ISSN: 1859-2171 TNU Journal of Science and Technology 195(02): 111 - 117

PIEU KHIEN ON PINH DAY CHUYEN HE THONG CAN BANG PINH LUONG

Hoang Thi Thu‘orng , D6 Thi Mai™, Nguyen Thi Thanh Binh?%, D3 Thi Hién'
YTvwong Pai hoc Cong nghé théng tin va truyén théng Thai Nguyen - DH Thai Nguyén
Pai hoc Thai Nguyén

TOM TAT
Mo hinh h¢ théng cin bang dinh luong duoc xdy dung nham dap tng chuong trinh ddo tao cta
Khoa va cta Nha truong theo huéng tmg dung thuc tién. M&i mot phéan kién thirc méi dugc khai
thac 1a mot phan hé thdng méi duge xay dung va dua vao giang day nham cung cép cho sinh vién
kién thirc va ky niang phi hop va thiét yéu v6i chuyén nganh sau khi ra trudng.
Diéu khién 6n dinh hé thdng cén bing dinh lugng c6 thé dugc thyc hién thong qua nhidu phuong
phap khac nhau. Noi dung bai bao trinh bay phuong phap thuc nghiém két hop lwya chon thiét bi
diéu khién ty dong tao dicu kién thudn loi hon so v6i phuong phap 1y thuyét thong thudng, ngoai
ra con c6 thé danh gia truc tiép ket qua hé didu khién sau khi thir nghiém. Vong diéu khién c6 tinh
phan hdi (vong kin), cac thong s bo diéu khién duoc tu dong chinh dinh trong PLC. Truyén tin
trong hé théng dugc thuc hién thong qua ham truyén théng USS. Két qua didu khién dam bao
dugc yéu cau sai sb cho phép.
Tw khéa: cdn bang dinh lwong, HSC, PID, USS, encoder.
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ABSTRACT
The model of quantitative weighing system was built to meet the training program of the Faculty
and the University in the direction of practical application. Each newly learned and exploited
knowledge leads to built a part of system with the aims to provide students essential knowledge
and skills after graduation.The stability in control of quantitative weighing system can be done
through many different methods.
The content of the article presents empirical method combined with the selection of automatic
control equipment to create more favorable conditions than the conventional theoretical method, in
addition we can directly assess the results of the following control system in the testing. The
feedback loop (closed loop), the controller parameters are automatically calibrated in the PLC.
System communication is done through the USS communication function. Control results are
guaranteed to allow for errors.
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MO PAU

Hé théng can bang dinh lugng & mot hé
thdng c6 tinh tmg dung cao trong thuc tién.
Trén thé gidi, hé thong can bang dinh lugng
1a mot phan khong thé thiéu trong cac day
chuyén san xuét: san xuét cong nghiép ning,
cong nghiép nhe, ché bién thuc phim...Tai
Viét Nam, cac day chuyén hé thong can bang
dinh lugng tu ché tao hién van bo hep ddi véi
mot sb hé théng nhé 1. Pdi véi cac hé théng
16n, hién dai, hau hét cac quy trinh cong nghé
déu duoc chuyén giao tir cac qudc gia cd nén
cong nghiép hién dai.

Hién nay tmg dung PLC trong hé thdng diéu
khién tu dong can dinh lugng 1a xu hudng
tmg dung rong dii nhat.Thuc hanh trén mo
hinh hé thong tao diéu kién cho sinh vién c6

Khai cap l1éu

{4

co hoi 1am quen véi ciu triic didu khién vong
ho, vong kin, xdy dung ham truyén hé thong,
xé4c dinh luat diéu khién theo phuong phap 1y
thuyét/thuc nghiém hodc két hop ca hai
phuong phap; truyén thong mang LAN,
PROFINET, USS,...; ghép ndi, cau hinh hé
thong, trang bi dién, 1ap trinh thiét ké giao
dién giam sat; mé rong hé thong xay dung hé
SCADA hay DCS c& nhé..Nhu vay dé giai
quyét dugc bai toan diéu khién 6n dinh hé
thong can bang doi hoi ngudi k¥ su can co
kién thirc sau rong vé nhidu mang, cho thiy
vai tro cta hé thong trong do tao.

Mb hinh hé théng diéu khién dugc mo ta
du¢i dang so do khoi nhu trong hinh 1 [1] va
so d0 h¢ thong sit dung PLC nhu trong hinh
2[2], [3].

