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THIET KE HE THONG BltV KHifeN, GIAM SAT VA THU THAP DU" LIEU 
SCADA CHO TRAM PHAN P H 6 I DIEN 

D^o Huy Du' 
Trudng Dai hoc Ky ihudi Cong nghi?p - DH Thdi Nguyen 

TOM TAT 
Trong truyen tai dien, yhu t6 quy t̂ dinh chinh d§n chdt luong va hieu suSt vi6c truyen tai, phan 
phoi dien nang la cac tram bi§n ap. HiSn nay, n€u cSn th6ng tin v€ tram bi6n ap thi da so vin sir 

' dung cdng cu truySn thdng la ghi ch6p, bdo cko cac thSng s6 kp thudt bing tay, nen doi khi chua 
dap img duoc cac yeu cau kip thoi, khach quan, chinh xac, va can doi hoi co nhan viSn v§n hanh 

. true 24/7. De dam bao do chinh xac tliong tin ve tram ma khdng phu thuoc vka con nguai nen 
nhom tac gia da nghien cmi, thiit k6 he thdng SCADA nham myc dich thu thap thdng lin dij lieu 
va dieu khien tram bien ap hoan toan tit dong. Bai bao nay de xuat thiet bi do de theo doi cac thiet 
bi, cac thong s6 van hanh tai cac tram-biSn ap. Di6u do se giup nhieu cho viec quan ly, giam sat 
ciing nhu vdn hanh tram mdt each nhanh chdng va an toan. Bai bao dua ra duoc minh chung qua 
viSc thiit kS xSy dung md hinh thuc nghiem tu dieu kliien tram bien ap 
Tir khoa: SCADA; gidm sdt, diiu khiin; tram phdn phdi; trgm bien dp 

DAT VAN DE 

Hien nay, viec sir dung cac he thong tir dong 
thu thap dieu khien va canh bao trong he 
thong dien la rat can thiet. Qua do nang cao 
chSt lirong he thong va giam du'oc so nhan 
cong phuc vu cho tram. Bai bao dua ra viec 
nghien ciiu lua chon giai phap xay dung tram 
biSn ap khong nguai trirc sir dung trong tir 
dong hoa he thong ludi dien phan phoi va 
tang do on djnh cung cap dien dua tren cong 
nghe hien dai. Ben cgnh do, cac giai phap 
phSn mem ciing nhu phSn ciing cQng dugc 
cung cip diy dii de lam ca sa xay dirng he 
thong tu dong hoa SCADA cho cac trgm Khi 
he thflng SCADA dugc ap dung vao thirc tien 
se gop phSn tirng birac hien dai hoa he thong 
dien, nang cao nang suat, giam thieu thai gian 
mat dien, giai phong siic lao dong. 
Hon n&a khi xay ra sir co trong tram bien ap 
(TEA) qua trinh nhan dang, phat hien, each ly 
va xac dinh chinh xac tinh trang sy: co cimg 
nhanh se cang co Igi, giup cho viec khoi phuc 
lai chi dfl lam viec binh thu'crng cua he thong 
dien, giam thiet hai ve kinh t i va nang cao 
dugc do tin cay cung cap dien cho cac ho tieu 
thy [I], [2]. Trong bai bao nay, tac gia xay 
du'ng mot mo hinh thu nho cua tram dien 
phan ph6i de diiu khien, giam sat va thu thap 

Tel: 0912 347222. Emad daohuydu@tnut edu v, 

dU lieu tir tram. Thong tin du'gc truyen tai qua 
h^ thfing mang cue b6 (LAN), giao dien HMI 
xay dirng tren nen tang phan mem WinCC 
cua hang Siemens giup cung cSp nhirng 
thong tin ca ban nhur: c6ng suat tieu thu, nang 
lugng sit dung, tinh trang cac thiet bi, :." cua 
TBA, va thao tac dieu khien tram mpt each co 
hieu qua. 

CO SO VE SCADA 

Xet mot each tong quat, mpt he SCADA bao 
g6m cac chii'c nang Het ke duô i day (so do 
kh6i he thong dugc the hien tren hinh 1): 
Phin cu'ng: Thiet bi thu thap dii' lieu. PLC, 
RTU, PC, I/O, cac diu do thong minh: HS 
thing truyen thong: Mang truyen thong, cac 
bo d6n kenh/phan kenh. Modem, cac b6 thu 
phat. Tram quan ly d(f lieu: May chii (PC, 
Workstation), cac bg tap trung dii lieu (Data 
concentrator, PLC, PC). Tram van hanh 
(Operator Station). 

