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ABSTRACT

This paper is aimed to build a suitable SCADA system for data collection,
monitoring and control for low voltage networks in agencies, companies.
Important parameters of an electrical network are updated in real time
and stored for analyzing and evaluating the system. The flexible SCADA
model is built with a self-built measuring station on processor/
microcontroller platform using kit NI myRIO, 02 measuring stations using
multifunction measurement equipment Mishubishi ME96NSR and a
program for management on LabVIEW. The model system can display the
parameters of the electric network almost in real time, store the
parameters over time, demonstrating the feasibility of the proposed
solution. This paper contribute to designing solution and building an
automatic monitoring system for important parameters in the low voltage
networks. This work helps the electrical network woking safety-savings
and reducing labor effort that bring significant efficiency for agencies and
companies.

TOM TAT

Bai bdo ndy nham xdy dung hé thong thu thdp dir liéu, gidm sdt va diéu
khién SCADA phii hop cho mang dién ha thé tai cdc co quan, doanh
nghiép. Cdc chi so quan trong cua mang dién dwoc cdp nhat theo thoi gian
thyc va luu trit phuc vu viéc phan tich, danh gia hé théng. Mo hinh
SCADA dugc xdy dung linh hoat voi I tram do ti xdy dung trén nén hé vi
xie lyWvi diéu khién sir dung kit NI myRIO, 02 tram do sir dung thiét bi do
da nang Mishubishi ME96NSR va duwoc ldp trinh quan Iy véi phan mém
LabVIEW. Két qua hé thong da tinh todn, hién thi gan nhw theo thoi gian
thue cdc thong s6 cia mang dién, lwu trit s6 lidu theo thoi gian, chung to
e tinh kha thi ciia giai phdp dé xudt. Bai bdo gop phan trong viéc dwa
ra gidi phdp thiét ké va xdy dung hé thong gidm sat mang dién mét cach tw
déng. Viéc nay gitip van hanh hé thong dién an toan- tiét kiém va giam
cong sirc lao dong, dem lai hiéu qud thiét thuc cho cdc co quan, doanh
nghiép.

Trich dan: Dwong Thai Binh va V& Minh Tri, 2017. Hé théng SCADA cho mang dién co quan, doanh
nghiép. Tap chi Khoa hoc Truong Dai hoc Can Tho. 49a: 21-26.

1 GIOI THIEU

Dign nang 1a dang nang luong dé dang trong san
xuat, van chuyén va dé dang chuyén doi sang dang

Dién niang 1a ngudn ning lugng rat quan trong nang luong khac. Hién nay, trén thé gidi va tai Viét
phuc vu cho cac hoat dong sinh hoat hang ngay, lao Nam, nguén nang luong dién duoc san xuét chu
dong san xuét, hoc tdp nghién ctu, y té, quan su. yeéu tr nguyén li¢u hoa thach, thuy di¢n, ndng
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luong hat nhan (Chinh Phu nuée Cong hoa Xa hoi
Chu nghia Viét Nam, 2011), 1a nhimg nhan t6 gay
anh huong rat 16n d6i voi moi truong song.

Bai toan dét ra cho cac nha quan ly la can giam
sat quan 1y chit luong ngudn dién va cong sudt tiéu
thu dién tai co quan, tdoa nha, nha may, xi nghiép
hiéu qua nhat dé giam chi phi, tiét kiém ning
lwong, nang cao hiéu qua cho doanh nghiép trong
hoat dong kinh doanh dong thoi gop phan vao viée
bao vé moi truong sdng. Phuong phap déap tmg t6t
cho muc ti€u quan ly hi€u qua ngudn nang lugong
dién hién nay la thiét 1ap hé thong tu dong hoa
quan ly va giam sat SCADA.

Thuc t& hién nay trén thi truong c6 nhiéu hé
SCADA phuc vu cho viéc quan 1y san xuit va phan
phdi dién nang (Nguyén Hitu Phuc, 2003; Seimens,
2013). Cac hé théng nay rat chuyén nghiép, nhiéu
tinh nang manh tuy nhién gia ban quyén va thiét bi
rat dit tién. Bén canh d6, mot s6 giai phap quan ly
giam sat, diéu khién va ghi nhan dién nang ti€u thu
dua trén thiét bi ty thiét ké dé diéu khién, ghi nhan
tinh trang thiét bi str dung dién (Lwong Vinh Qudc
Danh, 2014; Nguyén Van Khanh, 2014). Cac giai
phap nay ap dung cho cac thiét bi tiéu thy dién 1
pha, chua quan 1y tong thé duoc hé thong dién.

