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NGHIEN CU'U CONG TG'DIEN HAI CHIEU

UNG DUNG CONG NGHE loT

RESEARCH ON TWO-WAY POWER METERS USING loT TECHNOLOGY

TOM TAT

Bai bao trinh bay vé cong ta dién hai chiéu tng dung cong nghé loT. Mo
hinh hé thdng bao gom bd do nang lugng tiéu thu, may chd Blynk va may tinh
hodc dién thoai thong minh. Bd do nang lugng sé can ¢t vao gid tri dong dién,
dién ap, goc léch pha va thai gian st dung dé tinh toan dugc gia tri nang luong
tiéu thu clia phu tai. Cac gid tri dong dién, dién ap, cong suat, tan s6, goc léch
pha va dién nang tiéu thu dugc hién thi trén LCD. Ngoai ra dif liéu vé dién ning
tiéu thu ciing dugc gdi t6i mdt module Wi-Fi dé két ndi t6i may cha Blynk. Khi két
ndi véi internet, thiét bi do dién nang sé gui dif liéu téi mdy cht Blynk. Nho co
mdy chd Blynk, ngui dung khi mudn theo ddi thong tin vé cac chi s6 tiéu thy
dién chi can thiét bi két ni internet nhu mady tinh, dién thoai la c6 thé xem dugc.
Ma hinh cong to dién hai chiéu da dugc xdy dung va hoat dong 6n dinh.

Tirkhéa: Cong ta, cdng nghé loT, mdy chi Blynk.

ABSTRACT

The article presents about two-way energy meter applying loT technology. The
system model includes an energy meter, a Blynk server, and a computer or
smartphone. The energy meter will base on the value of current, voltage, phase
difference and use time to calculate the value of energy consumed by the load.
Current, voltage, power, frequency, phase difference and power consumption
values are displayed on the LCD. In addition, power consumption data is also sent to
a Wi-Fi module for connection to the Blynk server. When connected to the internet,
the energy meter sends data to the Blynk server. Thanks to Blynk server, when
users want to monitor information about power consumption indicators, they only
need an internet-connected device such as a computer or phone to view it. The
two-way electric meter model has been built and operates stably.

Keywords: An energy meter, loT technology, Blynk server.
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1. GIGI THIEU

Cong ta dién hai chiéu tng dung céng nghé loT mang
lai nhiéu tién ich cho khach hang. Théng qua App cai dat
trén dién thoai théng minh, khach hang cé thé theo doi
dugc tinh hinh st dung dién hang thang va chi dong dugc
viéc diéu chinh sir dung dién phu hgp, mang lai hiéu qua st
dung dién cao nhat.
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Trudc day viéc st dung dién hoan toan phu thudc vao
dién ludi qudc gia thi véi giadi phap dién mat troi hoa
ludi khach hang, hé gia dinh khong chi tiét kiém chi phi ma
con ¢6 thé ban lugng dién thua cho dién luc Viét Nam.

Ngoai ra, viéc st dung cong to dién hai chiéu ing dung
cdng nghé loT mang lai nhiéu tién ich cho khach hang nhu
vao bat ky lic nao va & dau, khach hang thong qua App cai
dat trén dién thoai thong minh, déu c6 thé theo déi dugc
tinh hinh s dung dién, dién nang tiéu thuy, hoa don tién
dién hang thang cdia nha minh. Nho vay, khach hang hoan
toan chu dong dugc viéc diéu chinh st dung dién phu hop,
mang lai hiéu qua st dung dién cao nhat. Déng thai, chi s6
cdbng to hai chiéu theo dinh ky dugc cung cap truc tiép dén
khach hang théng qua App trén dién thoai.

2.50 PO KHOI HE THONG PO PIEN NANG
So dé khoi hé thong do dién nang nhu trong hinh 1.
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Hinh 1. So d6 khdi hé thdng do dién nang

M6 hinh hé théng do dién ndng bao gobm bo do nédng
lugng tiéu thu, may cha Blynk va may tinh hodc dién thoai
théng minh.

