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SCADA-NET MANG THONG TIN ntr LIEU. .
THOl GIAN THUC.

PHI MANH L91

Abstract. This article presents the Real Time Data network SCADA-NET as a Infor-
mation System for Operating and Management of National Power System and it's Design
bases on LNET Software package. SCADA-NET operates on 500 kV fiber optic.
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Trung tam Di~u di? h~ thong di~n Quoe gia diroc trang bi h~ thong SCA-
DA/EMS (Supervisiry Control & Data Acquisition/Energy Management System)
tirong doi hoan chlnh va hi~n dai, cho phep c6 thg kigm soat on-line va di'eu khign
tjt- xa hoat di?ng cua dtrong day 500 kV va hrrri dien Quoe gia. Theo thiet ke, chi
e6 cac di~u di? vien tai phong Meu khi~n trung tam mo'i diro'c trang b] cac Console
lam vi~e. M~e dii v~y, do quy mo ri?ng krn va tinh phirc tap cila h~ thong, vi~c
mo- ri?ng dien cung cap thong tin SCADA la het srrc can thiet doi v{Yicong tae
v~n hanh, quan ly, bao dufrng va l~p qui hoach. C6 thg kg ra day mi?t so don
vi can t&i thong tin SCADA, d6 la cac nha quan ly, cac Cong ty Truyen tai, cac
Cong ty khao sa~ va thiet ke, cac Trung tam dieu di? Mien, cac Tram bien ap va
cac Nha may ...

D~ dat t&i muc tieu de ra, can xay dirng mi?t h~ thong mang h6n hop LAN
va WAN tren d6 cac thong tin SCADA dircc e~p nh~t t&i cac may chil d~t tai cac
di~m quan trong tren e!i ba mien B!e Trung Nam.

Thong tin SCADA thirc te mang tinh thai gian thirc, do d6 h~ thong nay phai
c6 kha nang c~p nh~t thong tin nhanh, lam vi~e 24/24, tin e~y va hoan toan t1{
d9ng. .

Cong trlnh nay diroc thtrc hi~n tirng biro'c. Narn 1994 da: xay dirng xong h~
thong cung cap dfr li~u tren mang LAN. Cudi nam 1996 h~ thong da: hoan chinh
vai mang WAN gem nam may chil d~t tai Ha Ni?i, Hoa Blnh, Tp. He Chi Minh
va Da NKng. Hien nay cac user, tit bat ell' noi nao, khi can, e6 thg truy nh~p t&i
SCADANET de , h~n thong tin.
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II - CAU HINH M~NG SCADA-NET

1. Kh6i cac may chti

H~ thong SCADA NET bao gom cac may chu lam vi~c tren h~ dfeu hanh
UNIX: 1 tai Ha N{li, 1 tai Nha may Thuy di~n Hoa Blnh, 1 tai Tp. Ho ChI Minh
va 2 tai Da N[ng.

Cac may chu n6i tren diroc lien ket v6-i nhau qua cac kenh true thong thuoc
h~ thong cap quang dirong day 500 kV. Rieng hai may chu tai Da N[ng do each
nhau khoang 3 km nen noi v6-i nhau qua cap theo chu[n RS422. Toc dq c~p nh~t
dir li~u giira cac may chu toi da la 38.400 bps (DCE).

M6i may chil diro'c noi v6-i mang LAN d~ khai thac thong tin qua TCP lIP va
v6-i tir 1 den 5 kenh thoai phuc vu cac user va di'eu hanh tir xa.

May chu Ha N{li dong thai c~p nh~t dfr li~u di 03 may chu da n6i tren. May
chu Da N[ng ngoai viec nh~n dir li~u tir Ha N{li con trung chuydn di may chii
Cong ty Truyen tai each d6 khoang 3 km.

2. Thiet hi tien xrr If

Thiet bi ti'en xU- 11 truy xuat thong tin tir h~ SCADA goc va c~p nh~t vao
may chu Ha N{li. Xem hlnh 1.
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Hinh 1. Cau hlnh SCADA-NET

Thiet bi tien xU-11thu th~p cac dir li~u tir 15 thiet b] dau cudi (RTU) d~t rtii
rac tai cac di~m quan trong ciia h~ thong di~n, sau d6 t5 chirc lai diroi dang co'
s& dir li~u va c~p nhat vao may chu Ha N{li.
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Ban dau cac phirong trlnh chay tren thiet bi ti'en x11-Ifdircc viet tren DOS va
hien nay da diroc chuydn qua UNIX. Ly do rat don gian VI UNIX quan ly kenh
tot hon nhieu so v&i DOS.

