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Mot phwong phap xay duyng phong thi nghi€ém do lwong va diéu khién dwa
trén cau trac ha tang cia trung tam xi ly dir li€u
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Toém tat

Sy phat trién cua cong nghé thong tin va truyén thong
hién nay cho phép xay dung nhirng m6 hinh phong thi
nghiém co6 kha nang cung cdp cho cac dbi tuong
nghién ctru va hoc tap dong thoi ba dich vu la: thao
tac bang tay trén cac thiét bi truc quan, phan tich va
md phong qua trinh thi nghiém qua cic phin mém
ung dung hay thuc hanh cac bai thi nghiém tir xa qua
mang internet hay intranet. Cac phong thi nghiém
theo mé hinh gido duc kinh dién chi c6 kha nang dap
ung dugc duy nhét mot dich vu cho phép giao vién
hay sinh vién thao tic bang tay trén cac thiét bi truc
quan. Bai bao nay giéi thiéu mét giai phap xay dung
mo hinh phong thi nghiém duya trén ha ting ciia mot
trung tdm xu 1y dir liéu nhdm cung cdp cho can bo
nghién ciru va sinh vién ddng thoi ca ba dich vy nhu
vira néu & trén. Dé chimg minh tinh hiéu qua cta giai
phép, ching tdi thyc hién mot bo didu khién PID tu
chinh bam téc d6 dit cua dong co xoay chiéu ba pha
cho muc dich giang day va nghién curu.

T khéa: Trung tdm xt 1y dir liéu, mang truyén
thong, bo diéu khién.

Abstract

Advances in information and communication
technologies have contributed to the laboratory
education by creating new abilities such as manual
mode of labs with convenient user interface, analysis,
modeling and simulation control systems using virtual
programs, or experiments execution remotely via
internet or intranet networks. On the other hands,
classical laboratory models only have a capability,
which is manualy operation on labs by teachers or
students. This paper introduces a method on building
laboratory based on infrastructure of data center in
order to provide to students and researchers flatform
with the abilities mentioned above. To validate the
effectiveness of the proposed method, we implement
a autotuning PID controller to track the desired speed
of three phase AC motor for teaching and researching
purposes.

Keywords: Data Center, Network Communication,
Controller.
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1. Pit vin @

Tién hanh thi nghiém mén hoc tai phong thi nghiém
1a mot hoc phﬁn bét budc d6i véi chuong trinh dao tao
sinh vién trong cac trudng ky thuat. Trong linh vuc k¥
thuat, doi hoi cac sinh vién khong chi nim viing céac
khai niém ma can phai c¢6 thyc hanh dé minh ching
céc kién thirc d3 hoc. Do do, trong cac truong dao tao
ky thuat, cAn c6 hai méi truong gido duc doc 1ap dé 1a
16p hoc va phong thi nghiém. Sinh vién c6 thé nim
bét kién thirc 1y thuyét trén 16p hoc va can qué trinh
khing dinh kién thirc va tich liiy kinh nghiém thuc té
tai cAc phong thi nghiém [1, 2]. M6 hinh céc phong
thi nghiém kinh dién tir trudc dén nay tai hau hét cac
truong dai hoc k¥ thuat tai Viét nam van 14 cho sinh
vién thao tac truc quan trén thiét bi. Néu sinh vién chi
thuc hanh trong moéi truong thi nghiém cia cac phong
thi nghiém néu trén, ho s& khé cé thé dap ung dugc
cac yéu cau trong thuc tién nhu kha ning phan tich,
k¥ nang thiét ké va phat huy tinh sang tao trong cong
viéc. MO hinh phong thi nghiém méi sir dung nhiing
thanh tuu ndi bat cua cong nghé thong tin va truyén
thong c6 thé thyc hién cac nhiém vy: md phong moi
treong cac bai thi nghiém, ty dong thu thap di liéu
va diéu khién tir xa cac thiét b thi nghiém, hoan toan
¢6 thé gitp trang bi cho sinh vién nhitng kha ning va
k¥ ning dé dap umg duoc yéu cau ngiy cang cao cua
cong viéc [3, 4].

Hién nay, c6 hai phuong phap tiép can dé xay dung
thi nghiém tryc tuyén. (a) Mo phong phong thi
nghiém va (b) phong thi nghiém cho phép truy cap tur
xa [5, 6].

Phong thi nghiém mé phdng (a) da duoc chirng minh
1a twong dwong véi thiét bi thi nghiém vat Iy dé giai
thich va cung c¢b cac khai niém, kién thirc ma sinh
vién duoc hoc trén 16p hoc. Tuy nhién, n6 cé han ché
vé kha ning thyc hanh ciia sinh vién trong qué trinh
thir nghiém. Trong khi d6, phong thi nghiém truy cap
tir xa (b) cho phép céc sinh vién lam viéc trén thiét bi
thuc t& & khoang cach xa thong qua mang ndi bd
(Intranet) hay mang dién rong (Internet). Nhugc diém
cia mO hinh phong thi nghiém nay & ngudi dung
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khong c6 cam giac vé sy hién dién ctia minh trong
moi truong thi nghiém [3, 7].

Bai bdo nay dé cap dén mot mo hinh phong thi
nghiém dugc xdy dung trén co so ha tang ciia mot
trung tdm xu 1y dit li€u c6 kha nang dap ung duoc ca
ba tiéu chi:

e Thao tac truc quan trén thiét bi,

e Mo phong moi truong thi nghiém,

e Truy cap tur xa.

