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Tom tit

Trong bai bdo nay dé xuat mét phwong thirc truyén
thong Modbus giiza may tinh PC véi hé bién tan
déng co khéng dong bé 3 pha qua giao dién duwoc
thiét ké bang ngdn ngiz Visual Basic. Viéc xay dung
giao dién truyén thdng nay, nham gidp giang vién,
sinh vién tiép cdn cong nghé truyén théng cong
nghiép véi hé truyén dong dién hién dai, dé dang
cdp nhdt théng tin va cai dat cho hé bién tan qua
may tinh PC. Két qua nghién ciru da xdy ding mgt
giao dién trén may tinh tryc quan, cdp nhdt duoc
thong sé cdi dat, hién thi dwoc day di thong tin
hoat déng ciia mét hé bién tan dong co khéng dong
bé 3 pha. Ngoai ra, két qud ciing cho thay kha
nang dp dung ghép nai truyén thong cong nghiép
cho diéu khién va giam sat tir xa vdi c4c thiét b;
dién hién dai dién trong nganh dién tu déng tau
thuiy, dién tu dong cong nghiép.

Tir khoa: Bién tan, ghép noi truyén thong cong
nghiép, ngdn nger Visual Basic.

Abstract

This paper, we propose a Modbus communication
method between PC and inverter system-
asynchronous 3-phase motor through an interface
designed in  VisualBasic language. The
construction of this communication interface is
aimed at helping lecturers and students access
industrial communication technology with modern
electric drive systems, easily updating information
and installing the inverter system via a PC. The
research results have built an intuitive computer
interface, updated the settings, showing the full
operation information of a 3 - phase asynchronous
motor inverter system. In addition, the results also
show the ability to apply industrial
communications for remote control and
monitoring with modern electrical equipment in
shipbuilding and industrial automation.

Keywords: Inverter motor drive, communication
interface, visualbasic language.

1. Pat van dé

Hién nay, cac nghién ctu vé& ghép nbi truyén
thong cong nghiép duoc phat trién rit manh mé véi
cac thiét bi dién - dién tur cong suat, truyén dong dién
hién dai [2],... Trong céc thiét ké hé thong nguoi ta
thuong st dung man hinh HMI, PLC két ndi véi céc
thiét bi [8], [9], viéc phat trién cac ung dung nhu trén
cha yéu dugc ap dung cho nhiing didu khién truc tiép
tai hé thong, thuc hién cac thao tac don gian, khong
giam sét tir khoang cach xa. Mot cach ghép ndi truyén
théng giam sat tir xa la st dung may tinh céng nghiép
két ndi véi hé thdng théng qua phan mém SCADA
bing giao thirc Modbus [5], [6], [7], tuy nhién cac
nghién ctru nay cha yéu sir dung phan mém tich hop
thiét bi sin nhu WinCC hoic LabVIEW. Viéc ty phat
trién cac phan mém két nbi va didu khién biang may
tinh PC voi thiét bi dién - dién tir cdng nghiép bang
giao thuc Modbus van con 1a van dé can phai quan
tam nhiéu hon. Ngoai ra, viéc ty phat trién phan mém
con gilp ky su, sinh vién, hoc vién nghién ctru sdu hon
vé truyén thong cong nghiép, khai thac cé hiéu qua
hon cac thiét bi dién tir cong nghiép hién dai. Vi vay,
nhom tac gia dé xuat tu xay dung mot giao dién phan
mém c6 thé ghép ndi truyén thong, thu thap dit liéu va
diéu khién mot thiét bi dién tir cong nghiép phd bién
1a bién tin - dong co khong ddng bo 3 pha. Giao dién
phan mém dwoc xay dung bang ngdn ngir Visual Basic
6.0, la ngdn ngit théng dung dugc dung dé thiét ké
giao dién trén may tinh, d& dang phat trién dugc cac
ung dung, dong gbi va cai didt vao may tinh PC [1].
2. N§i dung

