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. 1. Pit van dé

Tom tat ‘

Bai b&o nay trinh bay viéc xay ding mét thiét
bi théng minh dé giam sat nguon dién trong
cac nha xwong, toa nha hay trong cong nghiép.
Thiét bi duroc ché tao dwoc giam séat chinh bgi
mgt man hinh cdm ing 7 Inch duwoc thiét ké
mgt giao di¢n giam sat tryc quan c¢é dé phan
gidi cao, bg nhg lén, ¢6 khd nang lwu triv cac
nhdat ky, lich si bao déng, ... véi thoi gian dai.
Ngoai ra, man hinh nay con dong vai tro la 1
VNC Server. Bang viéc thiét ldp cdc cai dat
trong qua trinh thiét ké man hinh va cac cai
dat cho modem internet, nguoi sir dung cé thé
gidm sdt, diéu khién hét sic tién loi tir bat cir
noi nao ¢é mang 3G hay Wifi chi can si dung
mét dién thoai di dong dwoc cai dat hé diéu
hanh Android hay 10S.

Tur khoa: Thiét bj théng minh, man hinh cam
#ng, gidm sat nguon dién, VNC Server.

Abstract

This article presents the designing of a smart
device to monitor power supply in workshops,
buildings or factories. The smart device is built
to be monitored primarily by a 7-inch touch
screen designed with an intuitive monitoring
interface with high resolution, large memory,
capable of operating logs, alarm history,... for a
long time. In addition, this screen also acts as a
VNC Server. By setting up during designing
period and internet modem settings, users can
monitor and control from anywhere with 3G or
Wifi network just by using a mobile phone with
Android or 10S platform.

Keywords: Smart devices, touch screen,
monitoring power, VNC Server.

Hién nay viéc kiém tra va gidm sat niang luong
dang tré thanh mét linh vyc dugc quan tdm trén moi
phuong dién cua x& hoi. Viéc kiém tra va giam sét
nang luong tiéu thu nham danh gia thuc trang hoat
déng, tiéu thu nang lwong trong nha may, tir d6 xac
dinh dugc nhitng khu vyc va thoi gian sir dung dién ¢
cac khung gio khac nhau dé dua ra cac giai phap tiéu
thu nang luong hiéu qua hon, viéc giam sat lugng dién
nang tiéu thu giap nguoi su dung, doanh nghiép xac
dinh duoc khuynh hudng tiéu thy va tiét kiém niang
lwong mot cach hiéu qua nhat.

Hién nay cac thiét bi gidm sat ngudn dién trén thi
truong hién nay chu yéu 1a cac hé théng SCADA va
ddng hd da gia. Tuy nhién cac thiét bi nay c6 gia thanh
cao, chua thyc sy dé dang va thuan tién cho ngudi sir
dung. D¢ giai quyét duoc van dé trén viéc xay dung
mot thiét bi théng minh, két ciu don gian, c6 gia thanh
ré va co kha nang giam sat tir xa, tai moi vi tri, c6 kha
nang luu lai c&c nhat ky va cac lich sir bao dong, tiéu
thu dién 1a can thiét va c6 y nghia thyc tién.

2. Gigi thiéu mét sob thiét bi giam sat nguén
dién pho bién hién nay

Trén thi truong hién nay c6 mot sé thiét bi giam
sat dién nang, ndi bat trong sé d6 14 hai hé thong cua
hang ECAPPRO va ATPro dugc trinh bay dudi day.
2.1. Thiét bi gidam sdt dién ning hing
ECAPPRO

Hé théng nay c6 man hinh chi thi nhu trong Hinh
1. Churc nang ciia hé théng nay gidp quan Iy va giam
sat toan bo hé thong dién cua tda nha hay khu cong
nghiép gilp nang cao hiéu qua cong trinh, hién dai ho4,
tiét kiém dién nang tiéu thy, bao vé maéi truong.

Hé thdng thyc hién viéc giam sat hé thong dién qua
thiét bi theo dai c4c thdng sé k¥ thuat chinh ciia ngudn
dién nhu: kW; kVA; kVAr,... Day 13 nhitng thong sé
can duoc giam sét chit ché vi ¢6 anh huong rat 16n toi
viéc van hanh tat ca thiét bi sir dung dién cua toa nha
hay cong nghiép. Quan ly tét cac tham sé nay ddng
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nghia v&i viéc giam chi phi van hanh cua toa nha,
nang cao hiéu qua st dung thiét bi.

