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In practical production and daily life, three-phase asynchronous electric motors
are increasingly being utilized, not only due to their simple structure and ease
of maintenance and repair, but also because of the variety of methods available
for controlling and monitoring their operation. With the advent and rapid
development of semiconductor and communication technologies, the use of
inverters for motor speed control has become a preferred choice for many
enterprises and manufacturing facilities. The integration of IoT into these
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systems enhances the capabilities for remote control and monitoring, aligning
with the trends of Industry 4.0. This paper presents a method for using the loT
Vbox to remotely control and monitor the Hedy HD71 inverter and motor
system. Through an experimental model, the authors developed an intuitive
control and monitoring interface using the Vnet software, which displays motor
parameters and monitor the communication signals between the Vbox and the
inverter. A real — time warning and data storage mode is set up to allow
operators to monitor the system remotely via the Internet. Experimental results
demonstrate that the system effectively controls and monitors the motor's
frequency, voltage, and current from a distance. Detects loss of connection
between Vbox and inverter, proposes measures to reduce communication delay
between inverter and Vbox.
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Trong thyc té san xuat va doi song dong co dién khong dong bo ba pha ngay

cang duoc st dung nhiéu, khéng chi vi ciu tao don gian, dé sua chita, bao
dudng ma con vi co nhidu phuong phap diéu khién, giam sat dong co hoat
dong. Voi su ra doi va phat trién manh mé cua cong nghé ban dan va truyén
thong viéc st dung bién tan dé diéu khién téc do dong co duogc nhiéu doanh
nghi¢p, nha may lya chon. Khi tich hop IoT vao hé thdng s& gitip tdi uu hoa
kha ning diéu khién va giam sat tr xa, phu hop Véi xu huéng cong nghiép
4.0. Bai bao nay trinh bay vé phuong phap str dung IoT Vbox dé diéu khién
va giam sat tir xa bién tan Hedy HD71- dong co. Thong qua mé hinh thyuc
nghiém, dé kiém ching hoat dong cua hé thong tac gia xay dung giao dién
diéu khién, giam sat tryc quan qua phan mém Vnet, hién thi cac thong s cia
dong co, kiém tra giam sat tin hiéu giao tiép giita Vbox va bién tan. Thiét lap
ché do canh bao luu trir thoi gian thyuc giup cho ngudi van hanh co thé theo
dai khi & xa qua mang Internet. Két qua thuc nghiém cho thay hé thong da
diéu khién va giam sat tir xa dugc tan sd, dién ap, dong dién ctia dong co.
Phat hién mét két ndi giita Vbox va bién tan, dwa ra bién phap dé giam do tré
truyén thong gitra bién tan va Vbox.
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1. Gigi thigu

Tu dong hoa ludn 14 vu tién hang dau trong cac nganh cong nghiép va may moc c6 xu hudng
thay the con ngudi trong mot so nhiém vu. Trong cac hé thdng cong nghiép ludn doi hoi c6 su
ghép nbi, truyén thong diéu khién cac thiét bi. Viéc giam sat va theo doi hé théng cong nghiép
dam bao d6 tin ciy va 6n dinh hoat dong. Do d0, viéc lap dit cac hé thong diéu khién giam sat 1a
diéu khong thé thiéu. Tuy nhién, hién nay da phan cac hé thong sir dung bo diéu khién logic lap
trinh (PLC) va giao dién nguoi may (HMI) dé két néi va didu khién, giam sat [1] — [4]. Khi s
dung hé théng nay thuong phai dugce diéu khién tai chd gua mang Lan, khong thuc hién duoc &
cac khoang cach xa gdy kho khan cho nguoi van hanh. Mat khac véi cac nghién ctru trude day
[5], [6] cac hé thong sir dung PLC chua dé cap dén d6 tré truyén thong cua hé thong.

