Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.1 Céng nghiép xtr ly, ché bién va gia céng, ché tao
Cong nghiép xtr Iy, ché bién

v Nguyén vat liéu: khi; Iéng; bot...
Coéng nghiép gia cong, ché tao

v Nguyén vat liéu: riéng lé; dbc lap; ...

Céac hoat dong dién hinh trong san xuat cong nghiép

Typicaf Unit Operations Typical Unit Operations in the
in the Process Industries Discrete Manufacturing Industries

Chemical reactions Casting

Coemminution Forging

Deposition {e.g., chemical vapor Extrusion

deposition) Machining
Distillation Mechanical assembiy
Heating

Piastic molding

Mixing and blending of ingredients Sheet metal stamping

Separation of ingredients
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Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.1 Céng nghiép xtr ly, ché bién va gia cong, ché tao

Mot s6 céng viéc theo cac cap doé tw dong hoéa trong san xuat

Level! of Automation
in the Process industries

Leve! of Automation in the Discrete
Manufacturing industries

Corporate level—management
information system, strategic planning,
high-level management of enterprise

Piant levet—scheduling, tracking
materials, equipment monitoring

Supervisory contro! level—contrel and
coordination of several interconnected unit
operations that make up the total process

Regulatory control level—control of unit
operations

Device levei—sensors and actuators comprising
the basic control loops for unit operations

Corporate level—management
information system, strategic planning,
high-level management of enterprise

Plant or factory level—scheduling,
tracking work-in-precess, routing parts
through machines, machine utilization

Manufacturing cell or system level—

centrol and coordination of groups of
machines and supporting equipment waorking
in coordination, including material handling
eguipment

Machine leveli—production machines and
waorkstatians for discrete part and product
manufacture

Deavice level—sensors and actuators to
accomplish control of machine actions
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Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.1 Céng nghiép xtr ly, ché bién va gia céng, ché tao

Théng sé dau vao & bién dau ra
A

4.0f- Continuous

analog variable

3.0

Discrete variable
other than binary

Variable or parameter value

20}
Disciete binary
variable signal
1.0 {(Oor 1)

Pulse data

Time
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Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.1 Céng nghiép xtr ly, ché bién va gia céng, ché tao
Xac dinh thédng s6 dau vao & bién dau ra clia cac cum chirc ndng

Hopper

- Plastic pellats Polvmer melt
/— Heatars / Screw

Servomotor

Workhead
Comparator oac Workpart Worktable
Input _* /‘ . Optical encoder

- e o 1 RN SR N R R N N
! L LAl TL IO b ' 1

Leadscrew
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Chucng 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.1 Céng nghiép xtr ly, ché bién va gia céng, ché tao

Théng sé dau vao & bién dau ra

Tin hiéu lién luc:

v Khéng dwoc ngat quang trong qua trinh xdr Iy

v Thwong la tin hiéu twong tw (analog) nam trong khoang xac dinh.

v/ L& bién dau ra tin hiéu lién tuc trong ca quéa trinh san xuat céng
nghiép x& Iy va cdng nghiép ché tao

v/ Vi du bién dau ra; lwc; nhiét do; Iwu lwong; ap suat; van toc....

Tin hiéu réi rac:

v Thwdng & dang nhi phan (binary) (ON hoac OFF)

v' Vi du: cbng tac hanh trinh; on/off ddng co’; c6 hay khéng c6 chi tiét

gia cong; chubi on/off = pulse
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Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.2 Pieu khién roi rac, lién tuc

So sanh phwong phap diéu khién lién tuc va diéu khién roi rac

Comparison Factor

Continuous Controf
in Process Industries

Discrete Controf in Discrele
Manufacturing Industries

Typical measures of product
output

Typical quality measures

Typical variables and
parameters

Typical sensors

Typical actuators

Typical process time
constants

Weight measures, liquid volume
measures, solid volume measures

Consistency, concentration of
solution, absence of contaminants,
conformance to specification

Temperature, volume flow rate,
pressure

Flow meters, thermocouples,
pressure sensors

Valves, heaters, pumps
Seconds, minutes, hours

Number of parts, number of
products

Dimensions, surface finish,
appsarance, absence of defects,
product reliability

Position, velocity, acceleration,
force

Limit switches, photoelectric
sensors, strain gages,
piezosiectric sensors

Switches, motors, pistons
Less than a second
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Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.2 Piéeu khién r&i rac, lién tuc

4.2.1 Cac hé thdéng diéu khién lién tuc

Trong hé thong diéu khién lién tuc, gia tri bién dau ra (output)dwoc duy tri
tai gia tri mong muén bang cach str dung phwong phap diéu khién

vong lap (feedback).