Noi dung bai bdo duoc trinh bay nhu sau: Trude het
sy ddng nhat va khac biét gitra m6 hinh mang truyén
thong trong do ludng, diéu khién véi mot ha tang cua
trung tam xu ly dit liéu s€ dugc lam ro. Sau do,
phuong 4n xdy dung mé hinh phong thi nghiém dwa
trén ha tang cua trung tdm xur ly dir liéu s& dugce dé
xut. Trong phan tlep theo, gi¢i thiéu md hinh phong
thi nghiém céc hé thong diéu khién cia B6 moén Ty
dong va k¥ thuat tinh, Khoa K¥ thuat diéu khién, Hoc
Vién Ky thuat Quan sy, dugc xdy dung dua trén ha
tang cua trung tdm xtr 1y dit liéu. M6 hinh nay dong
vai tro 14 nén ting dé phat trién trong viéc xay dung
cac bai thi nghiém ciing nhu thyc hién cac ndi dung
nghién ctru chuyén sau. Cudi cing, nghién ctru xay
dung hé thdng diéu khién dong co xoay chiéu 3 pha
str dung bd diéu khién PID tu chinh véi kha nang thao
tac, thu thap dit liéu va gidm sat tir xa s€ dugc trinh
bay nhu mot minh ching vé tinh hidu qua cia giai
phép ma cac tac gia dé xuat.

2. Mang truyen thong trong do ludng va
dieu khien

C6 thé dua vao dic trung clia hé thong mang truyén
thong cong nghiép dé xay dung mang do ludng, diéu
khién. M6 hinh nay cho phép phan thanh nhiéu cép
céc thiét bi theo chirc ning ma ching dam nhiém nhu
trén hinh 1.

Quan 1y

Lsiam st

!, Cap dieu hanh

|
m d; Cép dibu khién
m m Cap, chap hanh

H.1 M6 hinh phan cip mang do luong, diéu khién

Tuong ng voi ndm cap chirc nang la bdn cip cua hé

thong truyén thong. Tir cdp diéu khién giam sat tro

xuong, thuit nglt “bus” thuong dugc dung thay cho

“mang” véi li do ph??m 16n cac hé théng mang phia

dudi déu co ciu trac vat li hodc logic kiéu bus.

Cac cfip chirc nang co ban

. Cap chdp hanh c6 chirc ning do luong, truyen
din va chuyén ddi tin hiu tir cac cam bién
(sensor) hay dwa dén cac co cau chap hanh
(actuator).
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e Cép diéu khién dam nhén thu thap thong tin tir
cac bo cam bién, xir ly thong tin theo thudt toan
da duoc thiét ké va truyen ket qua xudng cac chap
hanh. Cép dleu khién va cép chdp hanh con dugc
goi chung 1a cap truong (field level) , ly do la cac
bd diéu khién, cam bién va co cau chap hanh
thuong dugc cai dat truc tiép tai hién truong, gan
ké v6i hé théng k¥ thuat.

e Cép diéu hanh c6 chirc ning hd trg ngudi sir dung
trong viéc cai dat ung dung, thao tac, theo doi,
giam sat van hanh va xu ly nhing tinh hudng bat
thuong. Ngoai ra, trong mdt sO truong hop, cap
nay con thuc hién cac bai toan diéu khién cao cap
nhu diéu khién phdi hop, diéu khién khoi dong/
dirng va diéu khién theo cong thirc. Trong xu thé
phat trién cua cong nghé thong tin va truyén
thong hién dai, viéc tich hop hé thong va loai bd
cac cap trung gian tr¢ nén can thiét, do d6 ranh
gidi giira cAp diéu hanh, giam sat va quan ly 1a
khong rd rang, xu huéng hop nhét cac cip nay
lam mot va goi chung 1a cép didu hanh [8].

Cic cip két ndi co ban

e Bus truong (Bus thiét bi) 1a hé bus st dung ky
thuat truyén tin s6 dé két ndi cac thiét bi thudc
cép chép hanh va cp diéu khién v6i nhau. Mot sb
kiéu bus truong chi thich hop két ndi cac thiét b
cam bién va co cau chdp hanh vdi cac bo dicu
khién, con duoc goi 1a bus chdp hanh/cam bién.
Nhiém vu cta bus truong la chuyén dir li¢u tr cac
cam bién 1én cap diéu khlen dé xu 1y va chuyen
quyét dinh diéu khlen xuong cac co céu chap
hanh. Vi vdy, yéu cau vé tinh ning thoi gian thuc
dugc dat 1én hang dau. Thoi gian phan tmg yéu
cdu nam trong pham vi tr 0,1 t&i vai ms.

e Bus hé théng (system bus) hay bus qua trinh
(process bus) két ndi cac may tinh didu khién va
cic may tinh trén cdp diéu khién giam sat véi
nhau. Thong qua bus hé thdng, cac may tinh diéu
khién c6 thé phdi hop hoat dong, cung cap dir liéu
qua trinh cho céac tram k¥ thuat va tram quan sat
(c6 thé gian tiép thong qua hé thdng quan 1y co s&
dir liéu trén cac tram chu) cling nhu nhén 1énh va
tham s diéu khién tir cac tram phia trén. Bus
truong va bus hé thong thudng co ciu trac gidng
nhau, phan biét hai loai bus nay dya trén muc
dich str dung vi du nhu ching dwoc két ndi véi
thiét bi ndo. Trong nhiéu trudong hop, mot kiéu
bus duy nhat dugc dung cho ca hai cap nay.