Véi su da dang va s6 luong thiét bi nguon, thiét bi giam sat bién tan- dong co trong cac phong
mdy ngay cang nhiéu, diéu nay lam ting d6 khé cho viéc didu chinh tan s6 va bao tri thiét bi nén
can phai tich hop di liéu trang thai lam viéc cua thiét bi va dua vao hé théng quan ly khong day.
Trong thoi dai chuyén do6i sb, cong nghé truyén thong, cong nghé IoT ngay cang phat trién va
dugc tng dung rong rii [7] — [11]. Do d6, nghién ctru hé thong diéu khién, giam sat tir xa bién
tan — dong co dién khong dong bo ba pha s& giup cho ngudi quan 1y hé thdng c6 thé theo dai va
can thiép kip thoi khi c6 céc canh béao 16i. Bé giai quyet van dé vé hé thong sir dung truyén thong
c6 day, truyén thong khong day trong khoang cach ngin, bai bao tip trung nghién ctu ung dung
IoT Vbox trong diéu khién, giam sat tir xa bién tin Hedy HD71- dong co dién khong ddng bo ba
pha, kiém tra, giam st tin hiéu giao tiép giita Vbox voi bién tan va dwa ra bién phap giam do tré
truyen thong trong hé thdng. Ty dong dua hé thong vé trang thai an toan dé dimg dong co va ghi
lai 15i két ndi dé phuc vu chudn doan hodc bao vé cloud.

2. Phuong phap nghién ctru

2.1. Ghép néi Vbox va bién tan

2.1.1. So dé khéi chirc nang hé théng [ Newnpcasw | [ Neinac 20y
So dd khoi h¢ thong dugc thiét ké nhu Hinh 1,

bién thoai hoac may tiph cO cai dat phén meém

Vnet. Dung Vnet dé cau hinh cho thiét bi loT

Vbox, thiét bi nay dugc cung cap boi nguon 24V

mot Chleu Sau d6 can ghép ndi bién tan véi Vbox .
BIEN TAN |-—

qua cong truyen thong RS 485. Bién tan Hedy
HD71 duoc cap ngu0n xoay Chleu 1 pha 220V.
PAu ra cua bién tin duge dau ndi véi doéng co

dién khong dong bo ba pha. Hinh 1. So' d6 khéi hé théng

2.1.2. Sor do dau néi phan cing bién tan va Vbox

So dd déu néi phan cing bién tan va Vbox dugc thiét ké nhu so do Hinh 2. Sir dung chan A
cua bhién tan noi vao chan so 1 cua RS485 cua Vbox. Chan B cua bién tan noi vao chan so 6 cua
RS485 cua Vbox.

2.1.3. Cdu hinh truyén théng véi bién tan Hedy HD71

Bién tan Hedy HD 71 str dung Modbus RTU, hd trg doc va ghi thong tin thuong xuyén co
khung di liéu theo dinh dang nhu Hinh 3. Modbus RTU st dung byte kiéu big-endian dé néu di
liéu va dia chi, giri byte cao trudc va giri byte thdp sau. Khung duoc két thuc véi khoang thoi
gian im lang, muc t6i thiéu 1a 3.5 ky tu khi bat dau va sir dung CRC-16 dé kiém tra tin nhin
thong tin. Bang ma chirc nang dugc quy dinh trong Bang 1.
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Hinh 2. So dé dau ndi bién tan va Vbox

Khung dit liéu MODBUS
- —
Start (Vi mitc téi .

B . A _ . _ . Két thic (Vi khoang thai
thiéu trong khodng Dia Chi v6 higu Dia Chi vé hiéu Dia Chi v6 hiéu gian t61 thiéu khoang thoi gian
théi gian 3.5 ki ) 3.5kitw)

Hinh 3. Khung diz liéu Modbus
Bang 1. Ma chuc nang
Ma (hex) Sw miéu ta
03H Poc nhiéu thanh ghi i
06H Ghi mét thanh ghi, khong luu khi tat nguon
10H Ghi nhicu thanh ghi, khong luu khi tat nguon
17H Ghi nhigu thanh ghi, khong luu khi tat nguon

Céc thong sb can thiét lap trén bién tin Hedy HD71 dé truyén thong: P0101 = 1 dé reset bién
tan; P0103 = 1 chon ché do truyén théng; P0104 = 3 chon giao thuc ndi tiép; P0318 = 1 chon dia
chi; P0319 = 3 téc d6 truyén; P0320 = 1 giao tiép cau hinh.

