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Abstract: The article researches and manufactures a smart electricity management system via a remote
app, helping users look up the parameters of power consumption at any desired time. This system continues
to develop features and may be practical in the future.
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1. Bit van dé

Theo Co quan Ning lwong Qubc té IEA nim
2021, nganh dién chiém khoang 20% tong mtc tiéu
thu nang lugng. Qua trinh ti€u thu dién thai ra moi
truong lugng CO, rat 16n, chiém % tong luong CO,
thai ra ciia nganh nang luong. Chinh vi vy, tiét klem
dién 1a xu hudng bén viing ciia con ngudi trong thé
gi61 hi¢n dai.

Tai Viét Nam, thoi quen st dung dién nang (PN)
ctia ngudi dan van con lang phi, nhat 1a ¢ cac khu
vuc cdng cdng nhu: truong hoc, sinh hoat & cac ho
gia dinh...Tinh trang qué tai dién, ro ri dién, dé dan
dén chay nd gy mat an toan cho nguoi dan. Ban than
nguoi dan héau nhu khong kiém soat dugc lugng dién
tiéu thu trong gia dinh minh.

Mat khac, cac thong s6 vé dién can duoc phé cap
cho hoc sinh (HS) va nguoi dan, dé ngay tir khi ngdi
trén ghé nha truong, HS tir Itra tudi trung hoc c¢6 thé
hiéu va tinh toan duoc cac thong sé vé dién ma thay
d6i thoi quen sir dung.

Tt thuc té trén, nhom tac gia da nghién cuu va
cho ra doi “Hé thong quan li dién ndng bang cong
nghé khong ddy” voi bdbn nhom chire nang chinh:

*Cung cdp cho ngueoi ding cong cu tra civu cdc
chi 56 vé dién: Cong suat P (W), Cuong d6 dong dién

(A), Hiéu dién thé U (V), Chi sé cong to (KWh),
Tan sb dién (Hz), Hé s6 cong suat:

App quén 1y s& cho phép nguoi sir dung kiém tra
cac chi s trén moi lac moi noi. Cac thong tin va s6
liéu hién thi dudi dang biéu dd theo ting gid, timg
ngdy, timg tuan va timg thang gitp nguoi co su so
sanh muc dg tiéu thu DN gitta cac thoi diém.

*Canh bao khi dién nang vuot qua muc ti€u thu
dé ra

*Canh béo céc su ¢0 dién

Khi dién nang ti€u thy vugt qua mic, app s€ tu
dong thong bao dén nguoi dung dé kip thoi co cac

M

bién phép xur 1y, tranh cac tinh hudng nguy hlem xay
ra nhu chay day din dién, chap dién, chay no,... He
thdng s& ty dong ngit ngudn dién sau 2 1an thong bao
dé dam bao an toan cho nguoi dung.

*Bat tit cac thiét bi tir xa

Hoat dong theo nguyén ly khi c6 chuyén dong,
dén s& chuyén ché d6 sang, sau 2 phat khong co
nguoi, dén s tu dong tat.

San pham duoc 1am ra dua trén nén tang ngdn ngit
lap trinh C++ dé viét code trong giao dién Arduino
IDE mang lai hi¢u qua thiét thuc. Déng thoi, hé théng
chi duoc sir dung bo diéu khién wifi (SMART WIFI
Smart APP), Module PZEM-004T May Bién Ap Lai
Chia, NODEMCU, mach Arduino, Raspberry Pi va
Module Relay dé mua va chi phi ré.