Mot sd vi du:

v'Diéu khién bién dau ra caa quy trinh phan rng
phu thudc vao nhiét do, ap suat va lwu lwong cla
cac chat phan ng.

v'Diéu khién vij tri cta chi tiét gia cong trong

nguyén cdng phay bé mat (vi tri thay dbi theo thoi

gian).
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Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.2 Pieu khién roi rac, lién tuc

4.2.1 Cac hé thong dieu khién lién tuc

Ky thuat diéu khién diéu chinh (Regulatory control)

Input parameters - Output variables Performance
e measurs
Frocess e 1- -
— . - > |
Adjustments Measured
o input e variahles
parameters ‘ —
«  Controllcr » _ |
b Index of
performance

Performandc
target level
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Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.2 Pieu khién r&i rac, lién tuc
4.2.1 Cac hé thong dieu khién lién tuc

Ky thuat diéu khién s&ém (Feedforward control)

Diasturbance
Input parameters ¥ Output variahles
—
Process _— - -_I_-_p
.-.
} Adjustments Measured
10 1nput variables
Feedforward |  Paramefers Controll ‘
comntrol elements - oatroller - ]
Index of
Performance performance
target level
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Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.2 Pieu khién r&i rac, lién tuc
4.2.1 Cac hé thong dieu khién lién tuc

Ky thuat diéu khién toi wu (Steady-State Optimization)

Inpul parameters Output vanables Performance
- — meastre
= Process w— ————el
— - -
Adjustments {1}
L0 Input —_— Index of
parameters periormange (1P}
Controller ——
(3} ¥ }
Alporithm to “’—t}
Mathematical mode]

determine optimum
Input parameter
values
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Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.2 Pieu khién r&i rac, lién tuc
4.2.1 Cac hé thong dieu khién lién tuc
Ky thuat diéu khién thich nghi (Adaptive control)

Input paramelers Qutput variables Performance
}'* ol measure
- Frocess p—r - -
! e e i
- - - - J
|
Adjustments o _
tey inpruat .I'_ .- | )
PHFANELCES Modification | |
1 ——d | | Measored
[ 1 | variables
: |
!
| [ Decision : |
Adapuive | - —
controller : f ! Todex of
T erformance
: | ldentification | | P L_ .
|
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Chucng 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.2 Pieu khién roi rac, lién tuc
4.2.2 Hé thong dieu khién roi rac
Trong hé thdng diéu khién rdi rac, théng s6 dau vao va bién dau ra cua hé

thong thay déi mét cach rdi rac va duwoc sap dat theo lwu trinh san xuat.
Thwdng c6 02 loai hé thong diéu khién roi rac sau:

- Hé thdng diéu khién Iwu trinh theo sw kién (trang thai): bo diéu
khién thwec hién cac tac dong theo sy thay déi trang thai cla cac sw

LIV

Kién.

- Hé thong diéu khién Iwu trinh theo th&i gian: hé thdng diéu khién
thwe hién cac tdc dong tai cac thoi diém xac dinh hodc sau mét

khoang th&i gian céng tac.

LTA Do luong & tu déng hoa (2155147)
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Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.2 Pieu khién r&i rac, lién tuc
4.2.2 Cac hé thong dieu khién réi rac
Hé thong dieu khién Iwu trinh theo sw kién

Machine wofktabl7

9

Robot

p/_ Machine tool

Sw kién: xuat hién phdi trén

B

e

ban ga

)

e PAtS carousel

YOO O00
Weloxe1oXexeY

&
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Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.2 Pieu khién r&i rac, lién tuc
4.2.2 Cac hé thong dieu khién réi rac

Hé thong dieu khién Iwu trinh theo sw kién i
Sw_kién: sw thay doi

mwc hat nhwa trong

[~ x
© (@\ phéu
' 99 /lllllllll ' -:-_':: (277777
— . a\‘\‘\‘\‘\‘\‘\‘\__ t’ -—
('! _ ﬂlllllllllllllllﬂlﬂ J

