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TOM TAT:

Nhu cau quan 1y, gidam sat ciing nhu kiém sodt viéc do dém dién nang, ciing nhw cac thong S0:
dién dap, dong dién, tan so, cdc chi tiéu chat heong dién nang tir xa la rdt can thiét cho cdc nha
quan ly, cac cong ty dién luc va ca nhan. Mac du da dat dén mot mirc do thanh cong nhat
dinh, tuy nhién cdc hé thong qudn 1y va giam sat dién nang hién nay chi phi rdt cao va han
ché vé viéc truy cdp tir xa. Ngodi ra, xu hwong hién nay la sir dung cac thiét bi thong minh:
dién thoai smart phone, may tinh bang .. dé truy cdp va giam sat twr xa. Ti rong xu thé méi nay,
hé thong hé tro viéc quan ly, giam sat viéc do dém dién nang va cac thong so hé thong dién tir
xa bang Internet la can thiét dé im ra hwéng tién nghi va kinh té phuc vu cdc nha quan Iy,
cac cong ty dién luc.

Nghién ciru viéc giao tiép voi cong to do dém dién nang qua Internet sir dung module SIM ket
hop voi chuong trinh truyén va thu thdp dir liu nham quan 1y, gidm sdt viéc do dem dién
nang va cdc thong so: dién dp, dong dién, tan sé, cdc chi tiéu chdt lwong dién néing ciing nhuw
diéu khién dong cdt hé thong dién tir xa.

Tir khoa: Cong to, Module SIM, thu thap dir liéu tur xa.

ABSTRACT:

Management, monitoring and control of power measurement, as well as the parameters:
voltage, current, frequency, quality indicators remote power are essential for managers, the
power companies and individuals. Although it has reached a certain level of success, but the
management system and power monitoring have a high cost and limited access remotely. In
addition, the current trend is to use smart devices: smart phone, tablet ... to access and
remote monitoring. In this new trend, the support systems the management and supervision of
power measurement and power system parameters remotely using the Internet are necessary
in order to direction of amenities and economic service managers , the power companies.
Study the interface with the power meter over the Internet using SIM module associated with
the program data transfer and data collection in order to manage, monitor and power
measurement parameters: voltage , current, frequency, quality indicators, as well as control
power switching power systems remotely.

Key words: Electric meter, SIM module, remote data collection.

I. GIOI THIEU

Hién nay trong nganh dién, cong tac kiém tra viéc sir dung va tiéu thy dién ning cua khach
hang van si dung phuong phap thu céng. Phuong phap nay boc 16 kha nhiéu nhugc diém nhu:
mat nhiéu thoi gian, khong kiém soat duge muc tiéu thu dién ning cta cac tai va ho tiéu thy,
kho phat hién dugc cac hanh vi gian 1an dién nang...

Hé théng do d¢ém va quan 1y ludi dién thong minh Smart Grid str dung céc ddng hd do dém
da niang va thong minh bit dau dugc trién khai va duoc Gmg dung rong rai tai My va Canada
nhitng nim gan day, tuy nhién, chi phi dau tu hién nay con rét cao.

Hé théng do dém cong to tir xa truyén qua duong ddy dién CollectricTM, day la hé thong do
lugng dién nang ti€u thy ti€n tién va thong suot theo thoi gian thyc. Vi hé thong nay, nganh
Dién lyc khong can ctr nhan vién di ghi chi so cong to tai cac ho gia dinh.

Ngoai ra hé thong ndy con cung cap mot sd chirc ning bd sung hd tro cho cong tac giam sat
va quan 1y khach hang ciing thu cung cip thong tin cho khach hang.



