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Thiet ke thiet bj do va giam sat dien nang 
tich hop mang thong tin di dong GSM 

I TS. NGUYiN KH Ac KHÎ IVI - TrUdng Dai hpc Hdng hdi Viit Nam 

TOM TAT: Bat bao phan tich danh gia cac phuang 
phap do cong suat dien nSng tieu thy, tu do thiet 
ke phan cdng thiet bi do dien nang duoc ti'ch hop 
v6i mgng thong tin di dpng GSM. Thiet bi duoc thd 
nghiem voi nhieu tat khac nhau v6i thoi gian thd 
nghiem la 6 phut, trong thoi gisn nay thiet bi hien 
thi dung cac gta tri can do, Du lieu duoc luu tru 
theo dung thai gian thuc va chuyen doi thanh gia 
tien, ket not truyen thong va xuat hoa don qua may 
tinh Thiet bi da dap ung dupc cac tieu chi de ra 
cCia he thong trong thyc te. 

Tu KHOA: Thiet bi do, cong suat dien nang tieu thu, 

ABSTRACT: The article analyzes and evaluates 
methods of measuring power consumption, then 
design the hardware of the electric power measuring 
device which is integrated with GSM network (Global 
Global System for Mobile Communications) The 
designed equipment is tested with different loads 
within 6 minutes, resulting in properly displays of 
the measured values Data was stored in real lime, 
converted into money and billing via computers as 
well as connected to GSM network The equipment is 
proven to meet all criteria set by the system in practice 

KETfWORDS: Measuring device, power consumption 

I.OATVANDE 
Oo dien nang tieu thu ndi rieng va giam sat dien 

nang tieu thy ndi ehung ngay cang cd nhieu ddng gdp 
cho sti phit then kinh te - xa hdi hien nay. Thdng tin ehinh 
xac duoc cung cap bdi cic cdng to dien la mdt phan 
khdng the thieu ddi vdt cac he thdng quan ly dien nang. 

Mang GSM (Global Global System for Mobile 
Communications) hien dang ehiem mdt phan rat Idn 
trong he thdng thdng tin vien thdng toan eau. Chat 
Iddng phuc vy eua dich vy vien thdng ngay mdt tot hdn, 
gi i edde hen lae ngay eang r̂ . 

Hethdng do va giam sat dien nang tieu thy neu ddoc 
ap dyng cdng nghe vien thdng se ning cao hteu qu i 
thdng bao mpt cieh ding ke nhd: Giam chi phi theo ddi, 
giam su di lai eho ngudi cdng nhan; t ing sd Idong tram 
nhd kha ning lap dat d nhdng ndi xa xdi, heo lanh; thdng 
tin thu thap dddc nhanh, ehinh xae; sd mau lay dUde nhieu 
hdn h in vi duqc tu ddng hda. Hdn nda, sd lieu thu thap 
dddc dang sd cd the duqc ehta s^ mot cieh nhanh ehdng, 
hieu qu i gida eae trung tam quin ly he thdng dien nang. 

Muc dich eua bat bao la thiet ke thue te md hinh he 
thdng do va giam sat dien ning tieu thy td edng td dien 
lien lae dd lieu vdi tram trung tam thdng qua mang di 
ddng toan cau GSM hien ed. 

2. XAC DfNH CONG SUAT TRONG MACH €)I$N 
XOAY CHIEU 

2.1. Xac ̂ nh cong suat vdi dien xoay chieu mot pha 
BdOc xac djnh nhd l i g i i tri trung binh cilia cdng 

suit trong mdt chu kyT: 

, .J».iJ.- 0) 
Trong do: p, u, i - Cac gia tn tdc thdi cda cdng suat, 

ap va ddng. 
Trong trudng hop khi ddng va ap cd dang hinh sin 

thi cdng suit t i c dung duac tinh la: 
P=UIcos<f> (2) 
He sd cos^ duac gql l i he sd cdng suit. Dai Iddng 

S = U.I goi la edng suit toan phan, duac eot la edng 
suat t ie dung kht phu tai la thuan dien trd, tde la khi 
cos^ - 1. 

