THIET KE, CHE TAO CAC THIET B] PIEU KHIEN PHAN TAN
CHO CAC POI TUQNG THUY LQI PIEN HINH

PGS.TS. LE CONG THANH
Truong Dai hoc Thuy loi

Tém tat: Hé thong diéu khién giam sdt va thu thap dit lieu SCADA (Supervisory Control And
Data Acquzsztton) dang thu hut dwoc sw quan tam cua gioi chuyen mén. Thiét bi diéu khién phdn
tan cé vai tro quyét dinh dén quy mo, chat lwong va hiéu qua hoat dong cua h¢é thong SCADA. Bai
bdo dé cdp dén nghién ciru ché tao cdc thiét bi diéu khién phan tan trén co sé cong nghé PSoC. Cac
chip PSoC dwoc cau triic va lap trinh thich hop dé tao ra cdc chip diéu khién chira dung day di cdc
ludt diéu khién dién hinh thity loi dong thoi san sang cho cdc chire nang truyén théng can thiét. Cac
phan ciing va phan mém tiwong thich da dwoc xdy dung dé khdo sdt cdac chip diéu khién thiy loi trén

PC va trén mé hinh thi nghiém.

1. Pit van dé

Tu dong hoa 1a xu thé tat yéu trong bdi canh
kinh t& hoi nhap. Cac hé thong tu dong hoa
trong linh vuc Thuy loi - Thiy di¢n c6 vai tro va
ti trong ddu tu ting lién tyc trong nhiing thap
nién gan day trén quy mo toan thé gioi.

Céc nudc tién tién déu da day cong dau tu
phat trién hé thong diéu khién, gidm sdt, thu
thip di ligu (SCADA) dé hd tro dac lyc cho:

e quan li van hanh cic cong trinh va hé thong
thuy loi - thuy dién

equan li van hanh hé théng co s& ha tﬁng
(nudc, dién, ga,...),

e quan li luu vuc, quan li tai nguyén,

e giam sat moi truong, giam sat chat thai,

Hé thong SCADA dugc xay dung theo md
hinh phéan cip, hinh 1. Cac cap
dudi cing (cip trudng) co
nhiém vu chinh 1a thu thap, luu
gitt, xur li dir liéu (tin hiéu),
diéu khién, diéu chinh va bao
vé qua trinh. Thiét bi & cap nay
duoc goi la cac thiét bi diéu
khién phan tan (sau day sé& goi
gon 1a thiét bi phéan tan). Thiét
bi phan tan thuong:

eco s6 luong 16n (tuy quy
mo hé thong)

ephai c¢6 cdu hinh du manh
dé hoat dong doc lap va giao

tiép thuan loi véi cac cap khac

eda dang tuy thudc qua trinh (cong nghé)
diéu khién

eco chi phi chiém ti trong 16n trong dau tu
toan h¢ SCADA.

Khong nam ngoai xu thé, cac hé thong cong
trinh thuy lgi quan trong ¢ Viét Nam ciing can
duoc trang bi h¢ SCADA dé co thé dap ung
dugc day du cac yéu cau quan li ngay cang chit
ché theo quan diém st dung tong hop. Nhu ciu
vé céc thiét bi phan tan cho cac hé SCADA nay
s& rat 16n. Phat trién thiy dién vira va nho, tu
dong hoa tudi tiéu quy moé nho trong san xuat
ndng san gia tri cao ciing lam ting nhu cau vé
cac thiét bi phan tan quy mo khac nhau. Mat
khéc, céac thiét bi diéu khién trén cac cong trinh

Hinh 1: Phén cap diéu khién trong hé thong SCADA
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dau mdi thuy loi (hang nghin tram bom va cira
van thuy loi 16n nho) dang ¢ tinh trang:

edd qua thoi han st dung hodc xubng cip
nghiém trong,

e khong dong bo, kém hiéu qua

ekhong thé dap tmg duoc yéu cau ctia mot
thanh phan trong hé thong th6ng tin quan 1i hién
dai (thu thap, xu i, luu gitr, truyen thong tin,...),

cling can duoc nang cép, thay thé bing
nhiing thé hé thiét bi phan tan di manh.

Vi nhu ciu trong nude 16n, nhung céc thiét
bi phan tan lai chii yéu dugc tich hop trén co s&
thiét bi ctia cac hang 16n nén:

e phu thudc hoan toan vao cac nha san Xuét
vé ca phan clmg va mém,

e gia thanh cao, chua st dung triét dé thiét bi,

o thuit toan diéu khién chua hoan hao, yéu té
"thong minh" chua cao (t6 chét can c6 cua thiét
bi phan tan),

e kho tich hgp nhiing dac thu cta qué trinh,
nhitng kinh nghiém san xuat va van hanh hé thng
(rat quan trong véi nong nghiép - thuy loi),

e ddc biét 1a kho bao vé ban quyén va khong
thé xay dung thuong hiéu cho nganh.

Nham dwa ra mot hudng giai quyét van dé da
néu, ching t61 dat muc dich nghién ctu ché tao
cac thiét bi diéu khién chuyén ding trong linh

% o [CYVUC 2956 244X1] - PSeC signer

vuc thuy loi.