Hinh 1. Man hinh chi thj ciia thiét b gidm sdt di¢n ning
hang ECAPPRO

B wevew semacan

Hinh 2. Man hinh chi th; cia thiét bi gidm sét
nguén dién hang ATPro

Cac tham s6 déu duoc do bang bo do dém dién
nang k¥ thuat sé ndi mang, thé hién thong sé trén
man hinh may tinh, luu trit dir liéu va gidm sat tir xa
gua mang Internet. Phan mém web dwoc nhing trong
thiét bi cho phép ngudi quan ly cé thé xem cac tham
sb dugc thé hién truc quan véi nhiéu hinh thirc nhu
thé hién dang dong ho sé dién, dang bang sé liéu,
dang db thi thoi gian. Nguoi sir dung c6 thé chiét xuat
cac co so dir liéu theo ngay, thang nam.

Hé thong giam sat nay c6 mét may tinh dong vai
trd 1& mor Web Server dé cho céc thiét bi khac truy
cap. Mét hé théng nhu thé ndy sé tién loi cho viéc
giam sat bai nhiéu thiét bj khac nhau, kha nang heu
triz Ion. Tuy nhién két cdu hé thang nay kha phurc tap
so véi cac hé thong khac va ton nhiéu chi phi ban
dau ciing nhw chi phi @é van hanh hé thong.

2.2. Hé thong gidm sét qudn Iy nang lwong ciia
hang ATPro

Hé thong giam st quan 1y ning lugng ciia cong ty
ATPro Corp ¢d man hinh chi thi nhu trong Hinh 2. Hé
thong nay c6 mot s6 tinh ning chinh nhu sau:

- Nguoi quan ly ¢ thé nam duoc thoi gian may no
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can phai chay nham dép tng nhu cau sir dung dién cua
doanh nghiép mot cach kip thoi.

- Théng qua thong tin nhan vé ma ngudi ding cé
thé phan biét duoc ngudn nao 1a do may phat va nguon
nao la dién luéi.

- Moi dit liéu giri vé cho ngudi quan ly s& dwoc gii
qua céc tin nhin SMS.

- Thiét bi nay cho phép nguoi ding cé thé kiém
soat dugc thoi gian mat dién mot cach chinh xac.

H¢ thang nay sé can it nhdt mgt may tinh chay lién
tuc dé gidm sat va leu triv dit liéu, néu may tinh nay bj
sw ¢o thi toan bé hé thang sé nging hoar déng va cé
thé mat dix ligu.

3. Thiét ké thiét bi thong minh giam sat
ngudn dién
3.1. Xay dung so dé cdu tric

Nhém tac gia xay dung cau tric cia mot thiét bi
gi4m sat ngudn dién don gian va gon nhe hon 2 hé théng
néu trén nhung dap tmg dugc céc yéu ciu dit ra nhu
Hinh 3. Thiét bi ndy cd cac thanh phan cu thé nhu sau:

- C4c phu tai gom céc thiét bi dién khac nhau can
quan ly giam sét;

- BD, BA: La cac may bién dong va cac méy bién
dién ap dé chuyén ddi tin hiéu dong dién va dién ap
thanh dang tin hiéu chuan cho dong ho da ning;

- MFM-384: Cac ddng hd do da ning cua hang
Selec. Nhiing chiéc ddng hd nay nhan tin hiéu dong
dién va dién ap cua phu tai guri vé tir BD va BA, tir d6
né c6 thé tinh toan dugc cdng suat, hé sé cos fi, s kKW
dién tiéu thy theo thai gian va hién thi ching trén man
hinh LCD [2]. Ngoai ra mdi thiét bi nay con hd tro
mot cong truyén thdng RS485 véi giao thic Modbus
rat thong dung dé truyén thong vai céc thiét bi khéc [3].

- Man hinh cam tng - HMI: Nhdm téc gia lya chon
man hinh cam &ng 14 man hinh DOP-107EG cua héng
Delta. Man hinh nay s& doc céc gi4 tri mong mudn da
dugc do vé, tinh toan va gia cong bai cac ddng ho da
nang MFM-384 rdi hién thi chlng trén cac giao dién
dé tuong tac véi nguoi sir dung. Man hinh nay ngoai
ra con c6 kha nang luu lai cac nhat ky hoat dong, biéu
dd sir dung s dién, lich sir bao dong va rat nhiéu cac
tinh ndng khac nira. Hon nira, DOP-107EG con dugc
nhom té&c gia cai dat dong vai tro 1a 1 VNC Server, nd
s& cho phép cac VNC Clients c6 thé giam sét tir xa va
lam tit ca cac thao tAc nhu dang st dung man hinh d6
bang cac thiét bi nhu dién thoai, may tinh bang,
laptop,... mot cach d& dang chi can 1 két néi 3G, 4G
hoac Wifi.
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- Modem internet: modem nay duoc két néi vai 1
mang internet, dugc nhom tac gia cai dat mo cong (mé
port) twong ung véi mot VNC Server gilp cho cac
VNC Clients (dién thoai, may tinh bang, laptop,... cai
dat phan mém nay) c6 thé dé dang truy cap téi ma van
dam bao tinh bao mat va an toan dir liéu;

- Céc thiét bi nhu dién thoai, may tinh bang hay
laptop chi can cai dat 1 tng dung VNC Client bat ky la
c6 thé tién hanh giam sat tir xa thuan tién va nhanh chéng
vai két nbi 3G,4G da rat phd bién nhu hién nay [1].