Phan mem: Phan mem chuyen dung (vi du FDC, 
InTouch, WinCC, Lookout,..). Phan mem pho 
thong (Access, Exel, Visual Basic, Delphi, 
JBuilder,.). Co so dir lî u qua trinh. He thong 
canh bao, bao dong Lap bao cao tir dong. 
Cac thiit bi chu co chiic nang giam sat: Thiet 
bj chil ciia he thong giairi sat la hat nhan ciia 
he th6ng nay. Tat ca cac thao t3c doi vai RTU 
do ngirai dieu hanh thirc hien deu thong qua 
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thiet bi nay va dugc cac RTU bao cao lai cho 

no. Theo thiit k i , v6i viec sii dung cac RTU 

va transducer, he thfing SCADA thu thap cac 

loai tin hieu do lirang nhu sau: Tan so (F), 

dien ap (U), cong suit hiiu cfing (P), cong 

suat vo cfing (Q), chi thi bg doi nac m a bien 

ap. Gia tri dong dien (T) dugc tinh toan dua 

tren cac so lieu P, Q, U thu thap. 

= > s 

Hinh I. Thu thdp die liiu trong he SCADA 

Dau ra cua cac bien ap do lucmg cung cap cac 
gia trj dong/ap thii cap theo tijmg pha cua thiet 
bi dien. Tam vuc ciia cac gia tri nay tuy thugc 
vao phin thir cap ciia ti sfi bien dong/ap 
nhung thong thuimg la d in IA hogc 5 A (doi 
vai TI) va din lOOV, l lOV hoac 120V (dfii 
vai TU). Transducer c6 nhiem vu chuyen dfii 
cac gia tri dong/ap tren thanh gia trj dong phii 
hgp voi ngu&ng vao ciia card analog tren 
RTU. T im vuc ciia gia tri dong chuyen dfii 
nay la d in +10 mA hoac +12mA. Nhir vao sir 
trg giiip cua bfi chuyen doi tuang tir/so (A/D 
coverter). RTU se chuyen cac gia tri dong tu 
dang tuang tu (analog) thanh dgng so (digital) 
vai tam vuc xac dinh bang 15 + l(bit dau), 
tuang ung la -32767 den 32767 (tinh theo gia 
tri thgp phan). Gia tri nay se dugc chuyen ve 
he thong SCADA qua khung truyen ciia giao 
thii'c truyin thong lEC 875-5-101. SCADA 
thirc hien viec chuyen dfii gia trj tren thanh 
gia tri ky thuat tuong ling thirc te van hanh 
ciia thiet hi de hien thi va luu trCr .Tim virc 
cua gia trj chuyen dfii duac xac djnh vao phSn 
sa cap cua ti so bien dong/ap. 
Ca che thu tliap dir lieu tirng loai tin hieu cu 
the dugc thuc hien nhu sau: Doi vai tin hieu 
do luang P,Q: Sir dyng loai transducer Triad 
T22 la loai transducer c6 kha nang lap trinh 
de tinh toan va xuat ra 2 tin hieu P va Q tong 
dya tren diu vao la 3 pha ap (A, B, C) va 2 
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pha dong (A,C) lay tir TU va TI; Doi voi th 

hieu do luong U: Sir dung loai transducer • 

Triad T i l la loai transducer khong lap trinh 

phu hgp vai dien ap thit cap ciia TU (lOOV, 

1 lOV, 120V) vai d iu la 2 pha ap (A, B); fi^j 

vcri tin hieu do luang F: Su dung logi transducw 

Triad T U la Ioai transducer khong lap trinh 

phoi hgp vai dien ap thii cap ciia TU (lOOV, 

I lOV, 120V) vai diu vao la 2 pha ap (A, B). 

CAC THIET BI TRONG TRAM DIEN 

PHAN PHOI 

Trgm dien phan phfii dugc mo ta tren hinh 2, 

bao gfim cac thanh phan co ban nhu: may 

bien ap, cac thiet hi dong cat (Dao each ly va 

dao t i ip dia, May cat, noi dat, chong set), Cac 

thiit bi do luang tren tram (May bien ap, may 

biin dong do lirong). 