B6 do dién nang sé can cu vao gia tri dong dién, dién
ap, goc léch pha va thdi gian st dung dé tinh toan dugc gia
tri nang lugng tiéu thu cta phu tai. Cac gia tri dong dién,
dién ap, cdng suat, tan s6, goc léch pha va dién nang tiéu
thu dugc hién thi trén LCD (Liquid Crystal Display). Ngoai ra
di liéu vé dién nang tiéu thu cing dugc gui téi mot
module Wi-Fi dé két ndi t&i may chi Blynk (Blynk server).
Khi két néi véi internet, thiét bi do dién nang sé gui di liéu
téi mot may chu Blynk server. NhG cé Blynk server ma khi
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ngudi st dung mudén giam sat théng tin vé chi sé dién
nang tiéu thi thi chi can mét thiét bi c6 kha nang két nai
internet nhu may tinh, dién thoai la c6 thé xem duoc [1, 2].

3. MO TA CAC THANH PHAN TRONG HE THONG
3.1. B0 do dién nang tiéu thu
3.1.1. S0 d6 khéi
So d6 khéi clia bd do dién nang tiéu thu nhu trong hinh 2.
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Hinh 2. So d6 khdi bd do dién nang tiéu thu

B do dién nang tiéu thu bao gom:

Hall sensor: Cam bién dong dién;

TU: Bién ap do ludng;

ATMEGA 128: Vi diéu khién thuc hién cac thuan toan do
ludng va hién thi;

ESP8266: Module giao ti€p khong day;

Amp: BO khuéch dai dién ap;

Display: Man hinh hién thi;

Power Supply: Nguén cap cho thiét bi.

Dién ap lugi va dong dién tai dugc dua qua bién ap TU va
cadm bién dong dé bién déi thanh dién ap c& mV va théng
qua khau khuéch dai dé tao thanh dién &p 0 + 5V phu hop
véi ADC (Analog to Digital Converter) clia vi diéu khién.

B6 do dién nang st dung vi diéu khién ATMEGA128 dé
tinh toan dong dién, dién ap, cong suat, tan s6, nang luong
tiéu thu va hién thi trén LCD, dong thoi dua dit liéu téi Blynk
server thdng qua module giao ti€p khéng day ESP8266.

3.1.2.Biéndp TU

Trong bo do dién nang s dung module bién ap do
lusng ZMPT101B.

Module bién ap do ludng ZMPT101B [3] dugc st dung
dé do dién ap AC c6 kha nang do t6i da 1000VAC véi bién
trg tinh chinh gia tri Analog dau ra.

Thong sé ky thuat bién 4p ZMPT101B: Nguén: 5 ~
30VDC; Dién ap vao t6i da: 1000VAC; Dong dién so cap va
thi cdp: 2mA.

So d6 két n6i module bién ap do ludng véi tin hiéu dién
ap trén hinh 3.

R r
—_—
Uiz 0--1000V

ZMPT101B | R Uz

Hinh 3. So d6 két ndi module bién ap do luong
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Dong dién dau vao/ra cho phép clia ZMPT101B la 2mA.
Dién ap cuc dai cta luéi 1a U, = 310V. D€ dam bdo an toan
cho cuén day clia bién ap, chon dong dién chay qua so cap
la ;= 0,35mA. Do vay dién tr& dau vao dugc tinh nhu sau:

, U, 310
1, 0,00035

Chuén hoa gia tri dién tr& R’ = 0,82MQ

Dién ap dau ra ctia bién ap chon 0,03V, do vay dién tré
s6 bén phia s cap dugc tinh nhu sau:

U, 0,03

R=—=——_"=

I, 000035

Chuén hoa gia tri dién trg R = 100Q.

3.1.3. Cdm bién dong dién ACS 712

Trong hé théng st dung phuong phap do dong dién dé
tinh toan céng suat tiéu thu cla céac thiét bi dién.

Cam bién dong dién ACS712 (Hall Effect Current
Sensor) dua trén hiéu Ung Hall dé do dong dién AC/DC,
cam bién o kich thudc nhé gon, dé két néi, gia tri trd ra la
dién ap Analog tuyén tinh theo cuéng d6 dong dién can do
nén rat dé két néi va lap trinh vai vi diéu khién, thich hop
V@i cac ting dung can do dong AC/DC véi d6 chinh xac cao.

DPo dong dién AC: khi cdp nguén 5VDC cho module khi
chua cé dong |, (chua cé tai) thi Vo, = 2,5VDC, khi cé dong
xoay chiéu I, (dong AC) dién ap Vou ¢6 d6 I6n tuyén tinh véi
dong dién AC tir 0 + 5VDC tuang Ung véi dong xoay chiéu
— lpmax = lpmax. Vi du, v&i loai ACS 712-5A Vo, s& tuyén tinh
véi dong dién AC tu 0 + 5VDC tuong Ung véi dong xoay
chiéu tuong Uing véi dong tuong Ung vai -5A dén 5A.