Khai bao cac thong tin vao phan mém Vnet: Can khai bao cong port, khai bdo Device Typ loai
Modbus, chon Protocol loai Modbus RTU slave vi sir dung Vbox la master, chon Baud rate theo
thong s6 P03.19, chon Stop bit theo thong sb P03.20 va chon cong giao tiép 1a RS485

Khi giao tiép voi RS485 ciia Vhox, ta phai chuyén hé Hexa cua bién tan sang hé thap phan
clia Vbox dé doc dugc cac thong sd can truyén thong.

Thiét lap bang tag nhu Bang 2, Bang 3, Bang 4.

Bang 2. Tag cai dat tan sé

Tén tag Tham s6 Hé Hexa Hé thap phén
Fmax P01.06 0069H 105
Fmin P01.07 006AH 106
Run P03.12 0137H 311

T giam toc P01.09 006CH 108
T tang toc P01.08 006BH 107
Setup F P02.11 00D2H 210

http://jst.tnu.edu.vn 285 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 230(14): 283 - 290

Bang 3. Bang tag hién th;

Tén tag Tham sb Hé Hexa Hé thap phén
Fchay P05.09 01FCH 508
F tham chiéu P05.08 01FBH 507
I(out) P05.12 01FFH 511
U(dc) P05.11 01FEH 510
U(out) P05.10 01FDH 509
I momen P50.13 0200H 512

Bang 4. Bang tag setup dong co

Tén tag Tham s6 Hé Hexa Hé thap phén
Toc do day tai (rpm) P01.16 0073H 115
Udm P01.12 006FH 111
R Stato P01.18 0075H 117
Idm P01.13 0070H 112
Hé s P P01.19 0076H 118
Fdm P01.15 0072H 114

2.2. Giao dién diéu khién va gidm sdt bién tan Hedy HD71- dgng co di¢n khéng dong bg ba pha
2.2.1. Giao dién

Str dung phan mém VNet dé thiét ké giao dién setup s6 dong co dién nhu Hinh 4.

[ ]

teskok-Setu
teskok-V DM teskok-COS PHI p F P0O211
teskok-T giam to
teskok-T tang to
teskok-1 DM teskok-TOC DO TAl teskok-f max < P0108

teskok-Stato

cac thong

Hinh 4. Giao dién cai dat
Mo hinh hé théng thuc nghiém sir dung dong co khong dong bo ba pha co cac thong sb dinh
muc can cai dit va khai bao ddi tuong diéu khién trén phan mém gém: Bién ap dinh mac: 220 V;
Hé s6 cong suat: Cose = 0,85; Tan so dinh muc: 50 Hz; Tan sé nho nhat Fmin: 0 Hz; Tan sé lon
nhat Fmax: 50 Hz; Thoi gian ting toc: Time up; Thoi gian giam toc: Time down.
Giao dién diéu khién va giam sat dugc thiét ké nhu Hinh 5 cho phép theo dbi tan s, dién ap

va dong dién cua dong co dién.
BIEU DO TAN SO, PIEN AP, DONG DIEN | = o1

180 =y ouT
W1 ouT

o
10:25:45 10:26:00 10:26:15 10:26:30

Hinh 5. Giao di¢n giam sat
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Bén canh do, khi xay ra tinh trang cdc thong sd ’hOat dong vuot qua gia tri cho phep, can c6
giao dién canh bao dugc theé hién nhu Hinh 6, c6 thong ké va luu trit theo thoi gian dé nguoi van
hanh c¢6 thé theo doi va xtr ly cac tinh huong kip thoi.