C S V 

I c I: c -
! A T >>. 0.4KV 

Hinh 2. Sa do trgm diin phdn phoi hg dp 

M a y bien ap: 

May bien ap (MBA) la phan tur chinh trong he 

thong cung cap dien. MBA co nhiem vu bien 

doi dien ap tir cap dien ap nay sang cap dien 

ap khac. 

Cac thiet bi dong cat: 

- Dao each ly va dao tiep dia: Dao each ly 

(DCL) la thii t bj di?n diing de dong ck mach 

dien ma khi c3t se each ly mach dien va tao 
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khoang each co the nhin thay dugc. DCL c6 
the ddng cat dong dien dung ciia duong djiy 
hogc cat khong tai ciia MBA. DCL thucmg dat 
tru6c thiet bi bao ve nhu may cat, cau chi. 
Dao tiep dja (DTD) dugc diing de n6i dat va 
ng§n mgch cac thanh phan thii tu khdng cua 
mang dien trong trgm. DTD thuang di kem 
DCL, khi dao each ly mo, dao tiep dja lien 
dgng, noi phan mach each ly de phong dien ap 
du con ton tai trong mach cat dam bao an toan. 
fii thuc hien tir dgng hoa TBA thi ySu cau 
DCL va DTD phai dugc truyen dpng dieu 
khien bang dgng ca dien de co the thyc hien 
dugc cac ISnh dieu khien tii xa. 

- May cat: May cat (MC) diing de dong cat ca 
dong phy tai Ian dong ngan mach. Yeu cau 
phai c4t nhanh, khi dong cit khong gay nfi, 
chay, kich thuac ggn nhe... Co the phan ra 
thanh: May cat dien tir; May cat sinh khi; 
May cat dau; May cat khfing khi; May cat 
chan khong; May cat hgp bg hay May cat rai. 

- N6i dat: Noi dat la bien phap an toan trong 
he fhflng cung cap dien. Dfing ngan mach 
xuat hien do each dien cua thiit bi dien vai vo 
bj hu hong se chay qua vo thiet bi theo day 
dan nfii xuong dat. Co ba loai nfii dat: nfii dat 
an toan; noi dat lam viec; noi dat chfing set. 

- Chfing set:La khi cu diing de bao ve cac 
thiet bj dien, tranh dugc cac hong hoc each 
dien do qua dien ap cao tir khi quyin (thuang 
do set) tac dpng vao. 

Cac thiet bj do lirtrng tai tram: 

- May biin ap do luang: May bien ap do 
lu'cmg (TU) lam nhiem vy bien doi dien ap 
cao xuong dien ap thip (thucmg lalOOV) cung 
cip cho cac thiet bj do luong, bao ve Rale va 
Ty dgng hoa. Phia thii cap phai dugc noi dat, 
cac dung cu thii cip dugc tach khoi mgch 
dien cao ap nen rat an toan. Co the coi TU 
lam viSc a che dp khong tai. 

- May bien dong do luang: May bien dong 
dien (TI) diing di biin dfii dong tii trj sfi Ion 
hon xufing tn s6 thich hgp (thuang la 5A) vai 

cac dung cu do. Rale, tu dpng hoa. Cufin sa 
cap CO it vong, cupn thii cap co sfi vong nhiSu 
hon va dugc n6i dat. TI lam viec d trang thai 
ngan mach. 

XAY DUNG HE THONG SCADA CHO 
TRAM DIEN PHAN PHOI 

Yeu cau dl ra doi voi thiet ke he thong 
SCADA 

- Giam sat trgng thai & dilu khien cac thiet bj 
trong tram: Dong, mo', sy cfi. 

- Giam sat cac thong sfi van hanh trong tram: 
dong dien, dien ap, cong suat, nang lugng. 

- He th6ng cho phep luu trir cac th6ng so lich 
sii su CO theo thai gian thyc. 