Hé thdng CollectricTM c6 thé tan dung duoc co s¢ ha tang san co véi nhitng cong to theo
don vi KWH. Vi véy nganh dién khong céan phai thay thé cac cong to hién c6 ma chi phai lap
dit thém mot s thiét bj 1a c6 duoc hé théng méi, diéu nay giup nganh dién giam duoc rat
thiéu chi phi dau tu. Hé thong nay la mot budc dot pha vé cong nghé truyén thong trén duong
day dién (PLC), sir dung h¢ thong day dién sin c6 dé truyén dit liéu theo thoi gian thyc gilra
cac khach hang v6i mot thiét bi thu thap va xir Iy dir liéu trung tim. DAy 1a mot hé thong
Module linh hoat, n6 chi doi hoi mét sy dau tu ban dau rat khiém tén, qua trinh lip dat dé
dang va nhanh chong. Tuy nhién, giai phap nay c6 nhugc diém 1a dé bi nhidu trén duong
truyen va do d6 can phai co giai phap chong nhiéu.

Dé tai “Po dém dién ning tir xa qua mang RS485”[1] st dung b vi diéu khién két hop véi
viéc truyén dit liéu qua mang RS485, giup do ghi dit liéu tir xa, tuy nhién vi 1a khoang cach
truyén di¥ liéu bi han ché.

Dé khic phuc cac nhuoc diém trén, dé tai: “Nghién ctru giao tiép v6i cong to do dém dién
ning qua Internet” nghién ciru viée giao tiép voi cac cong to dién tir qua Internet, gop phan hd
trg cho cong tac giam sat va quan 1y dién ning tir xa,...ddng thoi phuc vu cho cac mén hoc:
Do luong dién, Thuc tdp cung cép dién dé thuc hanh van hanh viéc do dém dién nang tur xa
qua Internet.

II. PHUONG PHAP TIEP CAN
IL.1 Tim hiéu vé dong ho EPM5500P [1].

Pdng hd do dién EPM 5500P duoc thlet ke Vo1 vi xtr ly va xur 1y tin hiéu ky thuét so cong
nghé méi nhat. Cac thong 5O do dién: tan so dong dién, dién ap, cong suét, cong sudt phan
khang, cong suit biéu kién, hé sb cong suit, tan s0, nhu cau dién..

EPM 5500P c6 thé thay thé cong to dién truyen thong. No cung ¢6 thé duogc theo doi tir xa
(RTU). Tét ca cac dit liéu do dugc truyén qua cdng giao tiép chay giao thire Modbus RS485.

Hinh 1: Péng ho EPM 5500P

Chirc nang chinh ciia dong hd EPM 5500P:

* Do luong: f, U, I, P...

= Chit luong dién: sy ddng déu cia dién ap pha va dién ap dy, hé s6 mét can bang dién
ap, hé s mat can bang dong dién. ..

= Théng ké: ning luong dién va nhu cu dién, gia tri 16n nhét, gia tri nho nhat véi thoi
gian xac dinh.

= Ning luong dién va nhu cau dién: nhu cau cong suét tac dung va nhu ciu cong suit phan
khang.

. Truyen thong: cong truyén thong RS4385, phuong thie truyen thong Modbus RTU.

= Diéu khién tir xa: 4 ngd vao tin hiéu sd, 2 ngd ra tin hiéu sb, 2 ngd ra tin hiéu relay.



