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In reality, production activities and user requirements need to ensure
continuous power supply, so using an automatic power adapter is
necessary. As technology develops strongly, integrating IOT into the
remote control and monitoring system will help connect devices in the
system flexibly, increase the ability to detect errors early, and ensure
reliability. This article presents a method of using 10T device Vbox to
control and monitor automatic power converters. To evaluate the
system, the article developed an experimental model using a power
meter, connecting a Vbox with a PLC S7-1200 on the Vnet software to
control the switching between the grid power and generator power in
both manual and automatic modes. It established an automatic power
switch alert mode via telegram messager, allowing the system manager
to monitor and respond quickly when not nearby. Test results show that
the system can monitor the parameters of the power source and
automatically change the power source.
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Trong thuc te hoat dong san xuat va yéu cau Cua ngudi s dung can dam
bao dugc cung cap ngudn dién lién tyc thi viéc str dung b ddi nguon tu
dong la can thiét. Khi cong ngh¢ phat trién manh mg thi viéc tich hop 10T
vao hé théng diéu khién va giam sat tir xa s& gitp két ndi cac thiét bi
trong hé thdng linh hoat, ting kha niang phat hién I13i sém, dam bao do tin
cdy. Bai béo nay trinh bay phuong phap st dung thiét bi IoT Vbox dé
diéu khién va giam sat bo doi ngudn ty dong. Dé danh gid hé thong, bai
béo da xdy dung mo hinh thuc nghiém sir dung dong hd do dién, két ndi
Vbox v6i PLC S7-1200 trén phan mém Vnet diéu khién chuyén doi
ngudn dién ludi va ngudn may phat vai ché do bang tay va tw dong, thiét
lap ché d6 canh bao bo chuyén dbi ngudn ty dong qua tin nhan Telegram
cho phép ngudi quan 1y hé théng co thé theo ddi, phan tng nhanh khi
khong & gan. Két qua thir nghiém cho thiy hé théng da giam sat duogc cac
thong sb cua nguon dién, didu khién tu dong d6i ngudn dién.
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1. Gigi thigu

Ngay nay, hau hét cac thiét bj sir dung trong cac hé thong ty dong hoa, trong doi séng, san
Xuat déu dung dién lam cho mirc tiéu thu dién ning cao [1] - [3]. Piéu d6 dan dén véan dé vé
nguon dién cung cap co thé bi gian doan vi khong du dién, gay anh huong dén nén kinh té va chat
luong cudc song. ac biét d6i voi cac nha may, xi nghiép, bénh vién... c6 nhiing tai quan trong
can phai cung cap ning luong dién lién tyc dé dam bao qua trinh san Xuat va thuc hién cac quy
trinh mt cach hi¢u qua thi viéc can tao ra mot thiét bi chuyén d6i nguén kip thoi gitra nguon
dién ludi va ngudn dién dy phong 1a khong thé thiéu [4] - [7].

Trong thoi dai chuyén d6i s6, cong ngh¢ loT ngay cang phat trién va dugc tng dung rong
rdi [8]. Do d6, nghién ctu hé thong diéu khlen giam sat chuyén doi nguon nhanh, hi¢u qua,
theo ddi, thu thap cac dir lidu vé dién ap, tan so, thong bao cac trang thai va sy ¢b bd chuyén
ddi ngudn tir xa s& gitp cho ngudi quan Iy hé thdng hodc ky thuat vién cé thé can thiép kip
thoi. Bai bao nay nghién ctru ting dung IoT Vbox va PLC dé xay dung hé théng diéu khién,
giam sat chuyén nguon ty dong.

2. Phuwong phap nghién ciru
2.1. Thiét ké hé théng

Yéu cau thiét ké chuyen doi gitra hai nguon 1 pha 220V ciia lui dién va méy phét, tan s6 50
Hz. Hé théng cho phép ngudi su dung giam sat trang thai hoat dong cua nguédn chinh va ngudn
du phong, giam sat cac théng sb dién ap, dong dién, tan s, giri canh bao khi co sy ¢b.