3.2. Thiét ké, ddu néi thiét bj thong minh giam
sat nguén dié¢n

Thiét bi duoc thiét ké c6 mat ngoai va mit trong nhu

Hinh 4 va Hinh 5. Mit ngoai la man hinh cam (tng HMI,

bén trong c6 cac khdi nhu khéi ngudn (d6i nguon tir
220VAC - 24VDC), khéi bién dong, dong hd da ning
MFM-384,. ..

MAN HINH CAM UNG - HMI

VNC SERVER

PHU TAI
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3.3. Thiét ké giao dign gidm sdt va diéu khién

Giao dién giam sat va diéu khién duoc thiét ké bang
phan mém DOPSoft 4.00.06 cua hdng Delta. Hinh 6 1a
giao dién duoc nhém tac gia thiét ké thir nghiém cho 1
tda nha 5 tang, sir dung dién theo bang phi dién sinh
hoat cua EVN cubi nim 2019. Vi 6 bac gia khac nhau
&p dung cho cac ngudng cu thé. S tién dwoc tinh theo
don vi VND. Trong twong lai c6 thé gia dién sé thay
dbi tang hodc giam so véGi cac muc gia nay, luc nay
ngudi st dung cd thé nhap truc tiép don gia vao cac 6
don gia twong ng, thiét bi duoc 1ap trinh s& thay doi
viéc tinh toan theo nhirng dit liéu dwgc nhap méi tir
nguoi dung. Ngon ngix lap trinh chinh dwoc st dung &
day 1a ngdn ngit 1ap trinh Macro ¢ giao dién dugc minh
hoa nhu Hinh 8.

Céc gié tri hién thi nhu Dign &p nguén, Dong
dién tdi, Cong sudt, Cong sudt cwe dai duoc lap

3G/WIFI

)

ETHERNET Modem
S
Internet

MODBUS RTU

BD, BA

=
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MFM-384

MFM-384

Hinh 3. So d6 céu trac caa thiét bi da thiét ké

Hinh 4. Mgt ngoai thiét bj

Hinh 5. B4 tri bén trong thiét bj




TAP CHi KHOA HQC CONG NGHE HANG HAI S6 - 62 (04/2020)
JOURNAL OF MARINE SCIENCE AND TECHNOLOGY (ISSN: 1859-316X)

trinh doc vé tir ddng ho da niang theo cac dia chi
modbus (Hinh 7) da duoc dinh nghia san tir hdng.

S6 tién dién tiéu thu cua tirng thang s& duoc tac
gia tinh toan duya trén sb dién ning tiéu thu va don gia
tién dién tai thoi diém dé theo tap doan dién lyc Viét
Nam EVN.

Ngoai giao dién chinh, ngudi sir dung c6 thé theo
ddi lich sir tiéu thy s6 dién bang cach xem lai man hinh
LICH SU TIEU THU BIEN ghi lai chi tiét qua trinh
sir dung dién dugc luu trir trong USB hoac thé nhé
mot thoi gian dai (Hinh 9). Giao dién man hinh nay sé&
hién thi thoi gian, ngay thang va sé dién cu thé. Hon
thé nita, ngudi st dung ciing c6 thé truy xuét file di
liéu nay tir may tinh boi vi né da dugc cai dat dé hoat
d6éng nhu mét FTP Server hodc ngudi su dung cling ¢
thé két ndi man hinh nay véi méay in dé in ra két qua.

B Emes IR
DON GIA TIEN DIEN

ON

Hinh 6. Giao dién di thiét ké cho man hinh cim reng

MODBUS REGISTER ADDRESSES LIST

Roadable parameters : [ Length (Register) : 2 ; Data Structure : Floal
Wote :In four byle data type , LSB will be displayed on lower address and MSB will be displayed on higher address.

