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The monitoring of the working status and fault reporting of the power
feeders is a routine task of the transmission and distribution power
system. Equipping knowledge about operation, monitoring and
control of power supply systems that is in accordance with reality is a
fundamental requirement for electric students. Currently, facilities and
models equipped for teaching and learning electrical subjects in
colleges and universities are still insufficient due to the high cost of
equipment for operating simulation, control and automation in the
power system. The article focuses on the simulation of the control,
monitoring and data collection system of the low voltage distribution
grid by using winCC software applied in teaching the related practical
subjects. The goal is to help students access the SCADA system,
thereby improving their practical knowledge. The simulation content
comprehensively includes the monitoring and control features of the
SCADA. The operator can easily monitor the operation status of the
low voltage distribution grid.
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Viéc giam sét trang thai 1am viéc va bao sy co duong day cung Cap
dién la cong viéc thuong xuyeén cua hé thong truyén tai va phan pho|
dién nang. Trang bi cac kién thirc vé van hanh, giam sat va dleu
khién hé thdng cung cap dién phl hop véi thuc té 1a diéu kién can
thiét d6i véi cac sinh vién nganh dién. Hién nay, c4c thiét bi, mod hinh
trang bi cho viéc giang day va hoc tap cac mén hoc vé hé théng dién
trong cac truong cao dang va dai hoc con dang thiéu do gia thanh céc
thiét bi phuc vu cho md phong, van hanh diéu khién va tu dong hoa
trong hé théng dién con dit tién. Bai béo tap trung mo phong hé
thong diéu khien, giam sat, thu thap dit ligu ciia ludi dién ha thé bang
phan mém WinCC tng dung trong giang day cac hoc phan thuc hanh
c6 lién quan. Muyc tiéu 1a gidp sinh vién tiép can véi vai hé théng
SCADA, tir d6 nang cao cac kién thuc thyc té cong viéc. Noi dung
mod phong c6 giao dién ddy du cac tinh ning gidm sat, diéu khién
chinh ma mét hé théng SCADA luéi ha thé phai dam nhan. Nguoi
van hanh dé dang theo dbi tinh trang van hanh cia luéi dién qua giao
dién ludi ha thé ba pha.
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1. Pat van dé

He¢ thdng diéu khién, giam sat va thu thap dir liéu (Supervisory Control And Data Acquisition:
SCADA) ngay cang phat trién va dugc Ung dung trong nhiéu nganh nghé, nhat 1a trong hé thong
dién va trong san xuat cong nghiép. HE thong SCADA c6 kha ning giam sat quan 1y chat luong
ngudn dién va cong sudt tiéu thu dién tai co quan, toa nha, nha may, xi nghiép hiéu qua nhét dé
giam chi phi, tiét kiém ning lugng, ning cao hiéu qua cho doanh nghiép trong hoat dong kinh
doanh [1], [2]. Tuy nhién, sinh vién céc truong dai hoc, cao dang va trung cap chua duoc tlep can
v6i hé thong SCADA hoic tiép cin & trang thai quan sat vi cac co so dao tao chwa dwoc dau tu
nhiéu hé thong thyc hodc mé hinh thyc tap. bap mg nhu cau tlép can hé thong SCADA, nhom
tac gia dd mo phong hé thong nay bang phan mém WinCC nham gitp cho cac ddi tuong can
quan tam c6 thé gian tlep tlep can hé thong nay [3]. M6 hinh m6 phong c6 giao dién day du cac
tinh nang glam sat, diéu khién chinh ma mot hé thong SCADA ludi ha thé phai dam nhan [4], [5].
Céc thong s6 chinh cua hé thong cung cap dién dugc hién thi trén man hinh giao dién, cac su cd
dugc ghi nhan theo thoi gian thuc. Man hinh giao dién phu hop véi hé thong SCADA trong thuc
té van hanh [6].

2. Nghién citu md phéng hé théng diéu khién, giam sat, thu thap dir liéu cia lwéi dién ha
thé bang phan mém WinCC
2.1. Gigi thigu vé phan mém tgo giao dién va diéu khién WinCC