2.1.1. So dé khéi chire néing hé thong
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Hinh 1. So' do khai hé thong

So do khéi hé thong dugc thiét ké nhu hinh 1. Trong do, dong hd do dién s& giri cac dir ligu
thong sb dién 4p, dong dién, tan sé théng qua cdng truyén thong RS485 dén bo didu khién PLC.
Bo6 diéu khién 1am nhiém vu doc tin hiéu tir ddng hd do va tin hiéu digital cua switch ché do,
relay trung gian RL1, RL2 dé xir 1y tin hiéu va diéu khién relay trung gian RL3, RL4, dén bao
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ché d6 auto va manual. Thiét bi Vbox dé trao dbi tin higu v6i PLC théng qua giao dién diéu khién
trén phan mém Vnet. Relay trung gian RL3, RL4, dén béo thyc thi nhiém vu khi bo diéu khién
Xuat tin hiéu ra, b d6i nguén nhan nguén cung cap cho tai.

2.1.2. So @6 mach dong luc
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Hinh 2. So do mach déng luc Hinh 3. So do mach diéu khién

Mach dong luc cua hé thong duoc thiét ké nhu so d6 hinh 2 véi nguon dién ludi dugc cung
cép qua aptomat CB1 dén dong ho do dién qua tiép diém thuong hé dau vao 9 va 12, daura5,8
cua relay trung gian RL3. Relay RL1 nQUOn qua hai chan 13, 14 bao mat pha nguon ludi dién U1,
Dén bao DEN 1 st dung ngudn 1 1a nguon ludi dién.

Ngudn mdy phat dugc cung cip qua aptomat CB2 qua relay trung gian RL4, Relay RL2 béo
mat pha nguén may phat U2. Bén bao DEN 2 béo sir dung ngudn 2 14 nguon du phong may phat

2.1.3. So d6 mach diéu khién

Theo so dd mach diéu khién & hinh 3, b diéu khién PLC CPU1211 AC/DC/RLY sir dung
ngudn 220V de hoat dong, Vbox dung nguon 24V va giao tiép voi PLC qua Cong mang LAN.
Ngoai ra nguon t6 ong 220V/24V cap nguon cho cac dau vao PLC c6 cong tic nut an ché do,
relay trung gian RL1 bao mét pha ngudn dién ludi Ul, relay trung gian RL2 bao mat pha ngudn
dién may phat U2 va cac dau ra PLC c6 relay trung gian RL3 d¢ bat tat nguon dién lugi U1, relay
trung gian RL4 dé bat tit ngudn dién may phat U2, dén bao ché d6 auto, dén bao ché d6 manual.

2.2. Diéu khién, gidm sdt chuyén nguén tw dgng siz dung 10T Vbox
2.2.1. Thiét bj Vbox H-WF

Vbox H-WF nhu hinh 4 dwoc st dung dé hd trg giam sat, diéu
khién tir xa bo chuyén ngudn tu dong qua may tinh hodc dién thoai.
Thiét bi nay c6 thé két ndi voi PLC qua cac cong Ethernet. Ngoai ra
thiét bi nay con c6 cac cong két ndi COM1, Micro USB host/ Device,
cong Digital.

H-WF déng vai tro nhu mét getway thu thap dir liéu dua 1én cloud
sever. Tir d6 c6 thé thiét ké mot web SCADA dé giam sat hé thong véi
tng dung V-net. Hinh 4. Thiét b loT-

Wecon Vbox H-WF

http://jst.tnu.edu.vn 62 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 229(14): 60 - 66