Kht tinh toan eae thiet bt dien de danh gia hieu qua 
ctlia chung, ngudi ta cdn sd dung khii niem edng suit 
phan khang. Doi vdi ap va ddng hinh sin thi cdng suit 
phan khang duqc ttnh theo: 

Q = UJ.sm<l> (3) 
Trong trudng hop chung neu mdt qua trinh ed ehu 

ky vdi dang dddng eong b i t ky thi edng suat tac dyng la 
tdng cac cdng suat cua eae thanh phan sdng hat. 

P - i ^ . - p' 1.^0.^. (4) 

He sd edng suat trong trddng hop nay dUdc xie dinh 
nhula t! sd gida cdng suit t ic dung va edng suat toan phan: 

K = l (5) 
Va khi hinh sin thi: Ic^, = mv^i. (6) 
Cdng suat trong trudng hop qua trinh ed dang xung. 
Cd the dae trdng bdt edng suat xung, dUde xac djnh 

nhd la g i i tri trung binh trong thdi gian mot xung x. 

Px = -fuidi (7) 

Cdng suat tac dyng trong trddng hdp nay thudng 
duqe xae djnh bing each do edng suat trung binh trong 
mdt ehu ky lap lai T eua xung. 

p.^j'fuid, -\.p. (8) 

2.2. Xac djnh cong suait vdi dien xoay chieu ba pha 
Bieu thde tinh edng suit t ie dung va cdng suit phan 

khang l i : 
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Vdi: U /̂̂  -Dien ap pha va ddng pha hieu dung; 
(i - Gde Ieeh pha gtda ddng va ap ciJa pha tdong dng. 
Bieu thdc de do nang Iddng dien dUqe tinh nhu sau: 

, j„-j„„..,. (11) 
Vdi: P - Cdng suat tieu thu; f,, t̂  -Thdi gian tieu thu. 
Trong mach 3 pha cd: 

„• J M , J . ^ , J ' M jrv/.™^.-.Jr„,„™.,^.Jr/„<„««.,^ (1-12) 

Nhu vay, thiet bi do nang lUdng dien phit bao gdm 
mot bp phan chuyen ddi de do edng suat, mpt bq tich 
phin. Bd ehuyen ddi do edng suit dddc thdc hien theo 
nhieu cdng suat khae nhau. 

Luu do thui t toan eho khdi do dien nang duqc xay 
ddngnhuHin/i2.?. 

ct_100ms=0, freq^xung, 
congsuat=freq"congsuatmax/tansocliijan, 
nanglijong=nangtuong+congsuat/3600; 

Hinh 2.1: Luu do thuat toan cho khdi do diin ning 

3.THIET KE P H A N CtfNG DO DIEN N A N G 
Xdy dung sado hi thong 
Thiet bi do dien nang gdm cd mdt ADC cd tt'eh hdp 

DSP, cho phep xd ly cac tin hieu do, tinh toin cac dai luong 
can thiet. Khdng giao tiep ddde trdc tiep vdt ngoai vi ma 
phii thdng qua mdt vi xd ly (MCU). Vdl cau true nay, eie 
ADC ddde ehe tao chuyen biet nen dd ehinh xae eao, thuin 
tien hon kht sd dyng, cho phep ha ddoc gta thanh san 
pham che tao. Hon nda, ADC da dUOc tich hop cac chdc 
nang DSP tren mot chip, cho dau ra la cac dai Idong can do, 
ngddi dung chi can doe lUu gidbang bd nhd, dUa ra hien thi 
hay truyen thdng theo yeu eau. Giii phap nay eho phep cd 

i nhdng sin pham nhd gon, vdi g i i thanh thap 

Thiet bi do dien nang sd dyng phddng an thiet ke 
bung mdt ADC tieh hop vdt DSP cija hang Analog Device. 
Eae so lieu ddde thu thap bdi mdt vi xd ly. 