Dac tinh dau ra clia cdm bién ACS 712-5A nhu trén hinh 4,
Output Voltage versus Sensed Current

= 0,88.10°Q

4.0
3.5 | /
30— V=5V . // .
e~ S SN :
= 25 I I R f/ ]
3 = i J
S 20 | — | Ta(*C)
L T" == 40
1'5 4 L s 4 ! ! 4 { ! 4 ks 25
85
b - 150
0.5 F—
0

-7 6-5-4-3-2-101 23 45 6 7
Ip (A)

Hinh 4. D3c tinh dau ra cta cdm bién ACS712

Cam bién dong dién ACS 712 c6 mét s6 loai khac nhau
nhu: ACS 712-5A, ACS 712-20A va ACS 712-30A c6 thé do
dong dién I6n nhat lan lugt la: 5A, 20A va 30A tuong Gng.
Trong moé hinh hé théng do dién nang nhom tac gia s
dung loai cdm bién dong dién ACS 712-5A phu hgp véi
céng suat I6n nhatla 1,1kVA.

Thong s6 ky thuat ACS712-5A: Trd khang vao 1,2mQ;
Dién ap hoat déng 5V; D6 nhay dau ra 66 - 185mV/A; Nhiéu
tin hiéu dau ra nho; Do tré tin hiéu dau ra va dau vao la 5us;
Sai s6 1,5% & 25°C.
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3.1.4. Vidiéu khién ATMEGA128

ATmega128 la vi diéu khién 8 bit dua trén kién truc RISC.
V6i kha nang thuc hién méi lénh trong vong mét chu ki
xung Clock. ATmega128 c6 thé dat dugc téc dd 1 MIPS trén
m&i MHz (1 triéu [énh/s/MHz).

ATmegal28 c6 cac dac diém sau: 128kB bd nhd Flash vai
kha nang doc trong khi ghi, 512Byte b6 nh& EEPROM, 1kB bo
nhé& SRAM, 32 thanh ghi chic ndng chung, 32 dudng vao ra
chung, 3 bé dinh thai/bd dém, ngat ndi va ngat ngoai, UART,
giao ti€p noi ti€p 2 day, 8 kénh ADC 10 bit,...

3.1.5. Module giao tiép khéng ddy ESP8266

Module giao ti€p khéng day dugc st dung trong mo
hinh 1a ESP8266 c6 cac théng sé chinh nhu sau: Chip:
ESP8266EX; WiFi: 2.4GHz hé trg chudn 802.11b/g/n; Giao
ti€p: Cable Micro USB; Tich hgp giao thiic TCP/IP; S6 chan
I70: 11 (t4t ca cac chan I/0 déu co Interrupt/PWM/I12C/One-
wire, trtf chan DO).

Dé truyén théng tin tU vi diéu khién tsi module
ESP8266, trong m6 hinh st dung céng truyén thong néi
ti€p (UART). Uu di€m cua truyén thong ndi ti€p la chi can 2
day cho giao ti€p gitta vi diéu khién t&i module ESP8266:
TXD va RXD (hinh 5).

3.1.6. Module hién thij

LCD (Liquid Crystal Display) dugc sit dung trong rat
nhiéu cac tng dung cda vi diéu khién. LCD ¢6 rat nhiéu uu
diém so vai cac dang hién thi khac. N6 c6 kha nang hién thi
ki tu da dang, truc quan (chir, s6 va ki tu d6 hoa), dé dang
dua vao mach (ng dung theo nhiéu giao thuic giao ti€p
khac nhau, t6n rat it tai nguyén hé thong va gia thanh ré.

Théng s6 ky thuat LCD: Dién ap hoat dong: 5V; Hién thi
t6i da 20 tu trén 4 dong.

So d6 nguyén ly bo do dién nang tiéu thu trén hinh 5.
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a) Bén ngoai thiét bg do dién nang

b) Bén trong b do dién nang
Hinh 6. Hinh &nh b do dién nang tiéu thu
3.2. Tram chu Blynk

Trong dé tai st dung cong cu Blynk dé xay dung giao
dién giam sat cac théng sé dién nang trén dién thoai.
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Hinh 5. So 6 nguyén Iy bg do dién nang tiéu thy
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Blynk dugc thiét ké cho céong nghé IoT (Internet of
Thing): c6 thé diéu khién phan cing ti xa, hién thi di liéu
cam bién va luu trir dir liéu. C6 ba thanh phan chinh trong
nén tang dugc mé ta nhu trén hinh 7.