e Mang LAN thyc hién két ndi cac may tinh thudc
cép diéu hanh véi cép diéu khién giam sat. Thong
tin dugc dua 1én trén bao gdm trang thai lam viéc
cua cac qua trinh, cac s6 liéu tinh toan, théng Kké.
Hai loai mang duoc dung phd bién cho muc dich
ndy la Ethernet va Token-Ring, trén co s& cic
giao thirc chudn nhu TCP/IP va IPX/ SPX.

e Mang WAN két ndi cac may tinh cia mang LAN,
cung cép cac dich vu trao dédi thong tin ndi bd va
v6i bén ngoai nhu thu vién dién tir e-library, thu
dién tir email, hoi thao tir xa qua dién thoai, hinh
anh, cung cap dich vu truy cap Internet.



Céc hé thdng truyén thong cong nghiép phd bién hién
nay cho phép lién két mang 0 nhiéu mirc khac nhau,
tir cac bo cam bién, co cau chap hanh duéi cap truong
cho den c4c may tinh diéu khién gidm sat va cac may
tinh cap diéu hanh xi nghiép quan ly cong ty [8].

Nhu vay c6 thé thidy ring mang truyén thong cong

nghiép thuc chat la mét dang déc biét cua mang may

tinh. C6 mot s diém giong va khac nhau gilra mang
may tinh va mang truyén thong cong nghlep nhu sau:

e  Ki thudt truyén thong sé hay truyén dit lidu 1a dic
trung chung.

e Mang mdy tinh s dung trong cong nghi¢p dugc
coi 1a mot phan (0 cac cap diéu khién giam sét,
diéu hanh san xuit va quan 1y cong ty) trong mo
hinh phén cip ctia mang cong nghiép.

e Yéu ciu vé tinh ning thoi gian thyc, d0 tin cay va
kha nang twong thich trong moi truong cdng
nghiép ctia mang truyén théng céng nghiép cao
hon so v6i mang may tinh thong thuong, trong
khi d6 mang may tinh thong thudng doi hoi cao
hon v& d6 bao mat thong tin.

e Mang may tinh c6 pham vi sit dung rét rong 16n,
vi du trong pham vi nho (két ndi mot vai may
tinh) ta sit dung mang LAN, trong pham vi 16n
(két ndi nhidu may tinh trén dién rong) ta sir dung
mang WAN.

Trong linh vuc do luong, diéu khién va ty dong hoa,

viéc st dung mang truyén thong COng nghiép dac biét

1a bus truong, dé thay thé cach néi diém - diém co
dién gifta cac thiét bi cong nghiép mang lai nhitng loi
ich sau:

e Don gian hoa céu trc lién két giita céc thiét bi
cbng nghiép.

e Giam déng ké gia thanh day ndi va cong lap dat
hé thdng.

e Nang cao d6 tin cay va d6 chinh x&c cta thdng tin
nho truyén théng so.

e Néng cao do linh hoat, tinh ning m¢& cta hé
thdng.

e Don gian hoa, tién lgi hoa viéc chan doan dinh vi
151, su ¢ cuia céc thiét bi.

e Nang cao kha ning twong téc gitra cac thanh phan
(phdn ctng va phin mém) nhd cac giao dién
chuén.

e Mo ra nhidu chirc ning va kha ning ung dung
m&i cua hé thong, vi du, cac tmg dung diéu khién
phan tan, diéu khién gidm séat hodc chan doén 15i
tr xa qua Internet.

3. Mo hinh phong thi nghiém dua trén ha
ting clia trung tAm xir ly dir liéu

Nhu da trinh bay & phan truéc, phong thi nghiém dap
ung du céc tinh nang cua giao duc hién dai can phai
dugc xdy dung trén mo hinh ciia mot mang truyén
thong cong nghiép.
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H.2  Cadu tric hé do luong, diéu khién ding may tinh.
Mot hé do luong, didu khién sir dung may tinh c6 ciu
trac nhu trong hinh 2. Trong cau tric nay, thut ngit
“méy tinh” bao gdm ca nhimg board mach vi dicu
khién, FPGA, PSoC c6 két néi theo chuan RS-232,

USB, hay Ethernet. Day ndi va cable truyén thong s&

lién két cac thanh phan ciia hé do luong, didu khién

ding may tinh twong dwong vai cac cap két ndi nhu
bus truong (RS-232, RS-485), bus hé théng

(Ethernet). Bé don gian ciu tric, két ndi cap trudng

va cép hé thong st dung chung mét kiéu bus. Nhu

vay, véi mic do két nbi cua mot hé do luong, didu
khién bang may tinh & mirc d6 nhu so do hinh 2 cho
phép ta c6 thé két ndi chung nhu mot mang truyén
thong cong nghiép ¢ muc truong va mirc hé thong.
Nang mirc két ndi 1én muc dleu hanh (LAN va WAN)
ta co thé sir dung cac phan mém dé xir Iy, phan tich va
thdng ké céac két qua do, truy cdp tir xa, mo phong cac
qua trinh do va diéu khién trong mdi truong hop cu
thé. Nhu vdy, viéc sir dung cdu tric ha ting ciia trung
tam xu 1y dir liéu dé xay dung phong thi nghiém dap

g duogc cac yéu ciu cua gido duc hién dai nhu: dam

bao truy cdp tir xa, mé phong, xir 1y va phan tich két

qua can giai quyét mot sé van dé sau:

e Tiéu chuin hoa céac thiét bi theo tiéu chuin cua
mot trung tdm xu 1y dit liéu (co khi, dién ap, két
nbi).

e DPam bao cho sinh vién co thé thao tac dugc bang
tay trén thiét bi.

