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TOM TAT

Quan ly va giam sat nang lugng dién 1a mot hé théng tong hop bao gdm viéc 1ap ké hoach
va theo ddi hé thong van hanh tai cac don vi san xuat hoat dong tiéu thy nang luong dién.
Giam sat quan ly nang luong dién la chia khoa cua van dé an toan va tiét kiém nang lucmg
Nhu cau nay anh huéng dén viée kiém soat va giam tiéu thu ning lwong cua to chirc nhu giam
thiéu chi phi, giam luong phat thai carbon, thiét hai vé méi trudng va giam thiéu rai ro. Vi
vay, giam sat quan 1y ning luong dién 1a mot cong cude nd luc khong ngimg dé tim ra co hoi
moi hién thuc hoa muc tiéu sir dung nang lugng an toan va tiét kiém. Trong bai bao nay, ung
dung cic co s& nén tang truyén dit liéu khong day két hop voi vi didu khién Atemega 128 dé
x@y dung mot hé thdng thu thap dit lidu theo thoi gian thyc, thiét 1ap chuong trinh, ing dung
cac thiét bi di dong dé giam sat ning luong dién qua GSM (Global System for Mobile
Communications: Hé thong thong tin di dong toan cau) nham kiém soat cac su c6 vé dién ciing
nhw quan 1y su thay ddi dién ning tiéu thu dé thong bao cho ngudi sir dung moi luc, moi noi.

Tu khoa: Atemega 128, GSM, Giam sat nang lugng, Sim 900.

1. MO PAU

Trong cudc song hién dai, nang lugng 1a yéu té quyét dinh trong moi qué trinh san xuat,
lao ddng ciing nhu sinh hoat cta con nguoi. Qua trinh cdng nghiép héa hién dai héa ngay cang
phét trién khién nhu ciu sir dung ning luong ting vot. C4c ngudn ning lwong khong tai tao
ngay cang can kiét dan dén viéc thiéu hut nang luong tram trong, vi thé viéc tiét kiém va sir
dung ning lugng mot cach hiéu qua 1a vo ciing cap thiét. Nham quan 1y giam sat ning luong
hiéu qua va t6i wu hoa viéc tiéu thu ngudn ning luong cho cac cong trinh dan dung, dic bi¢t
la toa nha, h¢ gia dinh, khu cong nghiép,... hé thdng quan ly nang luong da dugc dua vao st
dung va hién dang tr& nén phd bién tai cac nude Chau Au.

Trén thuc té, da co rat nhidu hé thong quan 1y ning lugng khac nhau dwoc thao luan va
cung phan tich cac phuong phap luén khac nhau dugc &p dung dé trién khai lu6i dién thong
minh [1]. Trong mét s6 nghién cttu ndi bat gan day, mot phuong phap phan hoi va thiét 1ap
muc tiéu duoc dua ra & quan ly su gia tdng cao cua nhu cau cao diém vé sir dung ning luong
nham muyc dich giam sat va kiém soét thoi gian tiéu thy dién ning [2]. Cling véi sy phét trién
ctia cdng nghé, hé thdng quan 1y nang lugng dugc dua vao sir dung trong cac ho gia dinh, cac
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tda nha cao tang duwa trén nén tang cdng nghé zigbee [3, 4], hoac su két hop gitra cdng nghé
zighee va ARM9 (Advanced RISC Machine: 1a mét ho kién tric dang RISC cho cac vi x ly
may tinh) microcontroller ngoai viéc quan ly nang lugng con gidm sat viéc tao ra nang luong
tir nang luong tai tao va kiém soat céc thiét bi dién [5], hay mot phuong phap quan 1y ning
lwong méi cho ngdi nha théng minh két hop mang khong day, dua trén Bluetooth ning lwong
(BLE) thap d¢ giam sat nang luong hiéu qua [6, 7]. Trong cdng nghiép, van dé quan 1y ning
luong dwoc wu tién hang dau, nhiéu moé hinh quan 1y ning luong dugc dua vao sir dung, ra
soat va danh gia mot cach khach quan, chinh xac va hi¢u qua [8]. Trong san XUat, viéc giam
tiéu thu nang luong cua hé thong san xuat ludn 1a van d& Cap bach va can thiét, cac phuong
phap giam sat va Kiém soat nang lugng trén médy moc dugc trién khai nham muc dich quan ly
va tiét kiém nang luong mot cach hiéu qua nhat [9, 10]. Hién nay, cing véi su bing né manh
mé cua cong nghé 10T (Internet of Things: Internet van vat), cac giai phap quan ly nang luong
ngay cang da dang va phd bién nhu quan 1y niang luong théng minh [11], quan 1y ning luong
mat troi [12], st dung nén tang 1oT két hop véi cac canh bao GPRS (General Packet Radio
Service: Dich vu vo tuyén goi téng hop), SMS (Short Message Services: dich vu nhin tin
ngdn) va E-mail [13], hay viéc sir dung céc thiét bi c6 tich hop cong nghé ToT dé quan ly va
giam sat nang luong [14]. Xa hon nita, clng véi su phat trién d6 thi thi nhu cdu niang luong
ctia cac ing dung IoT duoc tang 1én, trong khi cac thiét bi 10T tiép tuc phat trién ca vé sb luong
va yéu cau. Do d6, cac nha nghién ctru da xay dung hé thdng quéan 1y niang lwong trong thanh
phd thong minh [15] dé t6i wu hoa hiéu qua nang lwong va lap lich cho céc thanh phé théng
minh dya trén 1oT. Tuy nhién, hién tai cac nghién cau trén hau hét diéu dua ra mo hinh chung
nhung chua c6 mot hé thong that sy rd rang nén mai chi giai quyét vé van dé y tusng va mot
phan g dung thyc tién cia hé théng quan 1y nang luong.