2.1.Ghép néi truyén thong may tinh PC vgi
bién tan Invt GD20

2.1.1.Giao thirc truyeén thong Modbus véi bién tan Invt
GD20

Truyén thong Modbus 1a mot giao thirc truyén
thong phd bién trong cong nghiép, cac thiét bi cé thé
giao tiép voi nhau théng qua giao thirc truyén thdng
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nay qua cong truyén RS485 hoic RS422 va md hinh
dang Master-Slave. Trong truyén thdng Modbus c6 ba
ché do truyén thdng 1a: ASCII, RTU va TCP [3], tuy
nhién véi bién tan Invt GD20 chi dugc cdu hinh hai
ché do truyén théng 1a ASCII va RTU. Mot thiét bi
Master diéu khién cac Slave, thiét bi Master s& gui tin
hiéu 1énh, yéu ciu téi cac thiét bi Slave khac va thuc
thi 1énh d6 Hinh 1a. Trong bai bao nay, tac gia st dung
thiét bi Master 1a may tinh PC, thiét bi Slave 1 bién
tan Invt GD20, c6 so d6 ghép ndi nhu Hinh 1b [4].
2.1.2. Cdu hinh truyén théng Modbus v4i bién tan Invt
GD20

Truyén thong Modbus trong bién tan Invt GD20 la
ché o truyén thong RTU. M3i byte (8 bit) cua khung
truyén duoc ma héa thanh 2 ky tu ASCII (mdi ky tu
dugc ma hoa trén mot nibble), do d6 thong tin truyén
théng trong ché d¢6 RTU cho mét lan truyén mang
dugc nhiéu thong tin hon so vai ché d ASCII. Khung
truyén thong dit liéu trong ché 6 RTU duoc thé hién
trong Bang 1 [4].
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Bdng 1. Khung truyén thdng Modbus trong ché dé RTU

Téc do Baud 9600/19200/38400/57600
Start bit 1 bit
Data bit 8 bit
Parity bit 0 bit
Stop bit 1 bit
_‘ .-‘-L?f“.-----.-----.-----.-----.-----.-----‘“’SB'."---’—‘
! |

Twisted pairs with shield screen

Twisted pair cables with shield screen

.......
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) Earth Earth Earth
§232-485 | | [ ] eesees
céu?v?n R INVT INVT INVT
GNd ]'RSM15m inverter Inverter inverter
Computer
ADD 1 [ ADD 2 ADD n
a) b)

Hinh 1. (a) So do ghép ndi Modbus giiva mdy tinh PC véi nhiéu bién tin qua chuin RS485,
(b) So dé ghép noi Modbus giiva mdy tinh PC véi bién tin Invt GD20 qua chuén RS485

e MODBUS message &
Stant Address | Function Data End
= 3.5 char 8 bits 8 bits N x 8 bits 16 bits = 3.5 char
Frame 1 Frame 2 Frame 3
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Hinh 2. Géi da ligu truyén théng Modbus trong ché d@é RTU
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Véi bién tan Invt GD20, ché do truyén théng
Modbus dugc cai dit bang cai dat théng sd truyén
thdng cho bién tan & dia chi P14 1a dia chi dung dé
giao tiép Modbus.

P14.00: Dung d¢ dinh dia chi giao tiép, c6 thé chon
tor 1~247;

P14.01: Dung dé chon téc d6 Baud;

P14.02: Cai dat khung truyén.

Céu trdic g6i dix liéu truyén thong Modbus cua bién
tan Invt GD20 trong ché do RTU duoc thé hién trong
Hinh 2 [4].

- Byte dia chi ADDR: x4c dinh thiét bi mang dia
chi duwoc nhan dir liéu (d6i véi Slave) hoic dir
liéu nhan dugc tir dia chi nao (d6i vi Master). Bia chi
nay dugc quy dinh tir 0-254;

- Byte ma Iénh CMD: dugc quy dinh tur Master,
xac dinh yéu cau dir liéu tir thiét bi Slave, trong do
03h: doc dir liéu tuc thoi dang Byte tir Slave, 06h: ghi
dir liéu tuc thoi dang Byte vao Slave.