2.2.2. Xdy dung luu do thudt todn

Bén start
tat

Bén start
sang

|2

Relay 1 bao
mét pha U1 va relay 2 bao
matpha U2 =1

Relay 1 bao
mét pha U1 = 1 va relay 2 bdo
matpha2=0

Relay 1 bao
mét pha U1 = 0 va relay 2 bao
mat pha U2 = 1

Relay 1 bao
mét pha U1 va relay 2 bao
mét pha U2 =0

Sir dung U2, dén bao sir dung U2 Sir dung LM, dén béo sir dyng U1 Khéng sir dung ngudn nao,

Dén ba 4t pha U1 va U2 tat A £ : L
en bao mat pha va sang va dén bao mat pha U1 sang sang va dén bao mat pha U2 sang den bao mat pha 2 nguon sang

Néu U1 co
209V =< V1 =< 231V va
49.5hz =< F1 =< 50.5hz

Sir dung U2, dén bao
sif dung U2 sang

Sir dung U1, dén bao
sir dung U1 sang

Bung

Trong luu db thuat toan ¢ hinh 5 khi switch auto dong thi ché do auto bit dau hoat dong va dén
start sang. Néu dién 4p ngudn 1 1a dién luéi dat gid tri dién ap cho phep trong khoang tir 209V dén
231V va tan sb cho phép trong khoang tur 49,5Hz den 50,5Hz thi vu tién sir dung nguon 1 cung cap
cho tai va den bao su dung nguon 1 sang. Néu nQUOn 1 xay ra sy ¢ khong dam bao nguon dién
theo yéu cau thi chuyén sang su dung nguon 2 la nguén may phat dé cung Cap cho tai va dén bao st
dung ngudn 2 sang. Khi bi mét pha nguon 1 1ap tac chuyén sang str dung ngudn 2, dén bao mat pha
nguon 1 sang. Khi bi mét pha nguon 2 thi hé thong ngimg cép dién cho tai, dén bao mat pha nguon
2 sang. Khi switch auto mo thi ché d6 auto dimng hoat dong va dén start tt.

Hinh 5. Luu d@6 thudt todn

2.2.3. Xay dung giao dién diéu khién gidm sdt chuyén nguon tu dong trén nén tang V-NET

Dé két ndi thiét bi loT Vbox voi PLC S7-1200 can giao tiép qua mang LAN. Phai ciu hinh
giao thuc giao tiép Ethernet PLC S7-1200 trén phan mém V-NET, cho phép két néi véi cac thiét
bi ngoai vi PLC, tao bién dia chi, bién double word trén phan mém. Giao dién diéu khién giam
sat duoc hoat dong chuyén ddi nguon thiét ké nhu hinh 6.

Giao dién bao gom:

- Diéu khién qua cong tic Switch ché do c6 dén bao ché d6 auto va manual.

- Man hinh giao dién cho phép hién thij cac thong s6 tan sd, cong suét, dién ap, dong dién, mét
pha nguén 1 va mat pha nguon 2.

- Ngoai ra con ¢ giao dién canh bao c6 luu trix lich sir canh béo ciia by d6i ngudn gitp nguoi
diéu khién nim bt dugc thong tin.
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Hinh 6. Giao dién diéu khién gidm sat
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Hinh 7. Biéu do6 mé phong gid tri dién dap, tan s6

- Trong giao dién canh bao co thé vao giao dién biéu d6 nhu hinh 7 dé theo dbi dugc sy on
dinh cua dién ap va tan s6 mot cach tryc quan

2.2.4. Canh bdo bé chuyén nguon tu déng qua Telegram

B& chuyén d&i nguon Q
2 members
T Mt ¢ s, sy = s j5as

. Tan s&6 ON ®INH, F1 = 50.00 ..

‘;"] Ngudn 1 TAT, Ngudn 2 BAT - .,
<X

| Dién 4p CAO, V1= 240.26 = ..

| Tan S8 CAO,F1=51.05 ;-

Ngudn 1 BAT, Ngudn 2 TAT

Ngudn 1 TAT, Ngudn 2 BAT .

Ngudn 1 BAT, Ngudn 2 TAT . ..