3. Khoi cac Console

Cac Console c6 nhiem V\1 nhan thong tin tIT cac may chd va thE1hien chung
du&i dang do hoa va danh sach. Day chinh la dich V\1 thoi gian thtrc cua SCA-
DA_NET.

C6 hai nga dE1cac user nhan tin tIT may chu. Cac user n~m sat may chu se
nhan thong tin qua TCP /IP tren cap mang LAN. Khong c6 gl phirc tap dE1x11-If
& cong doan nay VI tren UNIX va tren DOS da c6 sRn Modul TCP /IP chuan.

Nga:thu- 2 dE1cac Console nhan thong tin tIT may chu la qua mang di~n thoai.
Giao thirc HDLC d] b9 diro'c s11-dung tJ day v&i toc d9 DEC toi da 38400 bps.
Dich V\1 nay cho phep may tfnh truy nhap SCADA_NET tir bat cu- noi nao va chi
can di~n thoai va Modem.

_ "" '"., - .•. "... .•.
III -NHUNG VAN DE KY THUAT VA CONG NGHE
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CAN GIAI QUYET

V&i h~ thong UNIX ho~c WIDOWS NT thirorig pham, c6 thE1xay dirng cac
h~ thong mang lam vi~c chu yeu voi cac thong tin off-line. SCADANET can phai
lam vi~c 24/24, doi hoi mire d9 t'! d9ng h6a cao ve kiE1msoat kenh vi~n thong va
c~p nhap dir li~u. Cac gian doan ve kenh vi~n thong can diroc t'! phat hien, t'!
khoi phuc va c~p nh~t hien trang van nhat kY.

Vi~c xay dung h~ thong nay doi hoi phai xay dirng err che c~p nhat va truy
xudt di'r li~u d~c thu, tu phan co s& giao thirc truyen tin toi cac phan irng dung.
SCADA-NET thirc te diro'c xay dung tren co s& phan rnem LNET. Day la h~
mem co stJ xay dung cac mang WAN voi cac ling dung ve Intranet va mang WAN
s11-dung trong cong nghiep cling nhir cac irng dung d~c thu. Xem "LNET - H~
mem xay dung mang WAN va irng dung" trong so tiep theo.

1. Giao thrrc truyen tin

1.1. Giao thuc truyen tin cIoi vai thiet hi tien xt! If:

Day la giao thirc HNZ66S15 diro'c stt dung dE1trao d5i dir li~u giira cac RTU
va h~ thong SCADA. Giao thu-c nay do Di~n hrc Phap thiet ke va su- dung tren
co s& giao thirc HDLC. Vi~c lam chu giao thirc nay cho phep truy xuat cac thong
tin tIT h~ thong SCADA goc va tIT d6 c~p nh~t van SCADA-NET.
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1.2. Giao thuc truyen tin c;i.pnh;i.t dfr li~u:

HDLC di bi? thirc hien vi~c trung chuydn di'r li~u giira cac may chu trong h~
thong LNET diroc str dung VaGmuc dich nay. Giao thirc nay diro'c viet dtroi dang
diroi dang hai Modul: chuydn dir li~u mi?t chfeu va hai chieu, Modul chuydn dir
li~u hai chieu cho phep dong thai c~p nh~t dir li~u ngtroc cbi'eu giira hai may chii.
Di'eu nay het sire can thiet VI SCADA-NET phai lam viec cho d. trtrong hop c~p
nh~t dir lieu tu- phia cac h~ thong SCADA thui?c cac Trung tam Di'eu di? mien.

Giao thirc HDLC di bi? xay dirng tren LNET dircc trang bi CC/ che tham do,
cho phep d~ dang ki~m soat tfnh sin sang cila cac kenh vi~n thong d~ co th~ khoi
di?ng lai qua trlnh lien ket qua Modem khi bi gian doan.

1.3. Giao thuc truyen tin gifra may chtl vai cac Woktation:

Vi tren cac h~ thong UNIX moi deu co sin TCP lIP dong thai do mdi lien
ket qua cap mang LAN kha ben virng nen TCP lIP direc str dung d~ trao d5i di'r
li~u giira cac may chu voi cac Workstation qua cap m~g.