- Byte dir lisu DATA: x4c dinh dir liéu trao dbi
gitra Master va Slave;

- Byte CRC: 2 byte kiém tra 13i cua ham truyén,
gia tri cua Byte CRC la 16 Bit.

Qua trinh Master nhan dit liéu duoc thé hién trong
Bang 2, trong bang thé hién viéc nhan 2 byte dit liéu
lién tiép 12 0002H tur dia chi 0004H tir bién tan Invt
GD20 c6 dia chi giao tiép 01H [4].

Bdng 2. Cdu trac géi diz liéu truyén thdng cho viéc nhan
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Qué trinh Master truyén dir liéu duoc thé hién
trong Bang 3, trong bang thé hién viéc truyén 2 byte
dir liéu lién tiép 1a 1388H toi dia chi 0004H cua bién
tan c6 dia chi Slave giao tiép 1a 02H.

2.2. Thiét ké giao dién va ldp trinh ghép noi
truyén théng trén may tinh PC

Viéc thiét ké mot giao dién trén may tinh PC su
dung hé diéu hanh Windows c6 thé dung nhiéu ngén
ngir lap trinh khac nhau nhu Visual C++, Visual C#,
Visual Basic, Delphi,... [3]. Trong bai bao nay, nhom
tac gia sir dung ngdn ngir Visual Basic 6.0 (VB6.0), la
ngén ngir lap trinh hudng déi tuong don gian, truc
quan trén méi truong Windows, VB6.0 cung cap mot
b cong cu hoan chinh dé don gian héa viéc trién khai
lap trinh tng dung, ghép néi may tinh va cho phép sir
dung cac thu vién lién két dong c6 phan ma rong *.dll,
*,0cx. C6 thé néi day la cach nhanh va t6t nhat dé phat
trién cac ung dung trén Microsoft Windows.

Components x

Controls l Designers ] Insertable Objects

AdHocReportingExcelClientLib ~
AxBrowse
C:\Windows\SysWOWE4\tdc.ocx
Cdlg
cic 1.0 Type Library
ctv OLE Control module
FlUpl Control Library
FoxitReader 1.0 Type Library
v
Microsoft ADO Data Control 6.0 (OLEDE)
Microsoft Chart Control 5.0 (OLEDE)
Microsoft Comm Control 6.0

v Browse...

dﬁ. I|éu Microsoft Common Dialog Control 6.0
; i & ™ selected Items Only
START T1T2T3T4 MBAXP Modbus Master ActiveX Control
ADDR il Location:  C:\Windows\SysWowS4\mbaxp.ocx
CMD 03H
High bit of the start address 00H
Low bit of the start address 04H ,Tl Cancel | Aoply |
High bit of data number 00H
Low bit of data number 02H 2 .z . "
CRG low bit p Hinh 3. Piéu khién Modbus ActiveX Control trong Visual
CRC high bit CAH BaSiC 60
END T1-T2-T3-T4

Qua trinh Master truyén dir liéu duoc thé hién
trong Bang 3, trong bang thé hién viéc truyén 2 byte
dir liéu lién tiép 1a 1388H téi dia chi 0004H cua bién
tan co dia chi Slave giao tiép 1a 02H.

Bdng 3. Cdu trac goi di ligu truyén thong cho viéc

truyén diz ligu

START T1-T2-T3-T4
ADDR 02H
CMD 06H
High bit of writing data address 00H
Low bit of writing data address 04H
High bit of data content 13H
Low bit of data content 88H
CRC CHK low bit C5H
CRC CHK high bit 6EH
END T1-T2-T3-T4

Dé lap trinh giao thic truyén théng Modbus trong
moi truong Visual Basic ta phai sir dung mot Modbus
ActiveX Control (Hinh 3). Khi d6, trén thanh cong cu
cua VB 6.0 ta co mot diéu khién Modbus véi cac thudc
tinh cta no, cho phép ta dé dang sir dung cho viéc lap
trinh ghép néi truyén théng Modbus bang VB 6.0 [1].