Hinh 7. Céc thanh phan trong hé thong Blynk

Blynk App: Cho phép tao giao dién cho cac du an bang
cach st dung cac widget khac nhau.

Blynk Cloud: Chiu trach nhiém vé tat ca cac giao tiép gitia
dién thoai théng minh va phan cing. C6 thé sit dung Blynk
Cloud hoac chay cuc bé may chd Blynk riéng cdia minh.

Thu vién Blynk - danh cho tat ca cac nén tang phan
cling phd bién - cho phép giao ti€p véi may chi va xt ly tat
ca cac lénh dén va lénh di.

Arduino: Thiét bi arduino chiu trach nhiém giam sat va
diéu khién cac thiét bi, thiét bi nay yéu cau phai két néi
mang trong mé hinh s&r dung ESP8266.

4. CHUONG TRINH VA THUAT TOAN DIEU KHIEN
4.1.Phan mém lap trinh

4.1.1. Phdn mém Aruino IDE I@p trinh cho ESP8266

Arduino IDE la mot phan mém soan thdo chuaong trinh,
viét code dé€ nap vao bo mach Arduino va ESP8266 mét
cach nhanh chong, dé dang va hoan toan mién phi.

Piém manh ctia Arduino IDE tich hop véi hon 700 thu
vién, dugc viét va chia sé bdi nha phat hanh Arduino
Software va thanh vién trong cong déng Arduino. Moi
ngudi c6 thé tan dung ching cho du &n cda riéng minh ma
khong can phai bo ra bat ky chi phi nao.

4.1.2. Phdn mém Ildp trinh cho ATMEGA128

D€ lap trinh cho ATMEGA128, trong bai bao st dung
phan mém CodeVisionAVR.

CodeVisionAVR la mot méi trudng phat trién tich hop
phan mém cho vi diéu khién Atmel AVR. N6 cung cap su hé
trg réng rai cho cac thiét bi AVR va tao ra mot doan ma nho
gon va hiéu qua.

4.1.3. Phdn mém Ildp trinh ting dung trén dién thoai

Trong mé hinh can st dung mét giao dién dé giam sat
cac théng s6 dién nang, ta cdn moét giao dién dé ngudi
dung c6 thé dé dang theo déi va diéu khién cac thiét bi
trong hé thdng. D& xay dung dugc giao dién ta sé sir dung
Blynk app.

Blynk mét ing dung trén dién thoai, cho phép ngudi
dung c6 thé tu minh tao ra giao dién va diéu khién cac thiét
bi theo y thich clia ca nhan.
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Giao dién xay dung hoan chinh nhu hinh 8.
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Hinh 8. Giao dién gidm sat dién ndng tiéu thu trén dién thoai
4.2, Thuat toan chuong trinh b do dién nang tiéu thu

Chuang trinh bat dau bang viéc khai tao cac dau vao ra,
khai tao ngat ngoai va bd dinh thai (timer) phuc vu cho do
tan s6, khai tao ADC dé do dong va ap ludi, va khéi tao
c6ng truyén théng ndi ti€p (UART) dé truyén thong vai
module Wi-Fi.

Sau khi khéi tao vao ra, chuong trinh sé tinh todn dién
ap, dong dién, cdng suat tac dung va dién nang tiéu thu roi
hién thi lén LCD. Céac gia tri do dugc gui tSi module
ESP8266 dé gui téi Blynk Server.

th";i tao dAu vao'ra, timer,
ngat ngoai, UART, ADC

»
>

A 4
‘ Po dién ap, dong dién ‘

v

‘ Tinh cong suét tac dung ‘

v

‘ Tinh dién nang tiéu thu ‘

v

‘ Hién thi LCD ‘

v

‘ Truyén théng véi ESP8266 ‘

Sai

Thoat chuong trinh

a) Chuong trinh chinh
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Bét diu

Co dir liéu do

‘ Xir ly dir liéu nhan duoc ‘

v

‘ Guri dix liéu dén Blynk Server

Thoat chuong trinh

b) Chuong gUi dit liéu tdi Blynk server
Hinh 9. Luu d6 thudt toan chuong trinh bd do dién nang tiéu thu
Do dién é&p, dong dién, cdng suat dua trén viéc 1dy mau
lién tuc tin hiéu dong va ap, s& dung phuong phap RMS
(Root Mean Square). Dién ap dau vao dang hinh sin c6 hai
ntia d6i xing ta chi can do trong % chu ky d0. Bo bién ddi
ADC sé thuc hién 1y N mau trong 2 chu ky nhu hinh 10.