Khéi bang tai :> Khéi cin dinh lugng
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Hinh 3. So d6 cdu tric hé diéu khién
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Trong do:
Ug: dién ap dat
Rm: B diéu chinh khéi luong (Bo diéu khién)

Wopr: Hé thdng can bing (dbi twong didu khién)

V: van tdc bing tai (m/h)

m: Khéi lugng vat lidu trén bang tai (Kg/m)
Ugc: tin hiéu diéu khién

e: Sai 1éch diéu khién

MO HINH HE CAN BANG PINH LUQONG

Mo hinh hé théng can bing dinh luong c¢6 so ¢ duoc thé hién nhu trong Hinh 1, 2.
Bang 1. Thiét bj trong hé thong

STT Tén thiét bi S6 lwgng Théng sb k§ thuat
1 PLC S7.1200 01 CPU 1211C AC/DC/RLY
2 CB 1241 (RS 485) 01 6ES7241-1CH30-1XB0
3 Bién tin MM420 01 Dién ap vao: 220VAC; P=0,2 -1,1 KW

A Uin=200V; 140,=2,1 A; f4,=50HZ; n4,,=1410 v/p;
4 bong co KPB 3 pha 01 Pdm = 0, 7KW p=2
5 Loadcell 01 Dai do: 0 - 100 kg;‘Dién ap: 2.0mv/v £0.2mviv
Paura: 5 day
6 Bo khuéch dai 01 Nguon nuéi: 24VDC; Dién 4p ra: 0 - 10VDC
E6B2 — CWZ6C; Encoder 5 dau day
! Encoder 01 Do phan giai: 1000 xung/vong
8 Van dién — khi nén 01 Nguén: 24 VDC
ON/OFF
Nguyén Iy hoat dong trang thiét bi thyc t€ ciia hé thong: thong qua

Loadcell gui tin hiéu can do dugc tai tung
thoi diém qua bd khuéch dai dua vao ngo vao
tuong tu Al cia PLC S7-1200. PLC xu ly tin
hi€u can, thyc hién chuong trinh theo thuat
toan di duoc 1ap trinh trong bd nhg, tinh tong
khéi lugng can, so sanh véi khéi lugng dat,
dua ra tin hiéu diéu khién déng mé van silo
khi du khdi lugng cdn mong mudn trong diéu
kién tdc do dong co chay on dinh véi tan sb
dit trudc boi bién tan MM420 cia Siemens.
Encoder phan hoi thong tin vé toc d6 dong co
dua vé PLC, moi thong tin diéu khién giita
PLC v6i bién tan dugc thuc hién qua ham
USS (truyén thong RS485).

Déu noi phan ciing [4]

Ghép néi PLC — Bién tan

C6 nhidu phuong thirc ghép nbi gitra PLC S7-
1200 v6i bién tan tuy theo yéu cau diéu khién,
kha ning ghép nbi truyén théng ciing nhu tinh

vao/ra sb; vao/ra tuong tu; hodc qua module
truyén thong.

Ghép ndi PLC S7-1200 voi bién tin MM420
thong qua board truyén thong SB 1241.

L= A% ey

=

1415

MM420

Hinh 4. So @6 ghép néi PLC S7.1200 — bién tan
MM420
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Ghép néi Encoder — PLC
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Hinh 6. So d6 ddu noi Loadcell — PLC g van sile
Ghép noi bién tan — dong co Ding g 1
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Hinh 7. So do ddu néi bién tan — dong co Hinh 8. Piéu khién can dinh
PIEU KHIEN HE THONG leong

Bai toan dugc phan chia thanh 02 nhiém vu
diéu khién bd tro cho nhau:

- Piéu khién 6n dinh téc do dong co

- Piéu khién can dinh luong

Thuat toan diéu khién dugc thé hién nhu
trong hinh 8 va 9 [5], [6].

KET QUA

Hinh anh mé hinh hé thong thuc duoc thé
hién trong hinh 10, 11, 12, 13, 14.

Hinh 10. Encoder - déng co

B

Chay bling tdi
Encoder d2m xung
H3C dgc xung

!

Qui ddi mngtdc di.
Sosdnh viitoc 4
i, drara =i 53

!

FID
Chay cha & anta

¥

PLEC wudt tin hi&u
didu khidn sang
fién tén didu khidn
ding oo

Hinh 9. Piéu khién én dinh
toc dé dong co bing tdi

114

http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

Hoang Thi Thuong va Dig Tap chi KHOA HOC & CONG NGHE DHTN 195(02): 111 - 117

Hinh 11. Loadcell gin trén bang tdi

“ DIDACTIC FREQUENCY CONVERTER PANEL

SIEMENS

Hinh 14. Bang diéu khién
Piéu khién 6n tde
Dit liéu ban dau [1]:

-Cai dat bién tan diéu khién téc d6 dong co &
tan s0 f= 10Hz.

-Thoi gian chay hét chiéu dai bing tai ¢ tan sd
d6 1a 70s.

-Chiéu dai bang tai: 2m.

-Van toc dai bang tai v = 102,86 (m/h)

Sau khi chay chwong trinh thu duoc két qua
nhu trong bang 2, hinh 15, hinh 16.