2. N§i dung nghién ciru
2.1. Muc tiéu nghién ciru

Thiét ké dwoc mot thiét bi nho gon, co kha ning
hoat dong on dinh, do cac thong sb co ban cua dong
dién

Thiét ké app giup nguoi dung theo ddi cac chi sd
dong dién tai thoi diém bat ki, nham kiém tra tinh
minh bach ciia cong to dién. Pong thoi, cho phép
ngudi dung dat cac han muc tiéu thy dé kiém soat
va tiét kiém dién hiéu qua. Mat khac, hé théng co
thé dua ra cac canh bao vé su cb qua tai dién, 10 ri
dién. App dugc sir dung trén smartphone co thé bat
tat thiét bi tir xa, trong trudng hop quén khong tit ti
vi hay tat quat, tit bép... khi di ra ngoai ma quén.
2.2. Thiét ké sin phim
2.2.1. Thiét ké hoan thién App Blynk: Cung cdp cho
nguoi ding cong cu tra ciru cdc chi s6 vé dién: Cong
sudt P (W), Cuong dé dong dién (A), Hiéu dién thé
U (V), Chi s6 cong to (KWh), Tan sé dién (Hz), Hé
$6 cong sudt:

*Nguyén Iy hoat dong cua App Blynk

Khi céac thiét bi do duogc dién ap, dong dién tiéu
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thy, cong suét tiéu thy, tan sd dién, luong BN tiéu
thu s€ gui vé mach diéu khién trung tdm. Mach diéu
khién trung tim sg&:
Giao tiép voi cong to giam sat dé lay duoc cac
chi s6 vé dién cua h¢ thong dién cua nguoi st dung.
Guri cac chi s6 d6 vé Server chita phan mém quéan

ly.

Nhan 1énh ctia ngudi quan 1y dé guri “Chi sé cong
to, PN tiéu thy, cong suét, dién ap...” toi nguoi su
dung dién thong qua App Blynk.

*Ma code lap trinh cho app Blynk

voltage = pzen.voltage();
i

% 5 (wottoge); cvy; | Po Pién 4p va giti dit liéu v& app
tech10,vottoge);

fing voltage");

;| Do Cudng do dong dién va giti
dit liéu v& app

Po Cong sufit va giti dir liéu vé
app

con| Do s& Kilowatt-gid sit dung va
gt dit liéu v& app

<> Do thn s6 va giti dit liéu v app

Do H¢ s6 cong sufit va giti dir
liéu vé& app

2.2.2. Tw lap trinh mot app riéng - app WEMS (The
Wireless Electrical Management System) ho tro bét
tat cdc thiét bi tir xa, canh bao khi dién nang vuot
qud mikc tiéu thu dé ra va cdc sw cé dién

*Nguyén ly hoat dong cua app WEMS

Nhoém nghién ctru tu 1ap trinh riéng thém 1 app
moi viét bang HTML, CSS va JavaScript nhdm hd
tro cac tinh nang bat tt tir xa, canh bao han muc tiéu
thy. Sau d6, chuyén thanh Gmg dung riéng st dung
trang web https://appsgeyser.com. Dat thém 1 server
trung gian duoc viét bang ngon Fast API, cu thé 1a
Raspberry Pi dé gui 1énh dén Arduino bang giao thirc
pyFirmata. Server nhan Iénh Gng dung nguoi dung,
doc 1énh va gui tin hi¢u dén Arduino, tit mo deén.

Quy trinh nay cling thyc hi¢n tuong tu dé canh
bao khi DN vuot qua mirc tiéu thu dé ra. Cu thé, néu
ban dat ra han muc ti€u thu tai SOkWh, Raspberry Pi
va Arduino s& giao tiép dé giri 1énh vé app, hién thi
thong bao trén app nguoi dung.

DPbi v6i tinh ning canh bao cac su cb dién,
Raspberry Pi va Arduino s& tiép tuc giao tiép dé gui
1énh v& app canh bao cho nguoi dung. Hé théng da
duogc két ndi voi aptomat sé tu dong ngit ngudn dién
sau 2 lan thong bao néu nguoi ding khong c6 cac
bién phap xir Iy dé dam bao an toan cho ngudi .
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Ngudi ding

B/t den v
) Module Relay

Hinh 1: So @6 vdn hanh
*Ma code ldp trinh cho app WEMS

Mz code tng
dung WEMS

Mi code quéan ly hé
théng bat tit den

/lamp_off")
mp_off():