1DM General Alarm 45 [Trigger2025-05-13 10:58:35 Confirmed 2025-05-13 11:15:15

VDM General Alarm 220 Trigger2025-05-13 11:13:59 Confirmed 2025-05-13 11:23:23

Confirm

Confirm

Confirm

Q M M Alarms number

Hinh 6. Giao dién canh bdo
2.2.2. Xay dung leu do thudt todn

Bitdiu > )
R i Dién 4 R anog s RS
{_Dong dié
Khdéi dong Vbox - H i T G
va Bién tin |

l inverter address = addr = | | Y

’ inverter address = addr = 1

Céu hinh truyén thong !
bién tin —&
| read command = 4.509 |
Céu hinh Vbox Wecon | read command = 4.511
tuong (mg

s /ﬁmpks—tss S D

TR giira bién tin va 5
\\\\ Vbox-H "

r A 2 ~
Kiém tra két ndi TS
va thong s

I inverter address = addr = 1 |

o

] read command = 4.508 |

I parameter data = 01FCH |

v

< CRC=863F H:;

i-Next\/

S

Truyén théng
thanh cong

[ parameter data = 01FDH |

Khai tao truyen thong
Baud rate = 9600
Watchdog = 3000 ms

Giri Lénh tir Vbox
xuéng bién tin

Bt déu dém thai gian

So sanh thoi gian
T1 thisi gian giri lénh
T2 thii gian phan héi
At=1 250 + 300ms

Canh bdo 16i
Watchdog

Bién tin chay
& ché do

Xir 1y tin hi¢u nhin duoc mic dinh

vi cip nhit lai hé théng

Quay lai vong lap thin
gian dinh ky

Khoi tao truyén thong
Baud rate = 38400
Watchdog = 150 ms

Giri Lénh tir Vbox

xudng bién tin

Bit diu dém thoi gian

So sinh thoi gian
T1 thiri gian gii lénh
T2 thisi gian phn hdi
At=1£70 ms

Cinh bio 15i
Watchdog

Bién tin chay|
& ché 4o

Xir I tin hi¢u nhin duoe méc dinh

vi ciip nhiit lai hé thong

Quay lai vong ldp thoi
gian dinh ky
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Khai tao truyén thong

Baud rate = 38400
‘Watchdog = 3000 ms

Khai tao truyén thong
Guri Lénh tir Vbox
xubng bién tin

Baud rate = 9600
Biit dau dém thoi gian

Watchdog = 150 ms

Giri Lénh tir Vbox

xuéng bién tin

Bit diu dém thai gian

So sanh thai gian
T1 thoi gian gui lénh
T2 thoi gian phan hoi
At =+ 250 + 300ms

So sénh thoi gian
T1 thoi gian gui lénh
T2 thdi gian phan héi
At=1+70ms

Canh bio 13i
Watchdog

Bién tin chay

Canh bio 1i
Watchdog

G chédd
Xir ly tin hiéu nhin dugc mic dinh
va cép nhat lai hé théng

Quay lai vong liip thoi
gian dinh ky

Bién tin chay
& ché o

Xir 1§ tin hiéu nhin duge mic dinh

vi cip nhit lai hé théng

Quay lai vong lap thoi
gian dinh ky

Hinh 7. Luu dé thudt todn

Véi yéu cau can hién thi cac thong sé cua bién tan Hedy HD71, kiém tra két ndi giira bién tan
va Vbox, nhom tac gia xay dung luu do thuat toan duoc thé hién nhu Hinh 7.