Bai bao nay trinh bay viéc nghién ciu hé thdng thu thap dit lidu va giam sat ning luong
qua GSM giup ngudi dung quan |y va giam sat mot cach hiéu qua, tinh 6n dinh cao, it phu
thugc vao thiét bi mang tai chd. Hé thong nay gitip nguoi ding kiém soat dugc cac van dé
khéng mong mudn nhu dién ning tiéu thy ting cao so v4i binh thudng hoic cac thiét bi dien
vuot qué cdng suat cho phép hay tham chi 1a cac su ¢b vé dién dé thong béo cho ngudi st dung
moi llc, moi noi.

2. NQI DUNG NGHIEN CUU

Hinh 1 trinh bay mé hinh cua hé thng thu thap dit liéu va giam sat nang lvong qua GSM
dé xuét trong nghién ctru nay. Trong do, khéi xu ly trung tam cd chirc néng xtt 1y tin hi¢u cac
khéi dau vao tir cac cam bién va truyen dix liéu t6i khdi thu thap va giam sat gém LCD (Liquid
Crystal Display: Man hinh tinh thé long), méy tinh va khéi két nbi GSM (module Sim900).

‘ Data collection .
block Motivational
. 5 block
‘ (Line variable)

|
Management and
supervision block
(LCD, computer,
sim module 900)

push button block

Hinh 1. M& hinh thu thap di liéu va giam sat nang lugng qua GSM
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3. THIET KE HE THONG THU THAP DU LIEU VA GIAM SAT NANG LUQNG
3.1. So @6 khoi hé thong

Trong phan nay, tac gia trinh bay thiét ké heé thong thu thap dix liéu va giam sat nang
luong. Hé thong diéu khién nay duoc tac gia thiét ké sir dung vi didu khién Atmega 128.

So d6 khdi Qau tric he thdng thu thap dir liéu va giam sat nang lugng dugc trinh bay nhu
hinh duéi, bao gom cac khoi sau:

~220VAC
® ®

LCD
display

Line Filter
variable circuit

AAA

—
—

— ]

ADE Memory
7753 cards SD

*———
Transformer Filter
circuit Real-time

RIC

Atmega

. 128

Load Computer
Photoresistor
sensor

Module
sim 900

Mobile

Source (AC.DC)

Buttons i
Relay Light

system

Hinh 2. So dd khéi cua hé théng

Téng quan chung vé nhiém vu va hoat dong caa mach diéu khién
U, I, P, Q dugc do va tinh toan thong qua chip ADE7753.

Trong Atmegal28 da tich hop sin bo chuyén doi chap hanh ADC (Analog-to-Digital
Converter: Mach chuyén doi twong tu ra so).

Céc tin hiéu dua vé vi diéu khién. Puoc xir ly va hién thi trén LCD.

Dung cac phim chirc nang chon ché do trong vi diéu khién dé hién thi két qua lén LCD.
Khéi role dung dé dong cat dau ra

Khéi DS1307 la khéi thoi gian thuc

Thé nhé SD dé luu trix dir lidu

Max232 IC chuyén d6i muc tin hiéu vi diéu khién va may tinh.