Véi cac thanh phan ctia hé thong do luong didu khién

bang may tinh (hinh 2), va trung tam xu ly dir liéu st

dung ciu tric ti rack, ta c6 thé bd tri cac khay co khi
theo dung tiéu chudn (U19), trén cac khay nay, dat cac
board diéu khién, board DAQ hay cac by xir 1y tin
hiéu dé thuc hién bai toan do ludng va diéu khién
(Hinh 3).

-
-

H.3 B i Board DAQ cung mach xir Iy tin hi¢u trén
khay theo tiéu chuan 19U
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Viéc bd tri nhu vay rat linh hoat, khi can thiét ta co
thé dua khay ra khoi tii rack, khi d6 sinh vién c6 thé
truc tiép tién hanh lap rap, ddu ndi va tién hanh thyc
hién bai thi nghiém theo phuong phap truc quan. Khi
dat khay trén tu rack, sinh vién c6 thé thuc hién bai thi
nghiém tir xa h¢ thong ha ting cua trung tdm xtr 1y dir
liéu. Phin mém diéu hanh mang (Web Server) cing
v6i mot s phan mém chuyén dung nhu Matlab,
Labview, va c4c modul phan mém diéu khién di kém
cac Board DAQ dam béao cho hé thdng hoat dong dap
g dugc 3 tiéu chi dat ra & phan 1.

4. M6 hinh phong thi nghiém cac h¢ thong
diéu khién

Dua trén nhitng 1ap luan va phéan tich dugc trinh bay ¢
muc 2, phong thi nghiém cac hé théng diéu khién
thuoc bd moén Tu dong va ky thuat tinh dugc xay
dyng trén ha ting ctia mot trung tim xtr 1y dir liéu ¢
c4u trac nhu hinh 4,

16 i o bl b Vit Wi it Wmad T
v i e - W eeh

=T =1
Lo
= 3 ¥ . =5 - 4 F 1= = 1; “1%
e u [ e e = e D= l e

Pharnet irk 4

. By
> QE,B»)

2 |

H.4 M6 hinh phong thi nghiém cac hé théng diéu khién

Phong thi nghiém duoc thiét ké dudi dang cac tu -

modul véi cac thiét bi chinh nhu sau:

e Tu cic cam bién, thiét bi cha?ip hanh va cac bd
diéu khién cép truong (Board nhing, PLC, Board
DAQ).

e Tu cic may tinh diéu khién chuin PXI, cFP,
Panel PC.

e Ta may chu.

e Ta chuyén mach thiét bi didu khién, chuin két
nbi.

e Hé thdng cap ndi, cap ngudn.

e  C4c ban thi nghiém, thyuc tip vdi cac may tinh, hé
théng ngu@)n dién, cac phuong tién do, dung cu
thi nghiém.

e H¢ théng nguf“)n dién, lam mat, bao vé.

Trong khi hé thng cable trong cac ti dam bao cip

ngudn VA tin hiu dong by dén ting khay chira cac

Board, thi thiét bi truyén thong ciia MOXA chuan héa

cac tin hi¢u vao/ra cho céc khay chira (RS 232, RS

485 sang RJ 45 va ngugc lai). Cac Board nhdng,

DAQ duoc nap va chay cac chuong trinh diéu khién

khac nhau nho két ndi v6i cac may tinh thong qua hé

thong mang. Trong hé théng nay, may chu c6 nhiém
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vu quan ly, duy tri hoat dong cua toan by hé thong,
giam sat, phan quyén va kiém tra cac may con két ndi
vao hé¢ thong mang thi nghiém. Trong cac tmg dung
chuyén sau, tly theo yéu cau ma may chu cip quyén
can thiép vao hé théng ciing nhu pham vi lam viéc
cho cac may tram. Vi hé th()ng két ndi nhu vay, c6
thé xay dung hé thong diéu khién trén bat ky mot
Board diéu khién nao va co thé lién két t6i bat ky cam
bién hay mét co cdu chdp hanh nao. Théng qua cac
thiét bi truyén thong, mdi mot Board didu khién déu
dugc cAp mot dia chi IP va tir bat ky mot may tinh nao
tai cac ban thi nghiém déu c6 thé 1ap trinh cho Board
dé tao ra cac chuong trinh (luat) didu khlen khac nhau
tuong ng voi cac cam bién va co cau chip hanh da
chon. Cac chuan két ndi trong phong thi nghiém nay
da dugc cap chimg chi TIA 942 boi Tyco Electronic.
Céu trac day nhay (Patch cord) trén ti d4u chéo trong
phong thi nghiém cho phép tao nén mot hé thdng ¢o
tinh mo dé dang phat trién, nang cap sau nay.