3. Két qua nghién ctru

Dong co dién

Laptop

Hinh 8. Mo hznh thir nghlem ket noi bién tan, déng co qua Vbox

Mo hinh thuc nghiém hé thong nhu Hinh 8 bao gom: Pong co dién khong dong bo ba pha;
loT Wecon Vbox H-WFI; Bién tan Hedy HD71; May tinh ca nhan; Nguon dién 220 VAC, 24
VDC. Qua trinh chay thir nghiém dat duwoc két qua nhu Bang 5.

Bang 5. Két qua thir nghiém

STT Tén s6 (Hz) Pién ap (V) Dong dién (A)
1 20Hz 88,6 1,87
2 25Hz 110,3 1,91
3 35Hz 153,7 1,96
4 45Hz 198,2 2,02
5 50Hz 220,5 2,05

Khi str dung IoT Vbox ¢ thé diéu khién va theo ddi qua may tinh tir xa chi can co6 két ndi
Internet. Ket qua thuc nghiém cho thiy da thu thap duoc cac thong so vé tan sd, dong dién, dién
ap. Bién tan thay déi tan sb va dién ap voi quy luat diéu khién gitr ti s6 U/f khong ddi va dong co
chay ¢ ché do khong tai nén dong dién gan nhu khong d6i. Qua cac 1an chay tng voi cac tan s6
khac nhau thi cac thong s6 do duoc chinh xac va hé thong lam viéc 6n dinh.
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Két qua chay thir nghiém phuong phap do kiém tra két nol gitta Vbox véi bién tan trén Vbox
log, giam sat trén phan mém Vnet véi cing do dai cap, toc do truyén khac nhau, thoi gian
Watchdog khac nhau dugc dua vao Hinh 9.

TSC DO TRUYEN 38400 BAUD VA WACHDOG 150ms (cap 10 m)

TOC DO TRUYEN 9600 BAUD VA WACHDOG 150ms (cap 10 m)

1] 30T 093000 | 000 | 008 | 3B 1] U075 0950000 | 000 | 018 | 18 | Ui
2 30 0900 | 050 | 00 [ ® | womsoeseosn | osw [ oet [ W | U
3 suomms e300 | 10 [ w8 [ 8 3 avors ooseorow | o0 [ w6 | 6 [
4 aUos GOS0 | 10 | 15 | 8 o ovorows ogseotsw | 10 [ 160 [ M0 | L
S| auomams 0g3z200 [ 200 | 2065 | & S Q0TS 0950200 [ 200 | 216 | 105 | L
o auomams e300 | 250 | 250 | o ovonoms ossmsm | 250 [ a7 [ 19 | Wb

T6C DO TRUYEN 38400 BAUD VA WACHDOG 3000ms (cap 10 m)

1] 310772025 09:36:00.000 i

2 310712025 09:36:00.500 0.500 .558 5
3 3110712025 09:36:01.000 1000 1.045 4
4 310712025 09:36:01.500 1.500 1.566 66
5 31/07/2025 09:36:02.000 2000 2091 9
6| 31/07/2025 09:36:02.500 250 251 b1

T6C DO TRUYEN 9600 BAUD VA WACHDOG 3000ms (cap 10 m)

1] 300772025 09:48:00.000

2 310772025 09:48:00.50 0.500 0675 175
3| 310772025 09:48:01.000 1.000 1182 12
4 310712025 03:48:01.500 1500 1667 167
5| 310772025 09:48:02.000 2000 2148 14
6 310712025 03:48:02.500 2500 2675 175

Hinh 9. Két qua do do tré truyén thong giira Bién tan va Vbox

STT Thai diém Trang thai két néi Trang thai VFD Phan ung hé théng Ghi cha

1 2025-07-14 14:21:00 Mat két nsi RUN - 35Hz STOP (giam t&c) Heartbeat Timeout tir VBOX

2 2025-07-14 14:33:12 Két néi lai STOP Reset 16i Ngudi van hanh khéi phuc
két n&i

3 2025-07-15 09:32:45 K&t nai lai RUN — 50Hz Gitr gia tri cusi Ché& do gilr t6c do duy tri 5s