3.2. Lwu dd thuat toan

‘Thuéltvtoén diéu khién hé thdng thu thap dir liéu va giam sat ning luong duoc cai dat trén
vi dieu khién Atmega 128 dugc trinh bay ¢ hinh dudi day.
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Power
on reset

Peripheral initialized
ADE. RTC, LCD, GSM, MMC
Port, timer/counter

Read ADE
Measure U, I, P, Q, coso, E

Read RTC
Display time on LCD

Record charts over time

Led Signaling

Call, SMS, check and
execute commands

Inspection and service
program

Hinh 3. Chuong trinh chinh

Timer 1-Interupt
(0.2s50

P phal =ReadADE1(LAENERGY.3);

Q phal =Read ADE1(LVARENERGY,3);
P pha? =Read ADE2(LAENERGY.3);

Q pha2 =ReadADE2(LVARENERGY,3);
P _pha3 =ReadADE3(LAENERGY.3);
Q_pha3 =Read ADE3(LVARENERGY,3);
U_phal=ReadADEI(VRMS,3);

I phal=Read ADEI(IRMS,3);

U pha2=Read ADE2(VRMS,3);

I pha?=Read ADE2(IRMS,3);
U_pha3=Read ADE3(VRMS,3);

I pha3=Read ADE3(IRMS,3);
Cos_phal=cosphi(P phal,Q phal);
Cos_pha2=cosphi(P_pha2,Q pha2);
Cos_pha3=cosphi(P_pha3,Q_pha3);

Ret

Hinh 4. Luu d thuat todn cho ADE do céc dai luong dién
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Setpage index=0 --> Set RTC
Setpage_index=1 --> Set TuTi
@
Setpage index=1 --> Set TuTi
Setpage_index=0 --> Set RTC
Adjust RTC
Adjust TuTi
¢ Setup RTC

Hinh 5. Luu d thuat todn phim nhan
3.3. Phuong phap va thiét bj do dién ap va dong dién

Trong bai bao nay, tac gia su dung cdc phuong phap do kiéu so sanh c6 so do cau trdc
theo kiéu mach vong (cé khau phan hoi) dugc trinh bay nhu hinh dudi.

X AX Y .
= gg » CH, Ch, '@

CBN | CBN

m 1

Hinh 6. So dd khbi phuong phap kiéu so sénh

Pai luong do X va dai lugng mau X0 duoc bién dbi thanh dai lugng vat 1y nao d6 thuan
tién cho viéc so sanh. Qua trinh so sanh dugc dién ra trong suot qua trinh do.

3.3.1. Thiét bj do dién &p

Trong do luong khi do dién 4p nguon cong suat nho hay do dong nho hon dong qua co
cau chi thi, nguoi ta phai tim cach ting do nhay cua thiét bi do. Mot trong nhitng bién phéap
tang do nhay |a khuéch dai. Ngoai ra do yéu cau dién tré cia phép do ap 1a dién tré caa vonmet
cang 16n cang tt. Bé thoa méan nhu cau trén ngudi ta di ché tao ra cac vonmet dién tir.

C6 thé ché tao vonmet dién dong nhiéu thang do bang cach thay ddi cach mac song song
hoac néi tiép hai phan doan ciia cudn tinh va ndi tiép vai cac dién tro phu.

Hinh 7 thé hién so d6 nguyén ly ciia vonmet dién dong hai thang do: Khi khoa chuyén
mach dang & vi tri 1, hai phan doan Al va A2 cua cudn tinh mic song song véi nhau va mac
ndi tiép vai cudn dong B, twong (g véi gidi han do 150 V. Khi khoé chuyén mach dang ¢ vi
tri 2, hai phan doan A1, A2 va cudn dong B duoc mic ndi tiép voi nhau, tuong tng véi gidi
han do 300 V. C4c tu dién C tao mach bu tan s6 cho vonmet.
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A

N—

Hinh 7. So 6 vonmet dién dong nhiéu thang do

3.3.2. Cdc phuwong phdp va thiét bi do dong

Ngoai cac phuong phap do dong co ban nhu: phuong phép do tryc tiép, phuong phap do
gién tiép va phuong phap so sanh. Trén thyc t& con co nhiéu thiét bi do dong hd trg cho nhiéu
loai dong dién khac nhau nhu cac ampemet xoay chidu, ampemet dién tir va ampemet dién dong.