Uab A
Viyeaw — — — — — — — — —
Vs
VRMS 777777777777777
Vi e
N-3
VS
V VN'Z
2
VN'I
Vl t
Vo Vi -

Hinh 10. Do dién ap hiéu dung ca lugi dién
bién ap hiéu dung dugc xac dinh theo cong thuc [6, 71:

fvz VZ+.4+VE
Vrs = \/Evpeak = % 1)

trong do:

- N: téng s6 mau da do bang ADC.

- Vi (i =0+ N): la cac gia tri dién ap do (cac mau). V; dugc
xac dinh trén co s& gia tri s6 doc dugc tir ADC theo céng
thuc (2).

Vi = o Vigr )
trong do:

- Ver: dién ap tham chiéu ctia ADC (Vrer=3,3V).

- ni: gia tri s6 12bit tra vé tir ADC.

TU (1) va (2) ta xac dinh dugc dién ap hiéu dung dua téi
dau vao ctia ADC.

nZ + n?+...+n%
Vape = 0,000732 | LN
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bién dp may phat dugc xac dinh dua trén dién ap ADC,

ti s6 bién ap va ti lé cau phan ap dau vao.

URNS = K1VADC
trong do:
- Ky: ti s6 bién ap, Ki=310/3,3 =94

n2 4+ n?+...+n?
Ups = 0,0689 ’%‘“

Phuang phap tinh todn gia tri dong dién dugc thuc hién

tuong tu nhu véi do dién ap.

Cong suat tac dung la cong suat dugce truyén cho tai va

khéng quay tré lai trong mét thai gian xac dinh. Vi vay
céng suat tac dung la gia tri trung binh cla tich dong dién
va dién ap trong mét chu ky. Cong thic clia cdng suat tac
dung la [8]:

1 0T .
P= ;fo v(Di(t)dt 3)
trong do: u(t) va i(t) la gia tri tdc thoi cta dién ap va

dong dién. Cong thiic (3) c6 thé tinh xap xi béi (4):

P= %Eg Vkik (4)

Cong suat tac dung hiéu dung Prys dugc xac dinh trén

C0 s& gia tri dién ap va dong dién hiéu dung.

Dién nang tiéu thu dugc tinh bang cong thic sau véi t

la thai gian st dung:

Q=P.t (6)
Sau khi tinh todn dugc cac gia tri dong, ap, cong suat,

dién nang, tan s6 sé dugc hién thi trén LCD va gui téi
module Wi-Fi.

5. THU NGHIEM THIET BI DO PIEN NANG
5.1. Thiét bi phuc vu cho thit nghiém

Thiét bi do dién nang da ché tao hoan chinh dugc cho

trén hinh 11.

Hinh 11. Hinh &nh cong to dién hai chiéu da ché tao

(1) Man hinh hién thi thong s6 cta thiét bi do; (2) Dau vao thiét bi do;
(3)Pauratai.

Thong s6 ky thudt chinh cla céng to dién hai chiéu

trong bang 1.
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Bang 1. Thong s chinh clia cong ta dién hai chiéu da ché tao

Tinh nang Gia tri
Dién dp dau vao 200 <+ 260VAC
Dong dién 0+ 20A
Do cong suat Thugn / Ngugc
Phuang phép do RMS

Cac thiét bi phuc vu cho thir nghiém bao gém:

- 01 ampe kim do dong dién tai MT87 dé so sanh;

- 01 vén ké do dién 4p trén tai SANWA CD800a dé so sénh;

- B6 nghich luu bam Iugi GTI600W dé tao ra cdng suéat
tra ludi.

Thong s6 ky thuat MT87: DC voltage: 600V, + 1,0%;
AC voltage: 450V, + 1,2%; AC current: 20-200-400A, + 2,0%.

Thong s6 ky thuat SANWA CD800a: DCV:
400m/4/40/400/600V - 0,1TmV/ +-0,7%; ACV: 4/40/400/600V
-0.001V/+-1,6%.