Hién nay, tai rat nhidu co quan don vi quan ly

hé théng dién ning bang cach dit cong to tai cac
diém can thi€t va ¢6 nhan vién dén ghi chi so theo
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dinh ky theo cach thi cong. Khi xay ra sy cb thi
don vi st dung dién thoai bao cho nhan vién phu
trach dén kiém tra stra chira, rat ton thoi gian va
khong giam sat dugc cac thong sb, du doan va xir
1y su ¢b can thiét kip thoi.

Bai bao gidi thiéu mot mé hinh SCADA linh
hoat, gia ca phu hop, dap ng dwoc nhu cau quan
ly giam sat hé thong dién cho cac co quan, doanh
nghiép. Hé¢ SCADA dugc xay dung bang céc thiét
bi do tu thiét ké trén nén bg vi xtr ly/vi diéu khién
két hop véi cac thiét bi do dé tim trén thi trudng.
Hé théng duge dé xuat gop phan giup giam thiéu
rii ro sy co giam cong strc lao dong va su dung
hiéu qua, tiét kiém ngudn ning luong dién va co

thé d& dang ap dung cho viéc quan 1y cac ddi twong
khac.

2 PHUONG PHAP THUC HIEN
2.1 Tong quan

Mo hinh hé théng SCADA duoge xdy dung véi
03 tram do nhu so d6 Hinh 1. Thiét bi, linh kién st
dung (Hinh 2) bao gdm: 01 kit NI myRIO, 02 ddng
h6 do da niang Mitsubitshi ME96NSR, 03 bd bién
dong (CT) 100A/5A, 01 bd bién ap (VT) 220V/3V,
mach chuyén tin hiéu dién 4p va dong dién vé mirc
danh dinh cta ngd vao cua kit NI myRIO, 01 bd
chuyén USB/RS485; méay tinh v6i phin mém
LabVIEW myRIO 2014 dugc cung cép kém theo
kit NI myRIO.
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Tram do ty xay dung st dung hé vi xu 1y/vi
diéu khién: linh kién st dung c6 thé tu dong chon
lya, yéu cau hé vi xtr ly/vi diéu khién c6 du sd
luong ngd twong tu vao va tdc do 1ay mau du phuc
hoi tin hiéu dién ap va dong dién AC 50 Hz cua

I ;

MES6NSR

Tram do st dung thiét bj do da ning c6 sin trén
thi truong dugc chon lya linh hoat, chi yéu ciu
thiét bi do dugc cac thong s6 can thiét va co hd tro
truyén thong. D& tai chon dong hd do da ning
ME96NSR  (Misubishi  Electric, 2012) cua
Mitsubishi Electric v6i giao thire truyén thong
Mosbus qua cong RS485, do duoc cac thong so
dién ap, dong dién, cong suat, song hai ciia ngudn
dién 3 pha v6i do chinh xac 0,1% (goi tat 1a tram
ME).

2.2 Qua trinh thuc hién

2.2.1 Tram myRIO

Tin hiéu dién 4p va dong dién 3 pha tir cac bién
4p va bién dong qua mach giao tiép dé cho ra mic
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Hinh 2: Thiét bi, lmh kién cho hé thong
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ngudn dién. Dé tai chon kit NI myRIO (National
Instruments, 2013) ctia nha san xudt National
Instruments dé xdy dung tram do ngudn dién 3 pha
(goi tit 12 tram myRIO).

tin hiéu twong thich véi ngd vao tuong tu cia kit
NI myRIO; céac thong s6 dién ap, dong dién, hé sb
cong suét,... cia nguén dién duoc tinh toan va
truyén vé may tinh.

Do tin hi¢u ¢ ngd vao twong ty (AI) cua NI
myRIO 12 OV dén 5V nén can phai nang mic DC
cua tin hi€u 1én 2,5V va hi€u chinh sao cho bién do
dinh d6i dinh cua tin hiéu khong vuot qua 5V dé
tin hiéu khong bi bién dang. Vi¢c nay duoc thuc
hién bang mach chuyén ddi nhu so d6 & Hinh 3. Dé
tranh 1éch pha tin hiéu khi qua mach, phai chon C1
va R2, R3 sao cho tai tin s6 50 Hz dung khang cta
tu C1 phai rt nho hon gié tri dién tré twong dwong
ctia R2 mic song song voi R3.