Thiet bj giao tiep vdi ngddi sd dyng qua mot man 
|ilnh LJ^T^ cic phim chdc nang. 

t'dem trdde kht vao ADC la mot bten ddng va 
h'phan ap. 

ADC duoc sd dung la AD 7755 ciia hang Analog 
Device, day la mot IC do dien chuyen dung dp chinh xae 
eao, giao tiep don g i in vdi vi xd ly qua phat xung. 

Vi xd ly sd dyng la STM32F103VET6 cua hang ST 
Diy la mpt hp vi xd 1^ 32 bit cd kien true eua ARM coterx 
M3 Micro-controller ed tinh linh boat cao, lap trinh don 
gi in, edng eu phi t trien, cd kh i nang ehdng nhieu eao, 
g i i thanh thap. 

So do he thdng nhU Hinh 3.1 sau: 

Hinh 3.1: Sa do hi thong thiet bj do dien ning 

3.1. Khoi mach CPU 

Hinh 3.2: Sa dd nguyen ly phin CPU. truyen thdng, hien thj 

Nhiem vu khdi CPU: Khdi CPU cd ehdc nang ehinh 
trong maeh, la khdi xd ly trung tam ehda v i xd ly chUdng 
trinh dieu khien (H'mh 3.2). ChUdng trinh cd nhiem vu 
dem sd luqng xung do duoc td mach do tuy thude vio 
edng suat tieu thu cua thiet bj. Td sd lUdng xung vt xt!r 
ly se tinh toan ra edng suat tieu thu, sau do Idu trd vao 
bq nhd cua thiet bj. LCD se hien thi cac tham sd cua hi 
thdng, cac menu. Khi md-dun phi t GSM nhan dddc tin 
nhan yeu cau gdi dd lieu ve trung t im , md-dun GSM se 
day noi dung tin nhin qua cdng UART2 cua bdvi XLf ly.TC/ 
dQ lieu nay, vi xd ly se gdi edng suat tieu thu vao mdt tin 
nhin rdi truyen qua bd phat GSM gdi den he thong thu 
th ip dd lieu may tinh trung tam. 

Khdi ngudn cua bo mach CPU (Hinh 3.3, 3.4. 3.5,3.6) 
cd nhiem vu cap ngudn cho to in bq cae linh kien cOa 
mach CPU, dau v io maeh 12VAC qua diode eau ehinh lUu 
qua cae khdi loc, cic IC dn i p ngudn se tao ra eie ngudn 
chuan 5VDC, 3.3VDC, 3.7VDC lan luqt eae IC sd, IC vt xC( ly, 
mach thu phat GSM sim900. 
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vi xd ly tinh to in va Idng vao mdt tin nhan, sau dd gdi qua 
UART2 qua t i p lenh AT gdi qua md-dun S1M900, md-dun 
SIM900 phat tin nhan den sd dien thoai bq thu trung tam. 

Hinh 3.3: Sodd nguyen l^phan nguon khoi mach CPU 

:: Vli-^: 
a) - Ldp linh kiin khoi CPU: b) - Lap tren m^eh in khdi CPU; 

c) - idp dudi mach in khoi CPU 
Hinh 3.4 

3.2. Khoi mach thu phat GSM sim900 
Md-dun thu phi t GSM sim900 (Hinh 3.5) cd nhiem vu 

nhin v i phi t dd lieu GSM. Ddlieu edng suit tieu thy ddOc 

a) - Lap linh kiin m^ch in khdisimOOO; b) - Ldp trin; 
c) - Lop duoi m^ch in khd sim9Q0 

Hinh 3.5 
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3.3 Mach do cong suat 
Mach do cdng suat (Hinh 3.6) dung IC chuyen dung 

AD7755 ed tich hOp ADC toe do eao va eae bd DSP, td ngd 
do vao ddng va i p tiiy thude vao cdng suat tieu thu se 
cho ra sd sung trong mot don vj thdi gian. 