Bang 2. Bdng xung encoder thiec té
(thoi gian ldy mau 1s)

t 6] B 3 t
xung 4732 4716 4720 4715
A 32 16 20 15

% 0,68 034 043 032

t ts ts t; ) [ )
xung 4679 4677 4683 4670 4728
A 21 23 17 30 28
% 0,45 0,49 0,36 0,64 0,59
t T10 1 5P {13 {14
xung 4732 4738 4735 4726 4722
A 32 38 35 26 22

% 0,68 0,81 0,74 0,55 0,46
t {15 {16 5%, {18 {15
xung 4681 4670 4668 4676 4681
A 19 30 32 24 19

% 0,40 0,64 0,68 0,51 0,40

Sai s6 trung binh trong diéu khién 6n téc:
A=0,54%

Pép tng van toc dai bang tai duoc thé hién
nhu trong Hinh 15.

Diap (g khéi luong vat lidu trén bang tai
dugc thé hién trong Hinh 16 (M=1,763 Kg).
Két qua diéu khién can dinh lwong

-Khdi luong trung binh trén bang tai:
m=1,763Kg

-Hé s hiéu chinh khéi luong: k=3,32

-Sai s6 chu ky tinh toan: 0,1423%
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[

wl N
BI -
sl ]
uf 5'0 IEC‘ 150
Time offsel. 0
Hinh 15. Vin téc dai bang tai
| [Ty =]

a =

130 130

Hinh 16. Khoi hieong trung binh vt liéu trén bang tai

wops  sra e g oes Thoi .z . £ 1
D6 thij sai léch gitra gia tri trung diém Sj“ 0 Sf" S0 Sf“ S0
binh va gi4 tri do léy du’o’gg lay dlro’ilg lay dlm’ilg lay
05 miu mau 1 mau 2 mau 3
02 s, ts 0,709712 0,565042 1,56893
015 Swmemsmmmes L TSR to 1,360762  0,239522  1,46043
01 t7 0,854392 0,01367 0,12217
0.05 tg 0,203352 0,37536 0,275692
o to 0,99023 1,42426 0,818222
1234567 891011121314 151617 181920 t1o 1,20724 0,77321 0,167182
— L Ufth) e ultha)  ===m- ufth3) = U(tbc) t11 2,21997 0,854392 0,384192
Hinh 17. D6 thi sai léch gid tri thue va gid tri dat tp 1,6051 1143742 0,44769
L t13 0,12217 1,396922 1,42426
Bzing 3. Sai so gid tri thwe va gid tri dat tis 0,88172 1,975632 0,66471
Thoi y .z y tis 0,37536 1,794782 0,99023
lay mau 1 miu 2 miu 3 ti7 2,735182 0,37536
mau tig 2,120302 0,33919
151 0,565042 0,818222 1,06257 tig 0,962902 0,239522
t 0,95406 0,131012 2,21997 too 0,890562 0,384192
i3 1,577772 0,782052 1,85828 Aw 0,946128 1,067388 0,844588
1 0,565042 0,23068 1,6051
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-Tir sai s6 thu dugc trong bang 3, sai s6 trung
binh ctia mo hinh: Agmn= 0,95%

Téng sai s6: A = 0,14 + 0,95+ 0,54 = 1,63%
KET LUAN

Mot hé thong thyc khi di vao hoat dong dudi
tac dong cua nhidu sinh ra sai sd anh hudng
dén chét lugng cta hé thong. C6 nhimng sai sd
c6 thé loai trir duoc, va co nhitng sai sb rat
khé loai trir. Muyc tiéu diéu khién 13 giam
thiéu sai s6 dén mirc thap nhat co thé thong
qua cac phuong phap diéu khién c6 dién, hién
dai hodc két hop nhidu phuong phap hac
nhau. Sai sé cia hé thong trong bai bao niy
da duogc liét ké tinh toan dén bao gdm sai sb
trong xay dung mo hinh, sai sb tinh toan, sai
sb duodng truyén, sai sd toc do cong co. Mic
du chua thé t6i wu héa nhung hé thong da c6
thé hoat dong vdi mét sai sb dap tng duoc
yéu cau. Khi dua vao thyc tién, tiiy theo kinh
nghiém va diéu kién méi truong hoat dong cu
thé s& ¢ cac phuong phap giam trir sai sd tich
cuc va hi¢u qua hon dugc 4p dung. Trong
tuong lai nhom tac gia s& cb ging tim ra cac

phuong phép tdi wu diéu khién hé théng va
dua vao giang day mot cach cu thé, truc quan.
Bai bdo la két qua cia dé tai nghién ciru khoa
hoc cd'p co so Truong Dai hoc CNTT&TT
Théai Nguyén ma s6 T2018-07-15 thuc hién
nam 2018.
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