Sau khi dugc hoan thanh va dua vao hoat dong, phong
thi nghiém cac hé théng diéu khién di hoat dong kha
hiéu qua, phuc vu cho cac ddi tugng sau:

e Phuc vu thi nghi€ém cic mén hoc: Phan tor tu
dong, 1y thuyét diéu khién tuy dong, do luong va
diéu khién bang may tinh, vi diéu khién, thiét ké
cic hé théng nhing, mang truyén thong cong
nghiép, céu trac lap trinh cho cac hé do ludng —
diéu khién, cho sinh vién cao hoc va dai hoc cac
chuyén nganh Tu dong hoa, Pién tir vién thong,
Tén lira, Tin hoc trong cac hé théng diéu khién.

e Phuc vu cong tic nghién ctru khoa hoc cho doi
ngll gido vién va nghién cuu sinh ctia by moén
theo cac hudng: Cau trac cac hé théng do luong -
diéu khién, mdé phong cac hé diéu khién phi
tuyén, bao mat thong tin trong cac hé truyén
thong cong nghi¢p, nghién clru may tinh hidu
nang cao.

5. Ung dung thiét ké hé thong diéu khién

Trong phin ndy, chung ti trinh bay vé viéc phat trién
g dung thiét ké bo diéu khién st dung kién tric ctia
phong thi nghiém duogc néu ¢ phan trén. Pay duoc coi
nhu 1a mot minh ching thé hién tinh hidu qué cua giai



phap ma ching t6i dé xuét. Trudc hét, cic hé thong
diéu khién duoc xdy dung dua trén co s& mang truyén
thong duoc trinh bay. Sau d6, bo diéu khién PID ty
chinh, st dung thiét bi Real-Time Fieldpoint bing
phuong phap role cho dong co xoay chiéu 3 pha dugc
trinh bay. Cubi cung 1a két qua thyc hién va mot sd
trao doi.
5.1 Céc ciu triic mang cé thé dwgc sir dung dé
thiét ké h¢ thong diéu khién
Céu trac phong thi nghiém dé xuat ¢ phan trén cho
phép phat trién ba kiéu cdu tric didu khién khac nhau,
nhu dugc trinh bay trén hinh 6, 7, va 8:
e CAu truc véi bd diéu khién dat tir xa
e Céu triic véi hoat dong diéu chinh, giam sat dat
tfir xa
e CAu truc lai cac bo diéu khién
Ciu tric véi by diéu khién dit tir xa
Trong céu trac nay (hinh 6), bo diéu khién duoc dat
tai mot vi tri cach xa ddi twong diéu khién, va két nbi
v6i thiét bi didu khién qua hé thdng truyén thong, xay
dung dya trén chuin truyén dit liéu Ethernet trong
phong thi nghiém. Véi ciu trac nay, hé thong truyén
thong trod thanh mot phan trong hé thdng didu khién,
n6i cach khac, hé théng diéu khién c6 thanh phan tré
trén ca kénh truyén tin hiéu diéu khién va kénh do,
thu thap tin hiéu. Cac bo diéu khién logic c6 thé lap
trinh duge (PLC), Fieldpoint v6i kha ning giao tiép
theo chudn Ethernet duoc sir dung trong céu triic ndy.
Qué trinh thao tac (cép tin hiéu yéu cau hodc mong
mudn), hién thi két qua sir dung giao dién twong tac
ngudi may (HMI) hodc may tinh (PC) dé thu thép,
phan tinh c4c tham sé phirc tap.
Céu tric véi hoat dgng diéu chinh giam sat tir xa
Trong truong hop nay (hinh 7), 1énh diéu khién hodc
déu vao mong mudn dugc guri tir xa dén bo diéu khlen
thong qua thiét bi truyén thong. Boi, hé thong truyén
dan dir liéu duoc tach biét khoi hé théng didu khién,
n6 chi déng vai tro giam sat chat lugng cua bo dicu
khién va dic tinh coa ddi tuong diéu khién, nén do tré
trén dudng truyén sé khong anh huong dén chét lugng
cua hé théng diéu khién. Tét nhién, do tré s& anh
huéng vao qué trinh truyén tin hiéu dau vao mong
mudn va thu thap tin hiéu dau ra.
Céu tric lai cac bd diéu Khién
T6 hop hai cdu triic trén, ta nhan duoc cau truc lai
(hinh 8), mot bo diéu khién dugc thiét 1ap phia dbi
tuong diéu khién, mot bo didu khién khic dugc dat
phia thao tac diéu chinh qua hé théng truyén thong.
Trong ciu tric nay, b diéu khién phia dbi tuong diéu
khién str dung dé diéu chinh tin hiéu diéu khién trong
ché d6 hoat dong thong thuong. Tuy nhién, néu chat
luong cua bo didu khién nay bi suy giam do su tac
dong ctia moi truong xung quanh hay sy thay ddi cia
tai, bo didu khién thir hai phia thao tic va hién thi s&
dugc st dung dé thiét 1ap lai tham s6 cho bo diéu
khién phia d6i twong diéu khién, hodc thay dbi tham
s6 dau vao mong mudn. Pay 1a cdu trac dugc sir dung
phé bién trong cac hé thdng diéu khién robot [9].
Céc kién trac nay c6 wu diém 13 co thé truy cap tir xa
hé thong didu khién théng qua hé thong truyén thong
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v6i giao thirc chudn Ethernet, tao diéu kién thuan loi
khi nghién ctru.