Dbi vai cac loai ampemet xoay chiéu: d& do dong dién xoay chidu ¢ mién tan s6 cong
nghlep ta thuong dung cac ampemet dién tu, dién dong va sit dién dong. Po dong dién & mién
tan s6 am tan va co thé ding nhiéu thang do khac nhau, nguoi ta thuong ding ampe vong tir dién
chinh Iuu. Ampe nhiét dién dugc ding dé do dong dién xoay chiéu co tan sé cao va siéu cao.

Ampemet dién tir: dugc ché tao dua trén co cay chi thi dién tir. Mdi co cau chi thi dién tir
dugc ché tao vai s6 vong nhat dinh (1.W). Véi co cau cudn day tron thuong 1.W = 200A.vong;
cuon day det c6 I.W = 100 -+ 150A.vong. Loai mach tir khép kin 1.W =50 + 1000A.vong. Nhu vay
dé m¢ rong thang do ctia ampemet dién tir chi can thay doi nhu thé nao dé dam bao 1.W = const.

Ampemet dién dong: ¢6 2 loai so ¢ ampemet dién dong:

Khi do dong nho hon hoic bang 0,5A, nguoi ta dau ndi tiép cudn. Khi dé, cudn tinh va
cudn dong nhu Hinh 8a. Ta cé:

1dM 1dM .
:Ed;lZ:ETiZIZVOI L=I,=1,¢=0;cosp=1 )

Khi dong I6n hon 0,5A, nguoi ta dau cudn tinh va cudn dong song song véi nhau, va mac
thém cac phan tu vao moi nhanh dé bu sai so do tan so gy ra va dé dong trong hai cuon day
dong pha vai nhau (Hinh 8b).

Hinh 8. Ampemet dién dong: (a) do I < 0,5A, (b) do 1 > 0,5A

3.3.3. Po céng sudt tac dung mét pha
Khi do trong mach mét chiéu:

Khi c6 dong dién I; chay trong cudn tinh va dong I, chay trong cudn dong, thi goc quay
clia co cau do chay trong biéu thic.
1dM;,

@ =3 ilz= KIRB+Rf

= KpP 2
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Trong do:

@ =30 VaKe = (3)

Rp 1a dién tro caa cuon dong

Khi do trong mach xoay chiéu:

Gia su tai mang tinh dién cam, dong dién cham pha sau di¢n ap mot goc ¢. Dong dién
trong cudn ap cham pha sau dién 4p mot géc y. Ta c6 do thi véc to nhu Hinh 9.

GOAc léch pha gitra 2 dong cuon tinh vadoéng la: 6 = ¢ —y

G6c quay cia co ciu

1dM
= w M1z L1, cosé 4)

Néu chon Ry 16n hon rat nhidu so véi cam khang cia cun dong thiy = 0, khi dé & = ¢.
Ta co:

a =

_ ldMy,
~D da
Trong trudng hop tai co dién 4p cao va dong dién I6n, phai phdi hop bién &p va bién dong
Vv6i wattmet dé do cong suat cho tai (Hinh 9). Cudn dién &p caa wattmet mic & hai dau thi cap
cuia bién &p, mot dau cua cudn thi cip va vo cuaa bién ap duoc ndi véi dat.

I;I, cos ¢ = KpUI cos ¢ = KpP (5)

Uy

Hinh 9. Wattmet do cong suét cho tai

3.3.4. Po céng sudt phan khang
Dbi véi mach dién mot chiéu, cong suat, ning luong ma mach di¢n thyc hién chuyén dbi
qua duong day dién trong mot don vi thoi gian, dugc tinh bang:
P =UI (6)
~ Trong biéu do, P la cong suat thyc, Q la cong suat phan khang, d¢ dai cua S la cong suat
biéu kiéen.
Im
| .

Re

Hinh 10. Tam giéc cong suat
Cong suit phan khang Q la mét khai niém trong nganh ki thuét dién, dung dé chi phan

cong suat dién duoc chuyén ngugc vé ngudn cung cap ning luong trong mdi chu ky do sy tich
lity nang lwong trong céc thanh phan cam khang va dung khéng, dugc tao ra boi sy léch pha
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gitta hiéu dién thé u(t) va dong dién i(t). Khi u(t), i(t) bién doi theo d6 thi ham sin thi Q =
Ul sin a, v6i U, | 1a gié tri hi¢u dung u(t), i(t); ¢ la pha 1éch gitra u(t), i(t).

Cong suét phan khang Q 1a phan 4o cua cong suat biéu kién S, S = P + iQ. Cong suat
phan khang thyc té cé thé tinh tryuc tiep tu gia tri dong dién va dién ap tic thoi.