WinCC la mét phan mém cua hing Siemen cung cap, phan mém nay cho phép ngudi sir dung
thiét ké giao dién, tao két ndi, diéu khién giita PLC va&i may tinh hodc céc thiét bi diéu khién khac
nhu man hinh 14p trinh hay man hinh cam ¢ng. Phan mém nay c6 thé trao d6i dir liéu tryuc tiép
vé6i nhiéu loai PLC caa cac hang khac nhau nhu Siemens, Mitsubishi, Allen Bradley..., nhung dic
biét truyén théng rat tot véi PLC cua hang Siemens. WinCC duoc cai dat trén may tinh va giao
tiép vai PLC thong qua cong COM1 hoic COM2 (chuan RS-232) ctia may tinh. Do d6, can phai
c6 mot bo chuyén doi tir chuan RS-232 sang chuin RS-485 cua PLC. Md hinh két néi PLC thé
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Hinh 1. Két néi thiét b véi PLC
Hién nay, WinCC c6 réat nhiéu phién ban nhu WinCC 4.02, WinCC 5.0, WinCC 6.0. Trong
bai bao nay su dung WinCC 6.0 do phan mém nay chay duoc voi tat ca cac hé dieu hanh, dong
thoi ¢6 nhicu thu vién chuong trinh.

2.2. Xay dung lwu do gidi thudt

Bai bao gia thiét md phong hé thong SCADA cua hé thdng cung cap dién cho mot xi nghiép
san xuat cong nghiép. Hé thong diéu khién, giam sat va thu thap dir liéu cac ta dién ha thé bao
gom: ta déng cit tong, ta do ludng, ta phan phdi va ta bu céng suat. Hoat dong ciia hé thong
nhu sau:
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- Khi 4n nut start hé théng bat dau 1am viéc, dong thoi lac d6 ta thiét bi phan phéi ha ap dugc
cap dién, hé thong dén bao pha hoat dong, cac thdng s6 do duoc bao vé man hinh hién thi gom
c6: Dong dién ciia cac pha dau vao; hiéu dién thé giira pha véi pha va pha voi dat.

- Céc thdng s6 do khi dat yéu cau dong may cat cap nguon cho tu thiét bi, néu thong sb chua
dam bao yéu cau vé dién ap, dong dién va hé thong dén bao pha khong hoat dong thi s& dirng lam
viéc, ta thiét bi dwoc kiém tra va khac phuc su cé dén khi dat yéu cau.

- Khi may cat da duoc dong, hé théng dén bao pha tu thiét bi hoat dong, dong thoi céc thong
s6 do duoc sau khi dong may cat duoc hién thi trén man hinh, céc théng sé dugc do kiém khi dat
y&u cau mai tiép tuc thuc hién cong viéc tiép theo, néu chua dat yéu cau sé cat may cat khac phuc
su cd.

Can ctr hoat dong cua hé thng, thiét ké duoc luu dd giai thuat nhu hinh 2.

Kiém tra thong sb
nguon

Kiém tra su cb
ngudn

Phan loai va

Khéc phuc sy
ghi nhan su c6

co
h

Kiém tra thong s&
dau ra may cat

Cét may cét

Van hanh va diéu
khién phan phoi

Hinh 2. Luu do giai thugt chinh
2.3. M6 phéng hé théng 1am vige trén phan mém WinCC

Bai viét xay dung mé hinh bao gom mét tu dong cit ha thé tong, mét tu do luong, mot ta phan
phdi va mét ti bu céng suat phan khang. Hé théng tu dién trén cung cip cho 04 16 ra phu tai ndi
v6i ti phan phdi nhu giao dién thé hién trén hinh 6. Diéu khién dong cat ti may cit tong va céac 16
ra phu tai duoc thuc hién tai chd (bang nat bAm) va thuc hién tir xa (qua giao dién man hinh may
tinh). M6 hinh st dung bo diéu khién logic kha trinh PLC S7-300 két néi vai ta dién, dong thoi
két ndi véi may tinh dé thuc hién cong tac diéu khién, giam sat va thu thap dit liéu. Cac tin hiéu
thu thap duoc s& hién thi trén man hinh giao dién cua phan mém WinCC.

Céc tin hiéu dau vao diéu khién déng/cat may cit bang nit bAm duoc ldy tir nguon dién ap
24VDC qua bd ngudn cia mo hinh, két ndi véi dau vao sb cua PLC. Cac tin hiéu didu khién
dong/cat may cat bang may tinh dugc nhap tir phan mém WinCC. Cac tin hiéu dau ra caa PLC
S7-300 duoc ndi dén cac cudn dong/cat ciia may cit tong va dén cun day contactor cac 16 ra phu
tai. Tin hiéu dau vao do luong dong dién dugc ndi véi dau vao tuong tu cua PLC thdng qua bo
bién dong dién dé giam dong dién Xuong gi tri phu hop. Tin hiéu do ludng dién 4p ndi voi dau
vao tuong tu cua PLC duogc Iay qua bién dién ap cua md hinh. Hé thng tu dién hoat dong theo
chuong trinh l4p trinh diéu khién PLC.
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M6 phong tu thiét bi phan phdi ha thé c¢d giao dién thé hién dy du cac tinh ning gidm sat,
diéu khién chinh cua hé thong SCADA. Ngudi truc van hanh d& dang theo ddi tinh trang hoat
dong cua ludi dién thdng qua man hinh giao dién trén may tinh.