Tir nhitng théng tin can hién thi caa bién tan Invt
GD20 nhu: dién ap, dong dién, toc d9, tan sd,... va
thong tin can diéu khién bién tan nhu: quay thuan,
quay nghich, diéu chinh tan sé (tbc d6 quay, nhém tac
gia xay dung mot giao dién didu khién nhu Hinh 5,
lwu @6 thuat todn ciia chwong trinh dwoc thé hién trong
Hinh 4.
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Mbaxpl.BauvdRate = 9600

| InverterAddress = addr|

| InverterAddress = addr | ‘ InverterAddress = addr |

Mbaxpl.DataBit=1

Mbaxp] Parity = 0

‘ WriteCommand = 06h |

‘ WriteCommand = 06h | | WriteCommand = 06h |

Mbaxpl.StopBits = 1
Mbaxpl.ProtocolMode = 0

| ParameterData = 2000h |

| ParameterData=2000h | | | ParameterData=2000h |

v

[ Register=0001h

| | [ Regiser=000zh | | [ Register=0005h |

[Combo Addltera(comdi)|

b
Cem

Moaxpl Connection = com]

e o>

T E
(e ) *

‘ InverterAddress =addr I

| InverterAddress = addr ‘

| InverterA ddress = addr |

[ ReadCommand=0% |

[ ReadCommand=03h |

[ ReadCommand=03h | | [ ReadCommamd=0%h |

[ ParameterData = 3005h |

[ ParameterData= 3000k |

I ParameterData = 3003k ‘ ‘ ParameterData =3004h |

| Speedtzt. Text = Register ‘

| Freotxt Text = Register ‘

I Freqtt. Text =Register ‘ ‘ Freqet Text =Register |

Conbo2. Addltera(addr&k)|

Hinh 4. Thudt toan lp trinh giao dién truyén théng Modbus cho may tinh PC ghép néi vdi bién tin

2.3. Két qud va thdo lugn

Trén co s& nghién ctru va xay dung thuat toan
trong cac Muc 2.1, Muc 2.2, sir dung moi truong
thiét ké giao dién Visual Basic, nhém tac gia da
thiét ké mot giao dién truyén théng Modbus RTU
trén may tinh PC cho h¢ bién tan - dong co khong
ddng bd 3 pha nhu trong Hinh 5. Sau khi két ndi
may tinh PC véi bién tan bang chuén truyén théng
RS485 nhém tac gia di hoan thanh hé thdng thi
nghiém truyén théng Modbus may tinh PC - bién
tan nhu trong Hinh 6.

Hé théng hoat dong trong ché d6 khong tai dugc
thuc hién cac nhu sau:

- Thiét 1ap cong Comm cho Master 1a méy tinh
PC va dia chi cua Slave 1a bién tan trén cac Combo
cua giao dién, xac nhan bang nat Connect trén giao
dién nhu trong Hinh 5;

- Thiét 1ap ché do v& dd thi, dat tin sé tai khung
SV;

- Cho hé théng hoat dong bang cach nhan vao
nat quay thuan FWD hodc nat quay nghich REV.
Khi d6, hé bién tan - dong co s& hoat dong, dong co
quay thuan hoic nghich véi cac téc do khac nhau

theo céc tan sb dit trén khung SV dugc thé hién
trong Bang 4;

- Muén dirng dong co ta nhan vao nat Stop hoic
dirng két ndi nhan vao nat Disconnect trén giao dién
cua may tinh PC.