Sw kién: sy xuat hién

cla san pham
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Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.2 Pieu khién r&i rac, lién tuc
4.2.2 Cac hé thong dieu khién réi rac

Hé thong dieu khién lwu trinh theo th&i gian

Run Time Thei gian: Quy trinh nhiét

e luyén cé sy thay dbi nhiét

do theo thoi gian

Rioom
temiperature
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Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.3 Dieu khién qua trinh san xuat bang may tinh

4.3.1 Cac yéu cau dieu khién

Piéu khién bang may tinh nham giao tiép & twong tac véi qué trinh dwa
trén thoi gian thwe va viéc diéu khién theo thoi gian thwe phai dap tng
qué trinh trong thdi gian ngan nhat dé viéc thwe hién qua trinh khéng bi

suy bién.

Céac yéu t6 anh hwdng dén viéc diéu khién qué trinh san xuat bang may

tinh theo th&i gian thuc:
v Téc dd6 CPU va tinh twong thich cta hé thong diéu khién
v Kha nang clia hé thong diéu khién
v Phan mém

v’ SO lwong céc bién input/output
LTA Do luong & tu déng hoa (2155147)
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Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.3 Dieu khién qua trinh san xuat bang may tinh
4.3.1 Cac yéu cau dieu khién
1. Ngat qué trinh: hé thdng diéu khién ngéat (tam nging) viéc thue thi quéa

trinh hién tai dé thuc hién qué trinh ¢ tinh wu tién cao hon.

2. Thuwc hién cac tac dong theo thoi gian: hé thong diéu khién thuc hién

cac tac dong tai timng thoi diém xéac dinh. Vi du:
- Quét gid tri cdm bién tai tirng khodng thoi gian 1dy mau
- ON/OFF déng co tai thoi diém xac dinh trong chu ky gia cong.
- Hidn thi du liéu 1én bang diéu khién tai cac thoi diém xac dinh

- Tinh todn t6i wu hoa cac théng sé cda qua trinh tai thoi diém xac

dinh

LTA Do luong & tu déng hoa (2155147)
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Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.3 Dieu khién qua trinh san xuat bang may tinh
4.3.1 Cac yéu cau dieu khién
3. May tinh truyén tin hiéu diéu khién t&i qua trinh

4. Trang thai kich hoat hé thong va chwong trinh

Trang thai kich hoat hé théng: truyén théng gitra cac may tinh

va thiét bi ngoai vi; tin hiéu feedback; Iénh diéu khién....

Trang thai kich hoat chwong trinh: thuc hién cac tac ddng

khong lién quan dén qua trinh nhw in, hién thi. ...

Lwu y: sw kién kich hoat hé théng va chuwong trinh c6 mire do wu
tién thdp hon sw kién ngat; Iénh t&i qué trinh; va suw kién kich hoat

theo thoi gian.
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Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.3 Dieu khién qua trinh san xuat bang may tinh

4.3.1 Cac yéu cau dieu khién

5. Tac dong b&i nhan vién van hanh gom: (1) nap chwong trinh méi; (2)
hiéu chinh chwong trinh; (3) nhap di liéu khach hang, s6 don dat
hang, kh&i tao dong Iénh cho viéc thwe hién san xuat; (4) yéu cau di

liéu qué trinh; (5) dirng khan cap

LTA Do luong & tu' déng hoa (2155147) 19



Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.3 Dieu khién qua trinh san xuat bang may tinh

4.3.2 Kha nang cua hé thong diéu khién bang may tinh
a. LAy mau: xac dinh trang thai cta qua trinh tai tteng thei diém théng qua

cac viéc lay mau cac thdng sb cda qué trinh
v'Tan so: thé hién thoi gian gitra 02 1an lay mau
v Trinh tw: tht tw cac théng sb dwoc Iy trong qua trinh.
v Phwong thirc:
- thu thép di¥ liéu moi tir tat cé cac cédm bién trong trng chu ky 1y
mau
- chi cdp nhét vao hé thong cac di liéu co sw thay déi khi 1y mau.