a) - ldp Imh kien, b) - Lop tren mach in; 
c) - Ldp dudi mach in khoi do cong suat 

Hmh 3.6 

4.THICONGHETH6NG 
Sau khi thuc hien xong so dd bo mach ta tien hanh 

kiem tra linh kien va l ip rap vi mach AD7755, cie bien 
trd, dien trd, thaeh anh, tu dien... ta duoc bo mach sau 
khi thi cdng nhUsau' 

Hinh 4.3: Bo mach khdi xdly dulieu 

Board maeh khoixdl^ ddlieu: 
Td so do nguyen ly khdi xd ly dCr lieu 5im900 sau do 

chuyen sang so do board mach va thiic hien l im mach in 
nhusau: H/n/i3.8.'SoiJd bo mae/isfm900. 

Sau kht thuc hien xong so dd bo maeh ta tien hanh 
kiem tra Ilnh kien va lap r ip vi mach STM32F103VET6, lap 
r ip vi maeh ngudn, vt maeh 24C256, vt mach MAX 232, 
man hinh LCD, dien trd, thaeh anh, ty d i in va cac phim 
bam... ta ddoc bo maeh sau khi thi cdng nhu Hinh 3.9. 

To ehde ghep noi todn hi thong: 
Sau khi thdc hien xong cic bo maeh tien hanh td 

ehde ghep ndi to in he thdng. Nguon cap dUdc giam qua 
bien ap cap ngudn cho vi mach STM32F103VET6 va vi 
mach AD7755. Tin hieu v io kenh 1, kenh 2 se qua bien 
i p va bien ddng dUa vao khdi do dien nang {tin hi&u vio 
kenh ddng dien ghep ndt vdt tai).Tin hieu ngd ra eua khdi 
do dien nang se dUa tdi ngd vao khdi xd ly diJf lieu v i hien 
thi tren man hinh LCD, ket qua truyen qua mang dien 
thoai di dqng ve he thdng may ehu. 
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Sau khi ghep ndi toan he thdng de quan ly dî f lieu 
do duqc da tien hanh ket ndi thiet bj vdi miy tinh qua 
edng COM va cdng USB. 

5,1H\S NGHIEM H | THdNG VA D A N H GlA K^T QuA 
Thdnghlem he thong: 
De thdnghlem hethdng, t i c g i i da ket ndi vdl nhieu 

tai khac nhau vdi thdi gian thd nghiem la 6 phut, lan lUdt 
tien hanh thd nghiem vdt t i i 1OOW, 200W, 600W, 1OOOW. 

Kef qud:Trong 6 phdt se hien thi dung dan eae gia tri 
mong mudn. 

Danh gta; 
Vdi ket qu i thd nghiem nhd tren ta thay thiet bi eho 

ket qui chinh xac. 
Thiet bt edn hien thi ddde edng suat, gia tien va Idu 

trd ddde sd dien hai th ing trdde dd. 
Cai dat dddc gta dien nang, ngay th ing, thdi gian 

tren thi^t bj do. 
Ket ndt truyen thdng, quan ly, xuat hda ddn tren 

may tinh. 

6. K^T LUAN 

Bai bao da giai quyet duqc cie van de sau: Da phan 
tich dinh g i i cie phUdng phap do, td dd thiet ke phan 
Cling do dien nang gdm: Khdi mach CPU, khdi mach thu 
phat GSM sim900, maeh do edng suat. Thiet bj duqe thd 
nghiem vdi nhieu tai khic nhau 1 OOW, 200W, 600W, 1000 
W vdi thdi gian thd nghiem la 6 phut, cac gia trj can do da 
hien thj dung dan. Dong thdi, dd lieu dddc Idu trd theo 
dung thdi gian thde. Thiet h\ ed kha nang ket ndi truyen 
thdng v i xuat hda don qua miy ttnh. 

Nhd vay, thi^tbt dap dng duqe eae tieu chi deracija 
he thdng tren thUc te va cd the dda v io sd dung v i sin 
xuat hang loat vdi sd Iddng Idn. 
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