2. Thiét ké ché tao thiét bi diéu Kkhién
phan tin

2.1 Cong nghé PSoC

Muc tiéu trude hét s& 13 tao ra céac chip diéu
khién chuyén dung thuy loi. Cong nghé duoc
chon dé dat téi muc tiéu nay la PSoC
(Programmable System-on-a-Chip) — cong ngh¢
tich hop hé théng kha trinh vé6i nhiéu chic ning
khac nhau trén 1 chip. Cong nghé PSoC do hang
Cypress Microsystem phat trién. Cac vi diéu
khién PSoC bao gém cac modul digital, analog
co ban va cac modul ing dung (gan tuong tu
cac vi diéu khién loai khac). Piém ndi bat cua vi
diéu khién PSoC 1a n6 cho phép ngudi st dung
can thiép rat sdu vao thiét 1ap cau trac céac
modul. Thong qua dé nguoi st dung c6 thé:

e xdy dung cac vi diéu khién dic thu phu hop
véi ting tng dung,

etdi cu tric vi diéu khién PSoC ngay trong
qué trinh thiét bi hoat dong,

e tiét kiém dugc dau tu cho phan clng.

HOb tro cac vi diéu khién PSoC 1a bd cong cu
(ctmg va mém) PSoC-Designer, PSoC-ICE va
PSoC-C-Compiler, trong d6 PSoC-Designer
dugc cung cdp mién phi thong qua duong dan:
http://www.cypressmicro.com/download/.
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Hinh 2: Giao dién phan mém PSoC-Designer
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Hinh 3: Bo phat trién CY 3205-DK va mdt s6 chip PSoC

2.2 Panh gia tong hop cac luat diéu khién,
céu tric va chwong trinh héa cac chip diéu
khién PSoC

Luat diéu khién cia cac ddi twong thuy loi
dién hinh duoc nghién ciru, tong hop va biéu
dién dudi cac dang thich hop (LAD va FUP).

-

B6 xung vao d6 cac chitc nang truyén thong can
thiét ma chi yéu 1a cac chirc niang hién thi va xir
li thong tin. Thiét 1ap cau trac PSoC phu hop va
chuong trinh héa luat diéu khién cai tién thong
qua PSoC-Designer, hinh 2 va hinh 4.
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Hinh 4: Chirong trinh héa ludt diéu khién trén
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Nhu vay, trén co so:

e danh gi4 tong két chinh xac céac luat diéu
khién cac ddi tuong thuy loi theo quan diém
diéu khién hién dai,

e bo xung cac tinh nang can thiét dé thiét bi
thue hién duoc nhiém vu ciia mot bo diéu khién
phan tan,

e cac nghién ctru sau va thuc hién khai thac
¢6 hiéu qua cac thé manh ciia cong nghé méi

SR

(Pso(C)

e di tao co so dé thiét ké xay dung chip vi
diéu khién dic chung phuc vu cong tac tu dong
hoa thuy loi — thity dién. Cong viée tiép theo 1a
khéo sat hoat dong ctia chip vi diéu khién qua mo
phong trén bo phat trién chuyén dung CY 3205.

2.3 Phén cing twong thich

Thiét ké phan cimg dé khao sat thuc nghiém
cac chip chuyén dung, hinh 5.
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Hinh 5: Thiét ké phan ciing khdo sat thirc nghiém

Tu thiét ké, d ché tao duoc cac mach chire
nang riéng r&, xem hinh 6, a). Kiém tra, thir
nghiém, lp céac linh phu kién, gan chip va ghép
ndi cac mach riéng r& thanh thiét bi téng thé,
xem hinh 6, b).

Céc tinh nang chinh cua thiét bi:

e 10 dau vao (2 tuong tu, 8 sé),

10 dau ra (4 ro le 10A, 2 tuong tu, 4 s6),
e két ndi hién thi qua LCD,

e truyén thong qua RS 232,

e 6 n0t bAm cai dat (lap trinh) truc tiép.

Hinh 6: Thiét bi khao sat thuc nghié€m cac chip thuy lgi

a) cac thanh phan  b) thiét bi da két ndi
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2.4. Khao sat: Cac chip chuyén dung dugc nghiém thiét bi tong thé trén mo hinh tudi tiéu
khao sat mo phong trén PC qua cong cu phat trong phong thi nghiém B mon Ki thuat DPién,
trién CY 3205, xem hinh 3. Khao sat thuc Daihoc Thuy 191, xem hinh 7.

Hinh 7: Khao sat cac chip thuy l¢i trén m6 hinh tudi tiéu thuy lgi

3. Két luan: Cac chip vi diéu khién da tich tao giao dién cai dat, lap trinh than thién. C6 thé
hop céc luat diéu khién dic thu thay lgi va cac  coi nghién ciru nay 1a mot dong gop cho viée
tinh ndng xt 1i thong tin hién dai. Con mot sb tang cuong tinh tu chu trong ché tao céc thiét bi
van dé can phai tiép tuc hoan thién nhu tht manh mg, kinh té, bén chic va da dang, phuc vu
nghiém thuyc té, thiét ké kiéu dang cong nghiép, cho cong tac tu dong hoa thuy lgi & Viét Nam.
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Abstract:

DESIGN, MANUFACTURING DISTRIBUTED DEVICES
FOR TYPICAL HYDRAULIC WORKS

Systems SCADA are attracting the attention of the expert. Distributed devices have the role to
decide the size, quality and performance of SCADA systems. The study refers to research and
manufacture of distributed controllers based on PSoC technology. The chips PSoC are structure
and programming appropriate to create specific chips contain sufficient control laws typical
hydraulic works also available for the communication functions needed. The necessary hardware
and software has been developed to survey the types of chips "ThuyLoi" on the PC and the model
experiments.
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