Dién ap ON DINH, V1 = 226.00 ;- 4=

Tan s8 6N DINH, F1 = 50.00 ;.=

Ngudn 1 TAT, Ngudn 2 BAT . ..

Dién ap CAO, V1= 240.26 - .-

Tan s8 CAO,F1=51.05 .-

Ngudn 1 BAT, Ngudn 2 TAT . ..

Dién ap ON DINH, V1 = 226.00 ;5 4=

Tan s6 ON PINH, F1 = 50.00 . .-

Hinh 8. Théng bdo cdc trang thdi va sw o bo chuyén doi nguon tren T elegram
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Telegram 1a &ng dung c6 thé hd trg cai dat trén nhiéu hé didu hanh. Sau khi tao Lua Scripts
lap trinh code dé canh bao qua tin nhan s& thuc hién thong béo cac trang thai dién ap, tin sd
khong 6n dinh hozc mat pha. Giao dién thong bao dugc thé hién nhu hinh 8. Viéc nhan thong bao
qua Telegram gitup ngudi quan Iy hoac ky thuat vién co thé theo ddi qua dién thoai ¢ bat ki dau.
Diéu nay lam ting cudng tinh linh hoat va kha ning phan tng ddi vai cac su ¢d hé théng.

3. Két qua

DPén bao va nit bim Nguén dién Vbox

Tai Déng hé do Khoéi Role Module déi PLC S7-1200
ngudn

Hinh 9. M6 hinh thir nghiém hé thong chuyén nguon t dgng

Mo hinh thuc nghiém hé théng nhu hinh 9 bao gom:

- Board PLC Simen S7-1200 CM 1241, RS422/485

- Thiét bi loT Wecon Vbox H-WF

- Pong hd do dién truyén thong RS485

- Module d6i ngudn tu dong

- Role trung gian

- Nguédn di¢n to ong 24V 10A

- Tai dén, 6 cim

Qua qua trinh chay thtr nghiém dat dugc két qua nhu bang 1.

Bang 1. Két qua thir nghiém

STT  Théng sb giam sat Két qua do Trang thai Nguon sir dung

1 bién ap 224V bién ap 6n dinh Nguon 1

240,26V Dién 4p cao Ngudn 2
2 Tansd 50Hz Tan s6 6n dinh Ngudn 1

51,05Hz Tan s cao Ngudn 2
3 Congsuat (P1) 9,5W Ngudn 1
4 Dongdién (11) 0,03A Ngudn 1
5  Trang thai mat pha ngudn Mat pha nguon 1 séng Ngudn 2
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Két qua thir nghiém cho thay hé théng su dung [oT Vbox da do ludng va giam sat dugc:
- Gidm sat dugce dién ap, cong suét, tan So dong di¢n

- Giam sat duoc trang thai mat pha ngudn

- Giam sat duoc trang thai dong cat ciia bo chuyén nguon

- Biéu khién chuyén nguon tu dong

4. Két luan

Nghién ctru nay tng dung thiét bi loT-Wecon Vbox H-WF va PLC cung cac thiét bi dién xay
dung mo hinh hé diéu khién, giam sat chuyén ngudn ty dong gom phan mém va phan cung. Qua
md hinh thyc nghiém da giam sat duge cac thong s6 co ban ciia ngudn dién va trang thai lam viéc
cua hé thong qua giao di¢n gidm sat viét trén V-Net. Xay dung duoc biéu d6 theo ddi su on dinh
cua dién ap va tan s6 ngudn dién mot cach truc quan. Canh bao trang thai ciia bo chuyén ngudn
qua Telegram.

Loi cam on

Két qua nghién ctru nay 1a san phér:n ctia dé tai nghién ciru khoa hoc cap co s c6 ma T2024-
07-11 véi tiéu de “Thict ke by doi nguon ty dong tng dung IOT” duge tai trg boi truong Dai hoc
Cong nghé Thong tin va Truyén thong — Pai hoc Thai Nguyén.
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