Tuy nhién, n6 ciing dua ra thach thic 16n d6 1a bai
toan d¢ tré trén duong truyén Mac du vay, nghién
ctru anh huéng cua do tré trén duong truyen dén chét
luong l1am viéc cua hé thong didu khién nim ngoai
pham vi nghién ctru cua bai bao nay.

DIl trong ‘
| didu khién J ‘
Thiét by ‘
truyén dong ’ Cam bien ’

! !
~ 2%
l l‘l’mél bj truyén théng
+
\j

B didu khién

Ethernet -

Thao tac T 'Hnén thi
H.6  Cdu tric voi bé diéu khién dat tir xa

Déi tuong

"' didu khién I =

adng Cam bién \

| t bj
L B6 didu khlén

Ethernet -

Thlel bj truyén théng

A
Thao tiac 'uién thi

H.7  Céu tric v6i hoat dong diéu chinh gidm sdt tir xa

041 twong l
diéu khién ‘.
)

Y

Cam bién

Thidth| |
truyén dong

bt B dibu kDb 1

t 4

ol 2

Thidt bj truyén théng

Ethernet

B84 didu khidn 2

Thao téc Hién thi
\J

H.8  Cdu tric lai cdc bé diéu khién
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Thyec té, cling c6 nhiéu nghién ctru dé giai quyét van
dé trén, vi du, [10, 11]. Tuy nhién, véi tiing bai toan
va muc tiéu cu thé khac nhau, viéc lua chon céu trac
diéu khién 1a van dé quan trong nhat.

AlO 610
QUAD 510 )
Real-Time Controller, Feeldpoint 2220 1

5.2 Diéu khién toc d dong co xoay chiéu )
Mo hinh h¢ thong dieu khi€n dfng co xoay chicéu

H.9 M6 hinh hé thong diéu khién dong co xoay chiéu 3 pha

Hinh 9 mo6 ta cAu trac phin ctng hé théng diéu khién
dong co xoay chiéu 3 pha, ciu tric didu khién dugc
Iwra chon 14 cdu tric véi hoat dong diéu chinh giam st
tir xa. Trong hé théng nay, déng co xoay chiéu hoat
dong véi dién ap 220 Volt, va tbc d6 duoc diéu chinh
thong qua bd bién tin Delta VFD-E vé&i phuong phap
diéu khién tan/ap. Phan ctng diéu khién s dung bd
diéu khién thoi gian thuc Fieldpoint 2220 cua
National Instruments véi cac card mé rong, AIO 610
— cép tin hiéu diéu khién cho bién tan, va QUAD 510
— thu nhéan tin hiéu tir encoder va chuyén thanh van
toc tuong ung
Gia s, dleu kién thiét 1ap cua dong co la bang khéng,
ham truyén md ta moi quan h¢ gilta vi tri goc cua
dong co (6) va dién ap diéu khién (V) duoc thé hién
bang phuong trinh duéi day [12]:
H ()= q6)_ K

v (s) s (t s+1)
trong d6, K va t — 1a cac hang sé dic trung cho ting
dong co.
Bo diéu khién PID
Bo diéu khién PID la bo didu khién c6 cau tric don
gian, va c¢6 do tin cdy cao, vi vdy no dugc st dung
phé bién trong cac hé thong cong nghiép, phuc vu san
xudt. Bo diéu khién PID thuong dugc md ta bang
phuong trlnh

( )

u(t)= K %(t)+— e(t)dt+t,
H

Trong do, e(t) = yr(t) y(t), e(t) — 1a tin hiéu vao, u(t)
—la tin hleu ra; Kp, 7, 7o — lan luot 14 cac hang s6 ty

18, hang s6 thoi gian tich phan, va hing s6 thoi gian vi

phéan.

Di c6 nhiéu nghién ciru trong van dé ty chinh cac

tham s cua bo didu khién PID dé hé thdng thu dugc

dap ing mong mudn, mot trong cac phuong phap phd

bién duoc sir dung 1a phuong phép role [13-16].

Tw chinh tham s6 PID bing phwong phap role

1)

)
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So dd khdi mo ta bd didu khién PID ty chinh bing
phuong phap role dugc trinh bay trén Hinh 10:

Tinh todn
thamsbé [®
K. Ki, Kq

T v ¥
PID |-

Déng co
Wiy | xoay chidu

yit)

Role

H.10 So dé khéi bé tw chinh role cho PID

Ty chinh role tham s ctia bo didu khién PID duge
thyc hién dya trén phuong phdp ma Astrom va
Hagglund da dé cap [13]. Trude tién, ddi twong diéu
khién duoc két ndi v6i role dwgc mo ta bang phuong
trinh toan hoc dudi day (hinh 11 a):

u()= §d khi e(t)> +e
fd khi e(t)<-e
Duéi tdc dong cua tin hi¢u vao u(t), tin hiéu dau ra,
y(t) — toc do dong co xoay chiCu, s& dao dong xung
quanh toc do dat mong muon y(t) vdi bién d6 a va
chu ky Py (hinh 11 b). Tuy thu¢c vao tirng doi tuong
diéu khién ma bién d¢ d., d., va so lan dao dong ma
tir d6 xac dinh P, va a s& dugc chon cho phu hop.