Thong s6 ky thuat GTI600W: Dién ap dau vao: 11 + 32V;
Dai dién ap luéi: 190 + 260VAC; Tan s6 lam viéc: 50Hz + 1%;
S6ng hai: < 5%; Cong suat: 600W.

5.2. M6 hinh thi nghiém

Cau trdc mé hinh thi nghiém nhu trén hinh 12. B
nghich luu néi luéi GTI6OOW tao cong suat trd ludi lay
nguodn ti bé acquy 12V/30A. Bo do cong suat 2 chiéu (Two-
way AC Meter) két néi gilia tai (Load) va ludi dién (Grid).

Load
1= ) ) i i
12V . |5 .
30Ah i GTI600OW N Grid

Battery

Q‘E I /
o,
0oogoo

Grid Tie Inverter

Two-way AC Meter

Hinh 12. Cau trdc md hinh thi nghiém
Hinh anh thuc té thir nghiém nhu trén hinh 13.

Hinh 13. Hinh anh thuc té thit nghiém

(1) Bd acquy 12V/30A; (2) Bg nghich luu néi ludi; (3) Cong to dién hai chiéu;

(4) Ampe ké; (5) Von ké; (6) Kt noi ludi; (7) Két ndi tai;

(8) Dién thoai cai ting dung gidm sat thong so.

Tai thir nghiém la tai R va RL nhu hinh 14. Thong s6 tai
nhu sau:
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- Tai R: hé s6 cosp = 1, cdng suat 650W;
-Tai RL: hé s6 cosp = 0,6, cOng suat 50W.

Hinh 14. T3i th{ nghiém
Mot s6 hinh anh thi nghiém nhu trén hinh 15, két qua
th& nghiém cho trong bang 2 va 3.

a) Két qua do cong suat thudn trén thiét bi va trén dién thoai vdi tai R-L
- = F & =4

. \:k.

T'WO-WAY AC MEI]

sanwa

¢) Két qua do cong sudt tra ludi
Hinh 15. Mgt s6 két qué thuc nghiém

Nhan xét:

Trén hinh 153, ta thdy cac thong sé nhu dién ap, dong
dién dugc do thiét bi da ché tao va céc thiét bi do dung dé
so sanh (thiét bj do kiém chuan).

Sai sO tuyét d6i do dong dién:

Al = Ipy — Iy = 0,27 — 0,23 = 0,04 (A);
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Sai s tuang doi do dong dién:
vl = % = % 100% = 17,4%.

Sai sO tuyét d6i do dién ap:

AU = Upy — Uy = 213,7 — 219,9 = —6,2 (V);

Sai s tuang ddi dién ap:

= % = 22-.100% = 2,8%.

Vi tai RL, sai s6 do dong dién ctia mé hinh thiét bi da
ché& tao la kha I6n, can phai hiéu chinh.

Trén hinh 15b, ta thady céc thong s6 nhu dién ap, dong
dién dugc do thiét bi da ché tao va cac thiét bi do dung dé
50 sanh (thiét bi do kiém chuan).

Sai sO tuyét d6i do dong dién:

Al =l — Iy = 3,11 — 3,10 = 0,01 (A);

Sai s6 tuang doi do dong dién:

vyl = % = % 100% = 0,32%.

Sai sO tuyét déi do dién ap:

AU = Upy — Uy = 213,7 — 219,9 = —6,2 (V);

Sai s tuang déi dién ap:

= % = 22-.100% = 2,8%.

Vi tai R, sai s6 sai s6 do dong dién ciia mé hinh thiét bi da
ché tao 1a kha nho; con sai s6 do dién ap c6 thé hiéu chinh.

Trén hinh 15¢, ta thdy cac thong sé nhu dién 4p, dong
dién, cong suat thuan (cong suat tiéu thu), cdng suat nguoc
(céng suat tra ludi) va dién nang tiéu thu da dugc gui tGi
dién thoai thong minh thong qua may chu Blynk server.