Bdng 4. Téan sé ddt cho hé bién tan - dgng co va cdc
thong sé do va hién thi dwec trén phan mém

- Tan s6 Dong pién Toc do
ait(Hz) | dien(Ad) | ap(v) | (RPM)
1 25 0,6 110 750
2 50 0,6 219 1500
3 30 0,6 131 900
4 15 0,6 66 450
5 45 0,6 175 1350

Nhgn xét: Tir hé thong thi nghiém nhu trong Hinh
6 va nhitng gia tri dat tan sb nhu trong Bang 3, cac
thong tin nhu dién ap, dong dién, toc d6 quay dwoc
hién thi, cap nhat thoi gian thyc trén giao dién. Giao
dién da hién thi chinh xac, nhiéu thdng tin cap nhat
thoi gian thuc hon so véi man hinh LED cua bién tan
chi hién thi dugc mot théng tin trong cung thoi diém.
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TAN SO (Hz)

STOP

TRUYEN THONG MODBUS RTU HE BIEN TAN - DONG CO KHONG DONG BO 3 PHA
Tocpo (rev)  [EED
DIEN AP (V) 197
I
"

DONG DIEN (A)
e

Hinh 5. Giao dign truyén théng Modbus trén may
tinh PC dé ghép néi vei bién tan

Hinh 7. Hién thj théng tin ciia hé bién tan - déng co
trén may tinh

Ngoai ra, giao dién cling ty d6ng cap nhat cac di liéu
tan s dat va ty dong doc chinh xéc tan sé tir hé thong
va vé& @6 thi dic tinh thay ddi tin s6 nhu thé hién Hinh
7. Két qua cho thiy, tir cac tan s dat khac nhau tir may
tinh, hé théng hoat dong on dinh, cac dai lugng doc
dugc chinh xac. Véi viéc thiét ké hé théng don gian,
giao dién duoc b tri rd rang, truc quan, hién thi day
du céc thdng tin hoat dong cua bién tan, thuan tién cho
viéc giang day trong phong thuc hanh.
5. Két luan

Truyén thong Modbus tir mot thiét bi Master véi
mot Slave I1a hé Bién tan - dong co dugc sir dung
phé bién trong céng nghiép mang tinh @ng dung cao
trong thuc té, thiét bi Master c6 thé thyuc hién bang
nhiéu phuong an khac nhau nhu: man hinh HMI,
giao dién WinCC-PC, Vi diéu khién, PLC,... Trong
bai b4o nay, hé Bién tan-dong co dugc ghép ndi
thanh cong vai may tinh PC thong qua truyén thong
Modbus bing ngdn ngit Visual Basic d& bd sung
mot phuong an giao tiép mai bang ngdn ngir lap
trinh huéng ddi tuong. Két qua hoat dong cua hé
thdng cho thay hé théng lam viéc 6n dinh, chinh xéc,
viéc thao tac thi nghiém dé dang, pht hop véi giang
vién, sinh vién trong giang day va hoc tap vé truyén
thong cong nghiép va diéu khién may dién. Tuy
nhién, han ché cua bai bao 1a chi dirng & viéc thi
nghiém khi hé thdng hoat dong & ché do khong tai,
giao dién truyén thong duoc phét trién trong mai
truong Visual Basic 6.0 con don gian, 1a méi truong
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Bidn tan
INVT
GD20

Béng
o KBB
A pha

Giaa
dign
truyén
théng
Irén may
tinh PC.

Cap truyén
théng
RS232-
485

Hinh 6. H¢ théng thi nghigm két néi truyén théng
Modbus gia may tinh PC va bién tan - dgng co

thiét ké c6 dién. Trong tuwong lai, nhém tac gia s&

tiép tuc nghién curu thiét ké giao dién truyén théng

phong phti hon, bang phién ban Visual Basic méi
hon, thi nghiém véi hé théng hoat dong & nhidu ché
d6 tai khac nhau.

Bai bao la két qua dé tai nghién ctru Khoa hoc cap
Truong nam hoc 2019-2020: “Nghién cizu ghép nai
truyén thong vi diéu khién véi bién tan - déng co”.
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