[7].write(0)
return {
epted”,

2.2.3. Két qua thue nghiém

Thit nhat, khi két ndi thiét bi tiéu thu dién vao hé
théng quan Iy DN thi cac chi sé s& giri toi App Blynk:
trén app hién thi luén cac chi sé nhu cong suat P (W),
cudng d6 dong dién (A), hidu dién thé U (V), chi sb
cong to (KWh), tan s6 dién (Hz), hé sd cong suét
tai mot thoi diém bét ky qua giao dién App Blynk
(Hinh 7) Béng thoi, trén giao dién ciing xuét hién
mot biéu do dién nang tiéu thu theo thoi gian thuc, 1
gio, 6 gio, 1 ngay, 1 tuan, 1 thang. Viéc nay cung cap
cai nhin tryc quan cho céac ho gia dinh vé lugng dién
sir dung, ddng thoi phan tich cac mdc gid cao diém,
giap nguoi dung co cac bién phap kip thoi.
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Hinh 2: App Blynk quan ly dién nang khi hoat dong
Thu hai, nhom nghién cuu lap trinh trén 2 app,
chung déu chay on dinh, cac thong bao vuot han
murc tiéu thy dé ra da bude dau hoat dong. Pong thoi,
ngudi dung c6 thé bat tit dén tir xa qua giao dién app.

T4t den Bit den

Welcome back, User!

Current Class: 10A2 | Members: 27

Status
Current Lighting: Bright

Current Temperature: Normal

Control Station

Hinh 3: Giao dién app tw ldp trinh
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Tuy nhién viéc sir dung hai app khac nhau (Blynk
va WEMS) khién nguoi ding cam thay khong thuan
tién. Vi vy, nhom nghién ctru dy dinh s€ tich hop
app Blynk vao WEMS, ty viét code dé ting hiéu
nang va trai nghiém nguoi dung, ddm bao do hi¢u
qué cao nhat trong thoi gian t6i.

Thir ba, nhom nghién ciru da két ndi véi gido
vién Khoa hoc dé thir nghiém “Hé thong qudn Iy
dién nang bang cong nghé khéng day” vao day hoc:
dung do dac cac thong s6 cuong do dong dién, cong
sudt, tan so, hiéu dién thé... hién thi trén smartphone
kich thich sy thich thu ctia HS trong mon vat ly 16p
7, 8,10. Hoc sinh ciing dé dang cap nhat thong tin va
doc s liéu do thay vi dung nhiéu thiét bi khac loai
hay ding nhiéu thao tac dé do. Tir 46, GV 16ng ghép
kién thirc vé y nghia ctia cac thong sd, cach doc thong
s0, giao duc su tiét kiém dién- tiét kiém nang lugng,
thay di théi quen st dung lang phi ngudi ding dién.
3. Két luan

*MO0 hinh da hoan thién va do dugc cac thong )
co ban cua dong dién (cong sudt P, cudng do dong
dién, hiéu dién thé U, chi s6 cong to, tan sb dién (Hz)
va hé s6 cong suat) gitip nguoi ding kiém tra cac chi
s6 dién ¢ thoi diém bat ki. Dong thoi, App WEMS
dang hoan thién dé tich hop cac chic ning tao ra trén
app Blynk dé t6i wu héa trai nghiém nguoi ding. Hé
thdng quan 1y dién bang cong nghé khong day ciing
dugc sir dung trong truong dé thu hut HS trong cac
bai thyc hanh cia bd mon, 16ng ghép ndi dung GD
tiét kiém nang luong.

Viéc dua hé théng vao st dung dai tra s€ l1a giai
phap gitip nguoi dung y thire viée st dung va quan ly
hiéu qua DN, mang lai loi ich d6i voi ngudi sir dung
dién, thuc ddy cac muc tiéu ning lugng bén viing ma
thé gidi dang theo dudi.
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