Bang 2. Két qua thir nghiém do cong sudt thudn vdi tai R va RL

Bang 3. Két qud thi nghiém d chinh xéc phép do cong sudt ngugc vdi tai RL
Thiét bi do Lan1 (Lan2 | Lan3 | Lan4
W W W | W
Thiét bi chuan (ampe kim MT87 vavon ké | 45 50 40 65
SANWA (D800a)
(0ng to dién hai chiéu 44 52 4 64
Nhan xét:
Trong bang 3, tuy ting thai diém khac nhau ma céng
suat cong suat ngugc (cong suat tra ludi) thay déi khac nhau.
Sai s6 tuyét déi I6n nhat khi do cong suat ngugc (cdng
suat tra lugi):
APyax = Poo — Prayc = 2 (W);
Sai s tuong ddi I6n nhat khi do cong sudt ngugc (céng
suat tra lugi):

yP = 18Pmaxl _ 2 4600 = 504
Ptarc 40

6. KET LUAN

Nhoém tac gia da xay dung thanh céng mé hinh cong to
dién hai chiéu Ung dung céng nghé IoT. M6 hinh céng to
dién hai chiéu hoat déng 6n dinh. D&i véi tai thuan tré R,
sai s6 tuong ddi I6n nhat cta mé hinh cong to dién hai
chiéu 13 2,3% vdi gidi tin hiéu do phd bién. Déi vdi tai ¢ ca
thanh phan thuan tré R va cam khang L (tai RL), sai s&
tuong doi 16n nhat ca méd hinh cong to dién hai chiéu la
10%. Sai s6 tuong déi I16n nhat khi do cong suat ngugc
(cOng suat tra luéi) la 5%.

Nhiing két qua nghién clu trong bai bao la co s& dé
hoan thién va trién khai Ung dung cong ta dién hai chiéu
trong thuc tién.

LOI CAM ON

Nghién ctu nay dugc tai trg bdi Trudng Pai hoc Hang

Loai tai Lan1(W) Lan2(W) | Lan3(W) | Lan4(W) hai Viét Nam trong dé tai ma s6: DT21-22.41.
R 665 660 661 657
RL 55 54 52 53 TAI LIEU THAM KHAO
Nhén xét: [1]. Bui Van Minh, Duong Thanh Long, Pham Quang Huy, 2020. Lap trinh

Trong bdng 2, véi tdi R:

Sai sO tuyét déi Ién nhat (so véi gid tri dinh muc cda tai):
APy = Pyo — P = 15 (W);

Sai s6 tuong d6i I6n nhat:

_ |APmax| _ 15 _
YP == = 650.100%— 2,3%.

Nhu vay, d6i véi tai thuan trd R (tai R), sai s6 tuong

ddi 16n nhat ciia mé hinh cong to dién hai chiéu la 2,3%.

Trong bang 2, véi tai RL:

Sai sO tuyét déi Ién nhat (so véi gid tri dinh muc cda tai):

APy = Ppo —P =5 (W);

Sai s tuang ddi lon nhat:

yp =1maxl = 2 1009 = 10%.

DGEi véi tai cd ca thanh phan thuan trd R va cdm khang L
(tai RL), sai s6 tuong déi I6n nhat cia mé hinh cong to dién
hai chiéu la 10%, 1a kha 16n, can phai hiéu chinh.

16 | Tap chi KHOA HOC VA CONG NGHE @ Tép 58 - S6 3 (6/2022)

dieu khien xa voi ESP8266, ESP32 va Arduino. Youth Publishing House, Hanoi.

[2]. Nguyen Tat Bao Thien, Pham Quang Huy, 2019. Arduino va lap trinh loT.
Youth Publishing House, Hanoi.

[31. https://innovatorsquru.com/zmpt101b/ AC Voltage Sensor.

[4]. https://www.micro-transformer.com/pch-mounting-current-
transformer-ZMCT103Chtml

[5]. https://www.st.com/en/microcontrollers-microprocessors-/stm32f103¢8.html

[6] T. M. Chung, H. Daniyal, 2006. ARDUINO based power meter using
instantaneous power calculation method. ARPN Journal of Engineering and
Applied Sciences.

[7] Erkan Yuce, Shahram Minaei, Sezai Tokat, 2007. Root-Mean-Square
Measurement of Distinct Voltage Signals. 1EEE Transactions on Instrumentation
and Measurement, Vol. 56, pp. 2782 - 2787.

[8]. Akagi, Y. Kanazawa, A. Nabae, 1983. Generalized Theory of the In-
stantaneous Reactive Power in Three-Phase Circuits. IPEC'83 - Int. Power
Electronics Conf., Tokyo, Japan, pp. 1375-1386.

AUTHORS INFORMATION
Tran Sinh Bien, Nguyen Van Tien
Faculty of Electrical - Electronic Engineering, Vietnam Maritime University

Website: https://jst-haui.vn