4 2025-07-15 10:05:30 Van mét két néi RUN — 50Hz (gitr) STOP (dirng cudng bc) Sau timeout 5s

5 2025-07-15 10:13:05 Két néi lai STOP Tu khai dong lai VBOX tu khai dong lai

6 2025-07-15 12:02:11 Két nai lai RUN - 35Hz Guri canh bao HMI Ngudi dung cho biét 16i trén
man hinh

7 2025-07-15 12:02:11 Van mét két n6i RUN - 42Hz STOP & Gtri log Lbi ghi vao DB_Alarm

8 2025-07-15 12:10:15 Mat két noi STOP Khéng thay déi Bién tan dang & trang thai
chg

Hinh 10. D ligu thu thdp theo déi sy kién két noi trén phan mém Vnet
Bang 6. So sdanh gitra Vbox-Hedy HD71 va hé SCADA truyén thong
Tiéu chi VBOX + Hedy HD71 SCADA truyén théng
Kha nang diéu khién tir xa Cé Khong

Pham vi diéu khién

Giao dién nguoi dung

Thém thiét bi, ngudi ding

Chi phi phan ciing
Giam sat duoc lich sir trang thai két noi

cua thiét bi/ do tré truyén thong

Giam sat thong s6 dong co

Toan cau (remote: moi noi

c6 Internet)

Web/Mobile app

Khong phai cai dat lai

phan mém
Thip

Co
Co

Cuc bd (LAN hoic PC két néi
vat Iy dén bién tan)
May tinh cong nghiép

Can cai dat va lap trinh lai
Cao

Khoéng

Co

Két qua cho thdy véi cing chiéu dai cap ndi, toc do truyén 9600 bps lam d¢ tré tang déng ké
nhung van an toan vgi watchdog 3000 ms. Tuy nhién néu watchdog ngan hon (150-300 ms) thi
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c6 thé phat sinh canh bao 16i. Do méi truong nhidu dién tir tir dong co, bién tan giy ra thi voi
watchdog 3000 ms ddi vai hé bién tan Hedy HD 71- dong co dién 1a phu hop, do tré truyén thong
thap hon.

Dé thyc hién cac yéu ciu giam sat mat két ndi gitra Vbox va bién tan dong thoi dua hé thong
Vé trang thai an toan va ghi 18i, nhom tac gia da xay dung bang thu thap két ndi theo ddi sy kién
két néi trén phan mém Vnet nhu Hinh 10.

Tir cac dit liéu da phan tich, tic gia xdy dung bang so sanh gitra hé thong két hop Vbox bién
tan va hé SCADA truyén thong da nghién ciru (Bang 6).

4. Két luan

Nghién ctru nay sir dung IoT Vbox va bién tan Hedy HD71 két hop voi dong co dién khong
ddng bo ba pha tao nén mot hé diéu khién va giam sat tir xa bién tan dong co qua may tinh PC ¢o
két ndi Internet. M6 hinh thyc nghiém da giam sat dugc cac thong sb vé tan sd, dién ap, dong
dién trén giao dién thiét ké cua phan mém Vnet, cai dit va cdu hinh truyén thong qua may tinh,
xay dung dugc giao dién canh bao khi cac thong s vuot qua gia tri cho phép, bd sung mot
phuong phap diéu khién h¢ bién tan dong co ma khong bi han ché vé khoang cach, khic phuc
dugc nhugc diém cua phuong phap truyén théng. Nghién ctru phat hi¢n mat két ndi gitra Vbox va
bién tan, tu dong dua h¢ thdng vé trang thai an toan dung bién tan va ghi lai 15i két ndi dé Pphuc
vu chin doan vé cloud trén Vnet. Két qua cho thay dé giam do tr& truyén thong giita bién tin va
Vbox c6 thé diéu chinh thoi gian watchlog cho phit hop véi déi tuong didu khién.
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