I1.2. Mang GSM, module SIM 900, tap Iénh AT
I1.2.1. Giéi thiéu cong nghé
= GSM: Hé théng thong tin di dong toan cau (tiéng Anh: Global System for Mobile
Communications; tiéng Phap: Groupe Spécial Mobile; viét tait: GSM) 1a mot cong nghé dung
cho mang thong tin di dong. Cac mang thong tin di dong GSM cho phép c6 thé roaming vai
nhau do d6 nhitng may dién thoai di dong GSM cua cac mang GSM khéc nhau & co thé sir
dung dugc nhiéu noi trén thé gidi, loi thé chinh ctia GSM 1a chét lugng cude goi tbt hon, gia
thanh thip va dich vu tin nhan [2].
= SMS: Dich vy tin nhin ngin (SMS - Short Message Services) la mot giao thirc vién
thong cho phép gui cac thong diép dang text ngin (khong qua 160 chir cai). Giao thirc nay c6
trén hau hét cac dién thoai di dong va mot s PDA véi kha ning truyén thong khong day [3].
I1.2.2. Giéi thiéu vé Module Sim 900
=  GSM Module Sim 900 14 mot san phdm do AT-COM phét trién. Board hd trg kha day
da cac ngd: RS232, Audio, ADC, VRTC, PWM, 12C...
=  Module Sim 900 cung cp chuén giao tiép ndi tiép.Bay duong lién két trén mot Port
giao tiép.
=  Ung dung: GSM Module Sim 900 cho phép diéu khién cac thiét bi dién trong nha nhu
den quat, may tinh, cac thiét bi st dung dién 220V, thiét bi cong suit thép
11.2.3. Tap Iénh AT
Céu trtc cua tap 1énh AT bao gém:
= MT (Mobile Terminal): Thiét bi ddu mang (Module Sim 900).
» TE (Terminal Equipment): Thiét bi dau cubi (may tinh, vi diéu khién).
Mot s6 1énh AT co ban:
= G tin nhin: AT+CMGS = “sb dién thoai”.
Chudi tra vé : <CR><LF>>
Giri “ndi dung tin nhan<0x1A>”
= Doc tin nhin: AT+CMGR=1
Chudi tra vé: <CR><LF>+CMGR: "REC
UNREAD" “s dién thoai",,"07/05/15,09:32:05+28"
<CR><LF>NOI DUNG<CR><LF>
<CR><LF>OK<CR><LF>

TE MT MT TE

" I AT+CMGR=1<CR> [
AT+CMGS="s0 dién thoai"<CR> (1

<CR><LF>0K<CR><LF> I

<CR><LF>>

JNR [ R R R SR SR

Noi dung tin nhin<0x1A> <CR><LF>+CMGR: "REC
UNREAD","+84929047589",,"07/05/15,09:32:05+28"
3) > <CR><LF>NQI DUNG<CR><LF>
<CR><LF>0K<CR><LF>
<ESC>
3
L R (2B)
<CR><LF>0K<CR><LF> AT+CMGD=1
3 >
<CR><LF>+CMGS: 62<CR><LF> |<CR><LF>OK<CR><LI-> |
<CR><LF>0K<CR><LF>

Hinh 2: Céu triic ciia tap 1énh AT



II1. Thiét ké bd b giao tiép véi Internet
IIL.1. Thiét ké mach

KHOI ‘
™1 DIEUKHIEN SMS
| <7 % MODULE
9002) —| PC
5 orveion| | MODULE
\_f Cong to  |KHOINGUON| | ‘g 1S

Hinh 3: So' d6 khdi ciia hé thong

Nguyén ly hoat dong cua h¢ théng khi ngudi didu khién ding may tinh (PC) kich hoat
module Sim 900 (2) gui tin nhin cho Module Sim 900 (1) va Module Sim 900 (1) nhén tin
nhin s& yéu cau dong hd gui dit liéu vé& cho Khéi Didu Khién. Khéi Diéu Khién c6 nhiém vu
liy dir liéu va giri dén cho Modum Sim 900 (1). Modum Sim 900 (1) g tin nhin véi ndi
dung 1a dir liéu 1ay dugc tir Pong hd cho Modum Sim 900 (2) va tir Modum Sim 900 (2) s&
truyén xubéng may tinh dé xir 1y vé hién thi thong tin.

I11.1.2 So' d6 nguyén 1y cia khéi khoi ngudn

/

i 8

T UZLMT805CITO sV .
3
IN - SouT -
e = 4KT7
2 D2 o~ D2
I cizl_ ce —— LED
1N414: —— il ) | — ~T~ C4 > '
1000 104 104 470u =
12V

.|||_

MACH NGUCN

Hinh 4: So' @6 nguyén ly khéi ngudn

Dung IC LM78xx dé dam bao dién ap ra cung cap cho mach luén 6n dinh. LM7805:
On dinh dién 4p lam viéc cho Atmegal62 va cac khdi khac. Dung cac tu hoa c6 gid tri
khéac nhau dé loc dién ap ra,thuong chon céc tu I6n: 1000uF, 470uF va cac dién tré co
gia 4k7 dé han dong cho led hién thi trang thai nguén. Module Sim 900 c6 muc dién
ap hoat dong tr 3.5V-4.5vV. .