®)

Au A vaa 1% ull) adu ra ke théng W
f@ 4
0 a
: ™ | T
\J
d :
bt adu - Py -
cit vl
a) b)

H.11  Ddc tinh ciia role va méi quan hé véi du ra y(t)



Dbi v6i dong co xoay chiu trong nghién ctru nay,
d, = d. =3 (Volt), va sb lan dao dong duoc thyc hién
1a 3 bang cach x4c dinh 6 1an tin hiéu dau ra bang gia
tri téc do dat cua dong co.

Sau khi xé4c dinh duoc P, va a, cac tham s cua bd
diéu khién PID v6i phuong trinh mé ta (2) dwoc tinh
theo Ziegler-Nichols [17]. Déi tuong didu khién luc
nay, dong co xoay chiéu, dugc két ndi voi bo diéu
khién PID.

Bdng 1 — Chinh tham sé PID theo Ziegler-Nichols

B¢ dk| Tham s6— K, T D

P 0.5*Kgy

Pl 0.45*K;, 0.85*P,

PID 0.6*Kyy  0.5*P,  0.125*P,

T;ong df'), hé sb khuéch dai t&i han K, duge xac dinh
bang bi€u thirc:

4d

Kcu = E (4)
Chuong trinh phin mém

Phan mém hién thuc héa giai thuat duogc viét bang
ngdn ngir 1ap trinh LabVIEW (hinh 12), va dugc thuc
hién dua trén kién trac Server — Client. Server c6
chira bo didu khién PID tu chinh dugc thyc hién phia
dong co trén nén bd diéu khién thoi gian thyc
Fieldpoint 2220 ctia National Instruments (NI), Client
duoc thyc hién trén PC véi giao dién giam sat, thu
thap, va cép tin hiéu diéu khién mong muén nhu trén
hinh 13. Trong kién trac ndy, truyén thong giita server
va client sir dung chudn giao tiép Ethernet véi bing
thong rong (100 Mbps) va déu duoc 1ap trinh dya trén
kién trac producer — consumer — thu thap giam sat,

Cpsats  Tack Windsw iy

diéu khién hoat dong lam viéc song song. Két qua 1a,
anh huong cta d¢ tré va mat dir liéu dén chét luong
lam viéc ctia hé thong diéu khién duoc giam dén mirc
t6i thiéu. Thém vao d6, dé dam bao cho hé thong lam
viéc dugc an toan, bén canh vi¢c gidi han tin hi¢u
diéu khién trong pham vi cho phép, giao dién giam sat
cing cung cap thong tin va kha nang ding tic thoi
khi phin ctmg cua hé théng gip su ¢b (nat bam STOP
RT — hinh 13).

L R
e
Process Var_ 2k -
Detact Zers Croveng »
T scale SRR i
Kp_scale 0] X
Td seale S0 8 Jdl (@ fT-.
hsty L;-::j *
.

Buid Dus vy 1y
’
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H.12 Ma nguén ctia bé diéu khién PID tir chinh

5.3 Két qua thwe nghiém

Hé théng didu khién dong co xoay chidu 3 pha da
duoc thir nghiém trén co so cAu tric ha tﬁng cua trung
tam xtr 1y dit liéu ma cac tac gia dé xuit. Két qua nhan
dugc trén giao dién diéu khién cho thiy, bo diéu khién
bam tot v6i tdc do dat mong mudn tir phia thao tac
yéu cau. Cu thé 13, giai doan dau, cac tham sb ciia bo
diéu khién PID dugc tinh toan theo _phuong phap role,

sau do, h¢ thong dap mg cac yéu cau tir phia thao tac:

6n dinh tc do dong co lan luot 300, 400, 550, va 350
(vong/phut).

AUTOMATIC CONTROL DEPARTMENT

Automation and Computing Engineering Laboratory

INDUCTION MOTOR CONTROL SYSTEM PRESSURE CONTROL SYSTEM

TEMPERATURE CONTROL SYSTEM

STOP UI

e AR 2 TR

STOP RT

Peeyey)

H 13 Giao dién chuong trinh thu thap, gidm sdt, va cdp tin hiéu diéu khién cho bé diéu khién tw chinh PID

6. Két luan
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Phong thi nghiém sir dung thanh tyu cta cong nghé
thong tin va truyén thong nhu trinh bay trong bai bao
nay la mot hé thong ha ting mé cho phép nghién ciru
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va phét trién nhiéu linh vyc méi nhu: hé thong diéu
khién qua mang, ciu tric dién toan ludi, dién toan
dam may, may tinh hi¢u ning cao, xir 1y va diéu khién
song song, bao mat dir liéu cho mang truyén thong
cong nghiép. Vi két ndi linh hoat da dang, md hinh
nay cho phép trién khai tit ca cac trang thiét bi cua
phong thi nghiém trén mat dién tich hep.