Address| Hex | Parameier Address| Wex | Parametsr Address| Hex | Parameter
Address Address Address
30000 | Oxp0 | Voktage 1st Phase 30030 | OX1E | kWA1 30060 | Ox3C | Import kVah
30002 | 0x02 | Vo 30032 | ox20 | ka2 30062 | 0x3E | Import kvarh
30004 | 0x04 30034 | ox22 | kwaa 30064 | 0x40 | KW MAX Activa Power
30006 | OxD6 | Average Voltage LN | 30036 | Ox24 | kVAr 30066 | 0x42 | KW MIN Active Power
30008 | 0x08 | Vohage V12 30038 | oxz6 | wvar2 30066 | Oxdd | kiar MAX Reactive Power
0x0n | Vola 30040 | 0x28 | wvar3 30070 | 0x45 | Kvar MIN Rea
0x0C 30042 | oxza | Totalkw 30072 | 0x48 | kVa MAX Apparent Power
Ox0E 30044 | 0x2C | Total kva 30074 | 0x4A | Export KiWh
0610 30046 | 0x2E | Total kvar 30076 | 0x4C | Export kVarh
0612 30048 | 0x30 | PF1 30132 | Oxg | Ser
ox14 30050 | 0x32 | PF2 30134 | 0486 | Existing
0x16 | Average Gurrent 30052 | ox34 | PR3 30136 | 0488 | Existing MIN activ
0x18 | kW1 0054 | 0x36 | Average PF 30138 | 0x8A | Existing MAX rea:
ox1A | kw2 30056 | 0x38 | Frequency 30140 | 0x8C
30028 | 0x1C | Kiwa 30058 | 0x3A | Import KiWh 30142

Hinh 7. Bdng dia chi Modbus ciia dong hé da ning
MFM384-RC
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ENDIF
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ELSE
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ENDIF
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Max limit of Row: 512 lines, Max limit of Line: 640 bytes Line:1 Mode: Insert

Hinh 8. Mgt doan chwong trinh Macro

Hinh 9. Man hinh ghi lgi lich si tiéu thu di¢n
3.4. Gidm sit va diéu khién tir xa thiét bi
Ngoai nhimg tinh nang ké trén, thiét bi nay con dugc
lap trinh va thiét ké dé cac thiét bi khac nhu dién thoai,
may tinh bang hay laptop c6 thé truy cap tir xa & bat
ctr dau chi bing séng 3G, 4G hay Wifi mot cach dé
dang [4].

= HG8045A5 Gy S| Logout
sus W LN v v socuty o [ESTETRY wetwohsopicaton Sysem s

Forwar Ruks > Fort Mapoing Configuraton

Port Mapping Configuration

Mapging Name VIAN Namo Intermal Host  Extemal Host

Hinh 10. Céi dat mé céng (Port Forwarding)
cho man hinh HMI

Hinh 11. Gidm sdt va diéu khién tir xa bdng dign thogi qua
song 3G

Em
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C6 rét nhiéu phuong phap dé thuc hién didu do, tir
don gian dén phuc tap. Dé hé thdng co két cau don
gian, gon nhe, gia thanh phai ching ma van phai hoat
dong tin cay tac gia thiét ké thiét bi nay dong vai tro
nhu mot VNC Server. Céc thiét bi mudn giam sat, diéu
khién tir xa chi viéc cai dat mot ung dung VNC Client
la c6 thé dé dang quan 1y dwoc thiét bi cua minh.

Hinh 10 la giao dién khi tac gia thuc hién ma cong
cho man hinh HMI dé céc thiét bi tir cac vi tri bat ky
c6 thé truy cap dé giam sat va diéu khién thong qua
mang internet.

Sau khi mé cdng va thiét 1ap cac cai dat can thiét
khac, nguoi st dung c6 thé truy cap tir xa théng qua
dién thoai thong minh nhu qua trinh tac gia dang thir
nghiém nhu Hinh 11.

4. Két luan

Nhom tac gia sau mot thoi gian nghién ctiru da xay
dung dwoc hoan thién mot thiét bi théng minh giam
sat ngudn dién, thiét bi c6 két cau don gian, dé dang
thao téc, lap dat. Thiét bi da dap tmg co ban duoc cac
nhiém vu va yéu cau dat ra:

- Xay dung thanh cong thiét bi thir nghiém;

- Thiét bi hoat dong chinh xéc, tin cdy v6i sai sb
thip;

- Céac thiét bi khac c6 thé d& dang truy cap dé giam
sat va c6 thé thue hién didu khién cac thiét bi tir xa khi
¢b cic yéu cau tir khach hang trong twong lai.

Thiét bi nay néu dugc dau tu va phat trién dung
hudng hoan toan cé kha nang thuong mai hda trong
tuwong lai do tinh ung dung va thuc tién cao khi ma
ngay nay nhu cau vé giam sat, diéu khién tir xa dang
ngay tang cao.

Bai bao ciing chinh 1a mot phan két qua nghién ctu
cuia nhém tac gia trong dé tai nghién ciru khoa hoc cap
Trudng nim 2019-2020: “Nghién cizu, thiét ké thiét b;
thdng minh giam sat nguon dién”.
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