I11.1.3 So’ d6 nguyén ly ciia khoi dieu khién
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Hinh 5: So' @6 nguyén ly khéi diéu khién



Khéi ndy c6 chirc ning nhan di liéu tir ddng hd giri dén Modum Sim 900 dé truyén vé cho
PC xu ly va hién thi. )
I11.1.4 So d6 nguyén ly ciia khoi Module Sim 900
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Hinh 6: So' dd nguyén ly khoi Module Sim 900

Khéi ndy ¢ chirc ning giri nhan tin nhin rdi xir Iy truyén dit liéu vé cho Khéi Piéu Khién
(khi nbi day cho 2 Khéi Pidu Khién v6i Khdi Module Sim 900 thi ddu chéo day tic 1a
TX(Pic) néi RX(Module) va RX(Pic) nbéi TX(Module). Do khdi nay chi hoat dong ¢ muc dién
ap 3.5V—4.5V nén ta phai khi truyén dit lidu tir Pic qua ta phai ha ap thong qua cac dién tro
(3K3,4K7) nhu hinh trén tir 5V xudng khoang tir 2.2V -> 4V.
Khéi nay c6 thé giao tiép v6i may tinh thong qua ing dung HyperTerminal cia Windows XP
qua IC giao tiép MAX232.
II1.2. Luwu d6 gidi thuat ciia chwong trinh



< midm >

G tin nhén “SET”
D

Két néi 2 Module Sim

Chon ché do
b

) )
Truy xuat dit liéu Piéu khién relay
Giritin nhin “ON”
3] D
Lay dit liéu lan 1 OnRelay 2
{ri tin nhén “REA” Gri tin nhén “10N”
Lay dit liéu lan 2 OnRelay 1
a S
D
Off Relay 1

C Két tin'lc >

Hinh 7: Lwu do giai thuit ciia chwong trinh
I11.3. Thiét ké giao dién thu thap dir liéu
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Hinh 8: Giao dién thu thap dir liéu



IV.KET LUAN

Dé tai di hoan thanh nhiing ndi dung nhu sau:

= Nghién ctru Vi Diéu Khién ATmegal62

= Tim hiéu Module Sim 900.

= Tim hiéu vé cic cach két ndi may tinh véi thiét bi khac

= Thiét kép phan cting két ni.

= Lap trinh diéu khién Vi Diéu Khién ATmegal62 bang ngon ngi C.

= Lap trinh giao dién hién thi bang C#.

= (6 thé két ndi thu thap dit liéu va diéu khién dong hd tir xa.

= Mach hoat dong on dinh trong thoi gian dai.

= Dir liéu dugc cap nhap thuong xuyén mot cach linh dong.

=  Giao dién hién thi c6 tinh bao mét nén chi c6 ngudi str dung moi co thé diéu khién dugc.
Tuy nhién, viéc str dung thyuc té mang GSM s& gip phai nhiing kho khan nhu viée bi tré tin

nhin do nghén mang, ket mang hay nhiing noi c6 song GSM yéu, viéc cap nhap thudng

xuyén nén c6 thé gdy hao phi tién SMS. Dé tai 1a nén cho vié cing dung cia cong nghé thu

thap dit liéu va diéu khién tir xa thong qua tin nhin SMS, c6 thé tmg dung cho nhidu muc dich

khac nhu canh bao, giam sat va co thé st dung img dung GPRS ciia Module thay thé cho tng

dung GSM dé 6 on dinh viéc nhén dit liéu hon.
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