Ngoai viéc dam bao cho sinh vién thao tac tryc quan
trén thiét bi, phong thi nghiém con ¢6 kha niang chay
cac chuong trinh mo6 phong thi nghiém va truy cép tur
xa. Phuc vu rat hiéu qua cho cong tac thi nghiém va
nghién ctru khoa hoc cua gido vién va sinh vién khoa
k¥ thuat diéu khién, Hoc vién ky thuat Quén sy. Hoc
sinh, sinh vién khi tlep cén voi phong thi nghiém nay
s& ¢6 dugc cai nhin tong quan vé md hinh h¢ thong do
luong, diéu khién hién dai dang dugc trang bi trong
Quéan doi nhu t6 hop tén lira S300, hé thong diéu
khién vii khi va hoat dong trén céc tau ngam, tau ho
v¢ tén Itra.

Tai liéu tham khao

[1] B. Lamuralithara, P.C. Wood.: Virtual
Laboratories in Engineering Education: The
Simulation Lab and Remote Lab. 2008 Wiley
Periodicals, Inc.

[2] Mahmoud Abdulwahed., Zontan K. Nagy.:
Developing the Trilab, a Triple Access Mode
(Hand-on, Vitual, Remote) Laboratory, of a
Process Control Rig Using Labview and
Joomla. 2010 Wiley Periodicals, Inc.

[3] Angel Valera, Jose Luis Diez, Marina Valles,
and Pedro Albertos: Virtual and Remote Control
Laboratory  Development. IEEE  Control
Systems Magazine, February 2005.

[4] L. D. Feisel and A. J. Rosa., The Role of the
Laboratory in Undergraduate Engineering
Education, J Eng Educ 94, pp. 121-130, 2005.

[5] Maria T. Restivo., Joaquim Mendes., Antonio
M. Lopes., Carlos M. Silva and Fatiam Chouzal.
A Remote Laboratory in Engineering
Measurement. IEEE Transactions on Industrial
Electronics, vol. 56, No. 12, December 2009.

[6] Xuemin Chen., Gangbing Song and Youngpeng
Zhang. Virtual and Remote Laboratory
Development: A Review, Earth and Space 2010:
Engineering,  Science,  Contruction, and
Operations in Challenging Enviroments 2010
ASCE.

[71 B. Aktan, C. A. Bohus and M. H. Shor:
Distance Learning Applied to Control
Engineering Laboratories. IEEE Trans Educ 39,
pp. 320-326, 1996.

[8] Vu Duc Truong, Nguyen Tran Hiep, Dinh Hong
Toan., Mang mdy tinh va truyén thong cong
nghiép, Gido trinh giang day. B6 mén Ty dong
va k¥ thuat tinh, Hoc vién k¥ thudt Quan sy,
2009.

[91 K. H. Han, S. Kim, Y. J. Kim, J. H. Kim:
Internet control architecture for internet-based

VCCA-2015

personal robot, Autonomous Robots, vol. 10,
pp. 611-614, 1998.

[10] S. H. Yang, X. Chen, J. L. Alty: Design issues
and Implementation of Internet based process
control, Control Engineering Practice, vol. 11,
no. 6, pp. 306-315, 1999.

[11] S. H. Yang, X. Chen: Dealing with time delay
and data loss for internet-based control systems,
IFAC Workshop on Time Delay Systems,
Rocquencourt, France, September 2003.

[12] D.K. Anand, Introduction to Control Systems.
New York: Pergamon Press Inc., 1974, p. 34-37.

[13] Astrom, K. J.; Hagglund, T. Automatic tuning of
simple regulators with specifications on phase
and amplitude margins. Automatica 1984, 20
(5), 645.

[14] Yu, C. C. Autotuning of PID Controllers, a
Relay Feedback Approach, 2nd ed.; Springer-
Verlag: London, 2006.

[15] Jeon, C. H.; Cheon, Y. J.; Kim, J. S.; Lee, J. S.;
Sung, W.: Relay feedback methods combining
sub-relays to reduce harmonics. J. Process
Control 2010, 20 (2), 228.

[16] M. Faraji-Niri, M. R. Jahed-Motlagh, and H.
Sadjadian: General Algorithm for Autotuning of
Proportional-Integral-Derivative Controllers by
the Relay Feedback Test, Ind. Eng. Chem.
Res., 2013, 52 (13), pp 4794-4804.

[17] Ziegler, J. G., and Nichols, N. B.: Optimum
settings for automatic controllers, Trans.
ASME, 1942, 65, pp. 433-444.

Nguyén Trin Higp sinh nim

1962. Nhan bang Tién sy chuyén

nganh “Ty dong hoa” nam 2012

tai Hoc vién ky thudt Quan su.

Hién 1a phé chd nhiém by mon

Tu dong va ky thuat tinh, khoa

‘ K§ thuét diéu khién, Hoc vién ky

thuat Quan sy. Hudng nghién

ctru chinh 13 diéu khién cac hé thdg phi tuyén, diéu

khién thong minh, mang truyén thong cong nghiép, do

luong — diéu khién bang may tinh, cdu trac hé may
tinh hiéu nang cao.

Pham Xuan Thidy sinh nam
1982. Nhan bang thac sy chuyén
nganh Pién tir thong minh ndm
i 2013 tai Truong dai hoc GroupT
™~ Leuven, Vuong Qudc Bi. Hién 1a
gido vién by mon Ty dong va ky
thuat tinh, Khoa ky thuat diéu
khién, Hoc vién k¥ thuat Quan suy.
Hudng nghién ciru chinh 1 diéu
khién théng minh, thiét ké hé thdéng s, xtr 1y anh va
cac may thi giac k¥ thuat.



