truyén cutia
hé théng trén duong truyén PLC cé thé dat tir 80% dén
93%, ty Ié truyén nhan thanh céng chinh la sé géi tin nhan
lai diing & DCU trén téng s6 gai tin DCU da gtri (hinh 11).

Nguyén ly hoat déng clia hé théng, DCU sé gli g6i tin
diéu khién dén SCU, SCU s& nhéan thuc hién diéu khién va
gt phan hoi vé DCU, DCU cap nhat trang thai phan hoi vé
tr SCU. Qua trinh truyén nhan khéng thanh cong sé xay ra
2 treong hop:

e GOi tin glti tir DCU bi nhiéu, SCU nhan bi sai va khong
thyc hién gi. Trvong hop nay sau khodng thoi gian cho
phan hoi khéng nhan lai dwgc géi tin tir SCU, DCU tiép tuc
gt lai géi tin.

e GOi tin gl tlr SCU bi nhiéu, SCU da nhan goi tin tir
DCU, thuc hién |énh diéu khién va gbi géi tin phan hoi
nhwng DCU nhéan sai nén khdng cap nhat lai trang thai cla
SCU ma tiép tuc gti lai goi tin.

Vi 1000 g6i tin gl nhu trén, ty 1é truyén nhan thanh
céng trung binh clia hé théng la 87,8%, do tin cay cla hé
théng la chap nhan dugc.
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Hinh 11. Ty I& truyén thanh cong cac gai tin

4. KET LUAN

DBiém mai clia hé thdng tinh toan chi phi dién tra truéc
v6i nhirng diéu khién doi héi su tin cay cao la thuc hién xay
dwng phan mém tinh toan trén may cha dat tai cac cong ty
dién lyc, thue hién digu khién dong cat dién khach hang khi
dén chi s6 dién da tra trudc thdng qua cac kénh thdng tin
GPRS va PLC, str dung giao thiic truyén nhan co6 kiém soét.
Do do, chi phi thyc hién la rat thap so véi dau tv méi toan
b6 hé théng cdng to cé tinh nang mua dién tra trudc. Ti l1é
truyén thanh cong céc gai tin trong hé théng 1én t6i 93%.

TAI LIEU THAM KHAO

[1]. Mauro Tucci, Marco Raugi, and Li Bai, 2017. “Analysis of noise in in-home
channels for narrowband power line communications™. Environment and
Electrical Engineering and 2017 IEEE Industrial and Commercial Power Systems
Europe (EEEIC/I&CPS Europe) Conference.

[2]. Y. Yabuuchi et al., 2010. Measurement and analysis of impulsive noise on
in-vehicle power lines. in Proc. IEEE ISPLC Appl.,.

[3]. V. Degardin, M. Lienard, P. Degauque, E. Simon, and P. Laly, 2008.
Impulsivenoise characterization of in-vehicle power line. IEEE Trans. Electromagn.
Compat., vol. 50, no. 4, pp. 861-868.

[4]. Rozeha A. Rashid, Mohd Adib Sarijari, Mohd Rozaini Abd Rahim, 2008.
“Flood transmission based protocol for home automation system via power line
communication”. ICCCE International Conference.

[5]. Vo Minh Huan, 2017. “Energy management system with low power loss
and reliable data transmisstion based on power line communication”. Chuyén san
Cong nghé Thang tin va Truyén thong, s6 10.

[6]. Quyét dinh sG 268/QP-TTg cla Tha twéng Chinh phd, “Quyét dinh vé
biéu gia ban dién”, 2011.

[7]. M. Wassim Raad, Tarek Sheltami, M. Sallout, 2007. “A Smart Card
Based Prepaid Electricity System”. 2nd International Conference on Pervasive
Computing and Applications, pp. 219 - 224,