* Man hinh diéu khién ti thiét bj hg thé (hinh 3):
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Hinh 3. Man hinh diéu khién Hinh 4. Man hinh diéu khién ti déng cat ha thé

Chtrc ning man hinh diéu khién:

+ Piéu khién dong cit may cat, cic cong tic to ti thiét bi phan phéi va ti bii cng suét, ngoai
ra giam sat hé thdng 1am viéc cac thdng sé dién ap pha véi pha, pha véi mat, dong dién céc pha,
tan sb..

+ Man hinh didu khién két néi véi cac man hinh trung tam, ta do ludng ha thé, ti phan phéi ha
thé qua cac nat bam.

* Man hinh diéu khién ti déng cdt ha thé (hinh 4):

Chirc nang man hinh diéu khién tu dong cit ha thé:

+ Diéu khién dong cit may cit cip ngudn cho ta thiét bi phan phdi ha thé hoat dong cap
ngudn cho tai.

+ Hién thi dong dién cac pha, dién &p giita pha voi pha va pha véi mét cia nguon cap.

+ Hién thi dong dién cac pha sau khi dong cit may cit.

+ Giam sat sur ¢ va luu lai thoi diém sy cd Xay ra.

* Man hinh dleu khién ti do lwong ha thé (hinh 5):

Hinh 6. Man hinh diéu khién ti phan phoi ha thé

Hinh 5. Man hinh diéu khién ti do heong ha thé

Chirc ning man hinh diéu khién ta do luong ha thé: Pén bao pha t thiét bi, giam sat dong
dién cac pha A, B, C va dién ap pha véi pha, pha véi mat qua cac nat bam AB, BC, CA, AN, BN
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va CN, giam sét sy ¢b pha ddu vao nhu ngan mach 1 pha, 2 pha... Hién thj thoi gian tn tai sy cd,
thoi diém sy ¢ va thoi diém khéc phuc. ..

* Man hinh d@iéu khién ti phan phéi hg thé (hinh 6):

Chirc nang man hinh diéu khién ta phan phdi ha thé:

+ Béo pha dau vao, pha cac nhanh tai va sy c6 qua h¢ thong den béo.

+ Dong cat cac nhanh tai bang ndt 4n “ PONG” va “CAT”

+ Bao sy cb khi c6 sy cb cham dét, Sut ap, qua ap, mét pha...

+ Két ndi man hinh trung tdm va man hinh diéu khién bang cac nat bam.

* Man hinh diéu khién tu bt cos@ (hinh 7)
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Hinh 7. Man hinh diéu khién tii ba cos @

- Chirc nang man hinh diéu khién ti bl cos ¢ ha thé:

+ Hién thi cac thong s do duoc: Tan sd, thoi gian dong cét 13p lai, hé sé cong suat va dién ap
nguon cap thiét bi. . o ‘ 7

+ Dieu khién chon ché d bang tay, tw dong va tat ché do dieu khien. o

+ Diéu khién dong cat nguon cap cho ATM va cong tac to dong, cat nguon cap cho tu bu &
ché d¢ lam viéc bang tay.

3. Két luan

Bai bdo da mo ta qua trinh xay dung mo hinh h¢ thong diéu khien, giam sat va thu thap dix
liéu cho ludi dién ha thé véi quy mo nho. Mo hinh bao gom mét tu dong cit ha thé tong, mot tu
do luong, mot tu phan phdi va mét ta bu cong suat phan khéng, hé théng ta dién trén cung cép
cho 04 16 ra phu tai ndi véi ti phan phéi. Giao dién man hinh giam sat dugc xay dung trén co s&
hién thi day du cac thong sé chinh cua ludi dién ha thé. Khi thyc hanh véi md hinh, sinh vién
dugc tiép can nhu mot hé thbng SCADA quy md nho. M6 hinh cd thé phat trién thanh cac hé thu
thap, giam sat va diéu khién véi cac chirc ning thong minh, tién ich cao hon dé su dung trong
cdng nghiép.

Mot s6 bai thuc hanh cé thé ing dung voi mé hinh nay: 1ap trinh diéu khién dung man hinh
giao dién, van hanh hé thong SCADA, thiét ké giao dién nguoi may (HMI).
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