- Giao dien SCADA phai dan gian, dl su 
dung, than thien v6i ngucri sir dung, ben viJng, 
kho gSy loi. ' 
Thi cong tu SCADA cho tram dien 

Tii nhiing phan tich tren day, nhim phuc vy 
cho viec phat trien he thong dieu khien giam 
sat SCADA cho cac trgm dien phSn phoi, tac 
gia da tiin hanh thiet ke, thi cfing mpt tii dilu 
khiin - giam sat cho tram dien. Tuy nhien, de 
minh hpa dugc day dii cac phan tu va chiic 
nang trong mfit tram di?n phan phoi yeu ciu 
phai CO rit nhiiu trang thiet bi, dac biet la 
May bien ap va cac thiSt bi dong cat, bao 
ve,... cho tram. Trong nghien cii'u nay, nh6m 
da thuc hien xay dung mgt mo hinh thu nho 
thyc hien dugc cac chiic nang ciia trgm dien 
nham myc dich minh hoa kha nang ciia he 
thfing SCADA trong viec dieu khiln vii giam 
sat cho cac trgm dien phan phfii, he thfing 
dugc thi hien tren hinh 3. Sa do nguyen ly 
ciia trgm dien phan phoi dugc the hien tren 
hinh 4. 

Til CO kha nang thu th|p cac thfing sfi trang 
thai cua tram nhu: dong dien, dien ap, cfing 
suit, nang lugng, costp, tan so, .. Cac tin hieu 
sau do dugc hien thj tren man hinh cua tu va 
may tinh. Cac thao tac dieu khien dong/cat 
cho may cat ciing co the dugc thuc hien tai 
cho hoac tir xa. 
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Hinh 4. So dd nguyen ly lu diiu khien - gidm sdt 
trgm phdn phdi 

iTng dyng dong ho do da nang MFM384-C, 

PLC S7-1200 va phin mim WinCC, sau khi 

Igp trinh va dua phy tai vao ta dugc ket qua 

nhu sau: Cac ket qua the hien cu the tren hinh 

5, dien ap do dugc trSn cac pha lan lirgt la 

2I5,6V, 223,1V va 219,5V, dong dien tuang 

Hinh 5. Giao diin diiu khien khi tram lam viec 

ling la 29,8A, 30,5 A va 30,2. Cong suit tieu 

thy I7,8kW t in sfi lam viec 50,2Hz va he sfl 

cfing suit la 0,9. N h u vay he thong dieu khien 

giam sat cho trgm dien phan phoi da the hien 

dugc CO th i dieu khien tgi cho va co the 

truyin thong d l dilu khiin tir xa. Lini y: Î hi 
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tram chua lam vi£c (May c i t ma) trang thai 

cua cac phan tu mang dien (may ci t , duang 

day, phy tai) d iu co m^u den. Khi tram lam 

viec (May c5t dugc dong), trang thai cac phin 

tii mang dien dugc thS hien bai mau do. Cac 

thfing so giam sat ciia tram dugc hien thj tren 

man hinh lan lugt la: dong dien, dien ap, cong 

suat (P, Q, S), nang lugng, tan so va he s6 

cong suat. 

KET LUAN 

Bai bao da phan tich, cau tnic, hoat dpng ciia 

tram phan phoi tir do xay dung dugc mo hinh 

tu SCADA giam sat tram dien, Igp trinh di iu 

khiin, xii ly tin hieu cho PLC, lap trinh giao 

dien giam sat, van hanh tram diSn. Cac thii t 

bi sir dyng cho tram phan phoi co th i dilu 

khien tai chfi hoac tir xa. 
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SUMMARY 
D E S I G N O F A S Y S T E M F O R C O N T R O L L I N G , M O N I T O R I N G AND 
A C Q U I R I N G T H E DATA O F T H E E L E C T R I C DISTRIBUTION STATIONS 

Dao Huy Du' 
University of Technology - TNU 

In electric transmission, transformer stations play an important role, and influence to the quality 
and efficiency of the fransmission. Nowadays, the technical data and information are transfered to 
the transformer stations by traditional methods like reports or hard coppies, therefore it is not 
convinient, and it requires operators working 24/7. Based on these issues, this paper proposes to 
design a SCADA system for acquiring and monitoring data automatically. The SCADA system 
will monitoring the states, and operating parameters of the devices in transformer stations, based 
on that operators can work efficiently, fastly, and safely. This proposed solution is firstly designed 
theoritically, and then demonstrated via experimental setup. 
Keywords: SCADA, Electric System, Distribution Station, Low voltage station. 
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