Doi vai cac Console xa, SCADA-NET str dung HDLC d] bi? cua LNET d~ co
th~ tl! di?ng khoi phuc lai lien ket khi kenh bi gian doan,

2. T& chirc cap nhat dir lieu gifra cac Server va cho cac Console. . .
Cac thong tin thu diroc tir thiet bi tien xtr 11dtroc t5 chirc lai dmri dang cC/

s& dir lieu on-line va c~p nhat len cac may chu. Vi~c t5 chirc CC/ s& dir lieu nay co
tfnh den viec phan vimg quan ly thong tin ctla cac nhom user khac nhau.

Tren cac Console, dir li~u can dtroc th~ hien dirci dang dang sach va do hoa
theo so do hrci di~n, theo cac tram, cac nha may va khu virc bao gom cac dai
hrong do hrong va cac dai hrong logic. Cac user tra ciru thong tin qua cac so do
thuoc vung quan ly cua mlnh thong qua cac thao tac tren ban phim va chuot. Dir
li~u ciing co th~ gan mi?t each cirfrng btrc (force) ve cac gia tr] va trang thai dinh
triroc khi co s,! co ho~c cac tlnh huong d~c bi~t Ct phan thu th~p di'r li~u dau vao.

D~ co th~ c~p nh~t mi?t khdi hrong Ian thong tin, h~ thong str dung ky thuat
"t~p trang thai" - T~p nay diroc thiet ke sao cho kich thiroc nho nhat co th~ va
cho biet co "sir kien moi" xay ra hay khong. Thong tin ve bien di?ng cila dir li~u
diroc c~p nh~t VaG t~p trang thai. Cac may chil can nhan diroc t~p nay trrroc
khi phat l~nh lay dfr li~u. Do co kich thtnrc nho nen t~p nay diroc c~p nhat rat
nhanh. Vi~c phan tfch t~p trang thai cho phep may chu biet diro'c nen nhan tiep
t~p nao. Nhir v~y, thay VI phai lien tuc nhan cac t~p dai ng~n khac nhau, h~
thong chi can c~p nhat dir li~u khi "s'! ki~n moi" xay ra.
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3. Dfr li~u va nhat ky,

M~c du SCADA-NET chu yeu x11-11dir li~u thoi gian thirc, nhimg cac dir li~u
mang tfnh off-line v~n diroc s11-dung. Cac user khong chi di.n thong tin ve trang
thai logic va cac gia tr] do hrong cua h~ thong di~n tai thoi digm hien tai ma cling
rat quan tam t&i qua trlnh thay d5i cac trang thai va cac gia tr] nay. Di~n bien
ve trang thai va cac gia tri diro'c thg hien dtro'i dang cac t~p nhat ky (history).
Thong tin nay cho phep co thg danh gia tlnh hlnh v~n hanh theo phirong thirc toi
iru diroc dinh triroc (ve san xudt va truyen tai di~n nang] cling nhir phan tich cac
sl! co tren h~ thong dg tim ra nguyen nhan d§.n den cac sl! co. Cac t~p nhat ky
diro'c cac may chu tl! d<)ngc~p nhat tit may chu chinh tai Ha N<)idg tranh trirorig
hop mat dfr li~u ve sl! ki~n moi tai thoi digm xay ra str co kenh vi~n thong.

4. Ngon ngir l~p trlnh

Do UNIX la h~ dieu hanh diro'c chon cho SCADA-NET nen ngon ngir l~p
trlnh diro'c s11-dung & day la C cho UNIX cling nhir cho DOS.

, "" , ""
IV - DANH GIA VA HUO'NG PHAT TRIEN

SCADA-NET hien da dira vao v~n hanh va tlnrc Sl! phat huy tac dung trong
cong tac di~u hanh va quan ly hroi di~n Quoc gia. Day la h~ thong kha phirc tap
va diroc dau tir tot ve thidt b] va kenh vi~n thong. Mang se diroc me r<)ng them
cac dich vu khac, trong do bao gom ca cac dich vu off-line.

Trong tho'i gian tiep theo, SCADA-NET co thg diroc phat trign them ve so
hrong may chu va so hrong ngiroi khai thac cling se tang len.

Viec xay dirng h~ thong nay cho phep 6- rmrc d<)nhat dinh co thg lam chil
cong nghe m~g ve m~t h~ thong.

Vi?n Cong ngh~ thOng tin

Nh~n bdi ngdy 12-8-1996