—
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Hinh 3: So' 46 mach chuyén dbi: a) Tin hi¢u di¢n 4ap; b) Tin hi¢u dong dién
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Hinh 4: Lwu dd chwong trinh ciia tram NI
myRIO

Luu dd chuong trinh tinh toan cac thong sb
nguon dién cia tram NI myRIO nhu Hinh 4. Tin
hiu dién ap/dong dién AC 50 Hz & cac ngd vao Al
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dugc 1dy miu véi ti 18 200 mau/chu ky (tan sb lay
mau 10.000 Hz). Cac thong sb dién ap/dong dién
hiéu dung va cong suit tic dung duogce tinh toan voi
s6 mu cua 5 chu ky (100 ms hay 1000 mau) bang
cong thirc dinh nghia cia cac gia tri (Yokogawa,
2012):
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Cong suat biu kién, cong suit phan khang va
hé so cong suat duoc suy ra tu cac gia tri da tinh
trén; bién dang song hai dugc phan tich riéng bang
codng cu c6 sin ciia phan mém LabVIEW.

2.2.2 Tram ME

ME96NSR 1a thiét bi do chuyén dung nén chi
viée ddu nbi, thlet 1ap cac thong so theo hudng dan
clia nha san xudt, két ndi duong truyén thong Ve
tram cha (may tinh) va thyc hién 1ap trinh truyén
thong.

Pé linh dong trong viéc chon thlet bi, han ché
bi phu thudc vao phan mém giao tlep kém theo
thiét bi, can thuc hién 1ap trinh truyen thong dua
trén khung truyén dit liéu cua thiét bi va tinh toan
mi CRC (Cyclic Redundancy Check) cho khéi dir
lidu giao tiép véi thiét bi d6. Khung truyén dir liéu
va chuong trinh tao md CRC cho ME96NSR bang
LabVIEW nhu Hinh 5 va Hinh 6.

Slave Function Data CRC CRC
Address Code (Low) | (High)
Hinh 5: Khung truyén dit liéu ciia thiét bi do
ME96NSR

|Generate CRC-16 by banging bits.]

Data Arra}r N

EHE
E ............
FreF(uLe) P ——————— - 2=

LSB Check

16-bit CRC (Medbus)

|

2 8

polynomial(U16)

1%

Hinh 6: Chwong trinh tao ma CRC cho tram ME96NSR

Khi cac tram do da duoc lép dat va giao tiép
thanh cong, cong viéc con lai 1a vict chuong trinh
doc va tinh toan cac thong so can thiet.

Cac tram do duoc lép dat nhu Hinh 7.
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Hinh 7: Tram NI myRIO va ME96NSR

3 KET QUA VA DANH GIA Man hinh chinh thé hién trang thai hé thng va
D& i di xdy dung thanh céng hé théng cac thong so chi,nh cua c;’tc tram nhu dién ap V,
SCADA nhu muc tiéu dé ra, két qua s€ dugc trinh dong dién I, h¢ s6 cong suat cos (P nhu Hinh 8.
bay truc tiép trén giao dién chuong trinh quan ly Khi can xem nhi€u théng so chi tiét hon cua
vict bang phan mém LabVIEW. tram nao d6, nhap chudt trai vao 6 “Detail” cua

tram d6 dé dén man hinh thong s6 chi tiét nhu Hinh 9.
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Main | petai | chart | History | myRI Station = Main | petal | History | ME Station 2 u
\../‘ vi n U vl 11
o T BB Pr1 o T PR Pr1
1 g }'”u?nn n \ """"" 2,50 -5944 gt }"’/3”” ”\ \\\\\\\\ 2 -”g“E
s0 PF2 so 10 PF2
5
) S w .P w0 i) s 10018, 40 Pr3
- main | petal | History | ME Station 1
- n
o 10 w0 B3R, w0 AL
o \ 5 {1 D& Tai: Nghién Ctu D& Xust H& Théng SCADA
= m A én Ha
Glam Sat Ludl Plén Ha The
Khu 2 Pai Hoc Céan Tho
= 0 M w0 G2
ot s w3
N CBHD: TS. Vo Minh Tri
- - HVTH: Duong Thai Bink 5
100 150 2N 20 20 PR3
Ee N
(W s | 5