Pon vi do Q la var (volt amperes reactive), 1 Kvar = 1000 var.
4.KET QUA THIET KE MO HINH THU THAP DU LIEU VA GIAM SAT NANG LUQONG

4.1. M6 hinh thu thap dir li¢u va giam sat niang lwgng

- 8-e
Vo o

RNIINE

RS R
ool 00 0lo

o

Rl
o ®
uﬂ L
I

0000000000

Hinh 12. So d6 mach in mé hinh
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4.2. Két qua chay thwc nghiém mé hinh thu thap dir liéu va giam sat niing lweng

Hinh 13. Dit liéu md hinh thu thap va giam sat nang luong

/! VinaPhone 4G 14:35 @ 30%E ) o' VinaPhone 4G 14:44 @ 28%0 )
Modulesim o
Modulesim
14:31, H6m nay
@OFFALL @OFFRL3

Tunred off all load output Tunred off output relay 3

@ONRL1 @TIMEDATE14,40,21,03,22

Turned on relay output 1 .
Successfully set the time

@REQUEST
@OFFALL

»!' VinaPhone 4G 15:00 @ 725%8 ) «'!! VinaPhone 4G 156:13 @ 22%%
< M ¢ O
Modulesim Madulesim
@ONALL U1=225.7V
U2=2149V
Turned on all load output U3=2058V
11=0.800 A
12=0.366 A
GRFESE 13=0.359 A
U= 2300V il
U2=219.0V P3=80.34 W
U3=2168V
11=0.639 A E1= 0.163 kWh
12=0.180 A E2=0.082 kWh
13=0.180 A E3=0.129 kWh
P1=147.03 W E=0.375 kWh
P2=41.96 W Cos1=1.00
P3=41.99 W Cos2=1.00
Cos3=1.00

Hinh 14. Thu thap dir liéu va gidm sat nang lugng qua module Sim 900
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Két qua thuc nghiém cua toan bo md hinh vé co ban da hoat dong tét, hé thdng cd thé do
duogc gia tri dong dién, gia tri dién ap, cosphase va tinh dién ning tiéu thy, ddng thoi xay dung
dugc hé thdng giao tiép véi nguoi dung tir truc tiép hay théng qua GSM va dap tng duoc nhu
cau ngudi dung mét cac hiéu qua nhat.

5. KET LUAN

Trong bai b4o nay, nhom tac gia da trinh bay kién tric va trién khai hé thong thu thap dir
ligu va giam sat nang lugng dién qua GSM mot cach hiéu qua va chinh xac. Pay la mét giai
phap ung dung c6 tinh kha thi cao va hoan toan cé thé dugc ap dung cho cac mé hinh quan Iy
va giam sat nang luong dién. Cac thir nghiém trén cho thay kién triic va cac thanh phan duoc
dé xuat da dap tmg dugc nhu cau thuc té, thoi gian xir Iy va cap nhat lién tuc dé dap @ng cho
mét ang dung yéu cau thoi gian thyuce. Giup ngudi st dung c6 thé truc tiép biét duoc dién nang
tiéu thy trong nha & moi noi tir d6 phat hién ra nhiing su ¢, ddng thoi dua ra cac bién phép
kip thoi va hop Iy nham giam thiéu thiét hai.
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ABSTRACT

DESIGN A MODEL FOR DATA COLLECTION AND ENERGY MONITORING
THROUGH GSM

Le Hoai Anh'*, Vo Van An?, Hoang Minh Tuan?, Nguyen Thi Hong?, Tran Dai Hieu?,

Pham Thi Minh Thuy?, Le Dinh Hieu', Ngo Viet Song!, Nguyen Van Binh?
'Hue Industrial College
?Binh Duong Economics and Technology University
3International University
*Email: lIhanh@hueic.edu.vn

Electrical energy management and monitoring is an integrated system that includes

planning and monitoring operating systems at production units and electrical energy
consumption activities. Monitoring electrical energy management is key to safety and energy
savings. This need affects the control and reduction of an organization's energy consumption
such as minimizing costs, reducing carbon emissions, environmental damage and minimizing
risks. Therefore, monitoring electrical energy management is a continuous effort to find new
opportunities to realize the goal of safe and economical use of energy. This paper presents,
applying wireless data transmission platforms combined with the Atemega 128
microcontroller to design a real-time data collection system, set up programs, applying mobile
devices to monitor electrical energy via GSM to control electrical problems as well as manage
changes in power consumption to notify users anytime, anywhere.

Keywords: Atemega 128, GSM, Energy Monitoring, Sim 900.
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