Hinh 8: Giao dién chwong trinh giam sat

Main | Detail | chart I History I myRI Station
V1 11 PF1 AP1 THD ¥1 3rd ¥1 5th ¥1 Tth ¥l
[|234 I] [|13.4 I] [|0.929 I] [|3.13 I] [|5.55 I] [|3.94 I] [|2.03 I] [Io.aaa I]
v2 I2 PF2 AP2 THD ¥2 3rd ¥2 Sth ¥2 Tth ¥2
[|234 I] [|3.86 I] [lD.S?S I] [Iu.guz I] [|4.DE| I] [|3.69 I] [|1.6? I] [|D.23 I]
¥3 13 PF3 AP3 THD ¥3 3rd ¥3 5th ¥3 Tth ¥3
[|235 |] [|30.9 |] [|0.995 |] [|?.29 |] [|4.?2 |] [|4.DEI |] [|2.11 |] [|D.?15 I]

Hinh 9: Man hinh théng sb chi tiét

Khi can xem dang song, d¢ léch pha gitra tin dang séng nhu Hinh 10a), chon pha cin xem bing
hiéu dong va dién ap, nhap chudt trai vao 6 “Chart” nit “Phase”.
(chi c6 & tram NI myRIO) d€ dén man hinh hién thi

25
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Main | Detail = Chart ‘ History | myRI Station
Phasel [-] il
|

Waveform Graph

i 1 Fllepath
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Main | Detail = History ME Station 1

Data Type
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Hinh 10: a) Man hinh hién thi dang

Khi can xem lai lich st nhap chudt trai vao 6
“History”, chon thoi gian va thong so can xem lai,
ta duogc man hinh nhu Hinh 10b).

Dung luong luu trir: voi ba tram do 3 pha, mdi
pha lru 4 thong sé V, 1, cos ¢, téng bién dang song
hai (THD) cuta dién ap, ghi mdi gidy 1 lan luu vao
tap tin Excel ¢ phin md rong .csv. Mot ngdy can
dung luong 17,3 MB; mét thang can dung luong
519 MB. Véi dung luong 6 dia ctimg hién nay phd
bién & mirc 500 GB hay 1 TB, thoi gian luwu trit
dugc 1a rat dai (500 GB luu duge trén 1 ndm khi hé
thdng ¢ 200 tram do).

- Két qua: Hé thdng da hoat dong on dinh,
thong s6 tinh toan dugc trén tram NI myRIO sai
léch it so v6i thiét bi MRI6NSR (dudi 1%), cap
nhit cac gia trj nhanh (mdi gidy). S6 liéu dugc luu
trlr phuc vu cho cong tac phan tich, danh gia hé
thdng dién; du doan, khic phuc céc rui ro; giup cho
viéc st dung dién an toan, tiét kiém.

4 KET LUAN

Viéc xay dung hé théng SCADA thir nghiém
cho mang dién ha thé voi tram do ty xay dung trén
nén hé vi xur Iy/vi diéu khién véi kit NI myRIO va
tram do st dung thiét bi do da nang Mishubishi
ME96NSR clng véi phan mém LabVIEW da tao
nén mot cong cu hitu hiéu phuc vu cho viéc quan ly
giam sat hé thong dién va co thé ap dung cho céac
d6i twong khac, v6i kha ning:

— Gitp quan 1y tot hon ngudn ning luong
dién, tir d6 dua ra cac phuong an phu hop cho viée
véan hanh hé thong dién tiét kiém, an toan.

— Lam cho Hé thong SCADA trd nén mém
déo, linh hoat hon véi tram thu thap sé liéu tu thiét
ké va lap trinh giao tiép véi thiét bi cong nghiép.

— Pua ra dugc giai phap cong nghé gbp phan
thay thé, giam nhe sirc lao dong cua con ngudi.

— Hé thong c6 thé dé dang 4p dung dé quan ly
cac dbi tugng khac.

song; b) Man hinh xem lai 56 liéu da luu
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Hé thong c6 tinh ing dung cao va hiéu qua vé
mit kinh t& xa hoi vi viée tu dong giam sat h¢
thdng dién gitip tiét kiém dugc nhan lyc giam sat
thu cong, cap nhat kip thoi, chinh xac thong s6 cua
mang dién, tir d6 gitip van hanh hé théng dién an
toan, tiét kiém hon.
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