- thure hién viéc 1ay mau c6 wu tién (high-level; low-level) hodc co diéu
kién
LTA Do luong & tu déng hoa (2155147)
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Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.3 Dieu khién qua trinh san xuat bang may tinh
4.3.2 Kha nang cua hé thong diéu khién bang may tinh
b. Khda lan: 1a k§ thuat bao vé an toan cho hé thdng khi thwc hién tuan tw

cac cdng doan. N6 ddm bao chac chan rang cong doan hién tai dwoc

hoan thanh trwdc khi thuwe hién cdng doan tiép theo.

C6 02 loai khoa lan: khoa lan dau vao & khoa lan dau ra

Khéa lan dau vao thuc hién do tin hiéu nhan tr cac thiét bi ngoai vi (cdm
bién, cdng tac hanh trinh....) g&i t&i bo diéu khién va thwe hién mét trong

cac trweong hgp sau:
- Tiép tuc thwe hién chu ky lam viéc.

- Ngat viéc thwe hién chu ky lam viéc.

LTA Do luong & tu déng hoa (2155147)
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Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.3 Dieu khién qua trinh san xuat bang may tinh
4.3.2 Kha nang cua hé thong diéu khién bang may tinh
b. Khda lan

Khoa 13n dau ra Ia tin hiéu gl tir bo didu khién téi cAc thiét bi ngoai vi dé
diéu khién hoat déng cla céc thiét bi nay. Vi du, bd diéu khién gi tin hiéu
dén thiét bi san xuat dé bat dau chu ky gia cong sau khi chi tiét da dwoc

ga lap.
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Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.3 Dieu khién qua trinh san xuat bang may tinh

4.3.2 Kha nang cua hé thong diéu khién bang may tinh

c. Ngat

Cho phép tam dwrng chu ky hién tai dé thwc hién cong doan co murc wu

tién cao hon.

i

Priority Level

1 {lowest pricrity}
2
3
4
B
6

(highest priority)

Computer Function

Most operator inputs

System and program interrupts
Timer nterrupts

Commands to process

Process interrupts

Emergency stop {operator input)

LTA Do luong & tu' déng hoa (2155147)
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Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.3 Diéu khién qua trinh san xuat bang may tinh
4.3.2 Kha nang cua hé théng diéu khién bang may tinh
c. Ngat

Ngat don cap (single-level interrupt system)

Task 1 Task Task 3
A " —r——r— — . - —
tnte-rupl mode — - = - : C—
Tk - Norms
Normal node —— walls
-+—— Task 3 waits
“ —
Task 1 lask 2 Task 3 Time

AITIVES AITIVes Arrives

{a}
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Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.3 Diéu khién qua trinh san xuat bang may tinh
4.3.2 Kha nang cua hé théng diéu khién bang may tinh
c. Ngat

Ngat da cap (multilevel interrupt system)

Task 3 )
F, " A ol o
Interrupt level j - —————————— — ,  Vas 2
[ask ? continues
Interrupt leve] 2 — — — — — — — o —— ' lask 1
Task 1 contintes
Interrupt level | — —— pe— Task 2 wails —» i!r— _T“__]
. Normal
Naormal mode -+ Task 1 walty —— ' | E—
;o = -
Task ] Task?2 Task 3 Time
arrives arnves arrives
(b)

LTA Do luong & tu' déng hoa (2155147)
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Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.3 Dieu khién qua trinh san xuat bang may tinh
4.3.2 Kha nang cua hé thong diéu khién bang may tinh
d. Tac déng ngoai vi

Tac déng ngoai vi cé thé dwoc thwe hién thdng qua viéc lay mau théng sb
qué trinh hodc dwa vao tin hiéu ngat. Thwéng dwoc thwe hién trong cac

trwong hop sau:
- Chat lwong san pham
- Bién dau ra cla qua trinh co6 sy khac thudng.
- Nguyén liéu dau vao sap hét.
- Céac trwdng hop gay nguy hiém.

- B6 diéu khién van hanh sai.
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Chuang 4: CAC HE THONG PIEU KHIEN CONG NGHIEP

4.3 Diéu khién qua trinh san xuat bang may tinh

4.3.2 Kha nang cua hé théng diéu khién bang may tinh

So dd cap do diéu khién

Fy

Enterprisc leyel [m—

, Tala
gua trinh theo cap 4o tw . flow
Data flow |
dong hoa trong nha may
4 Plant level - — Coordination 3
control
3 " Cell or system | Data
L level flow
l T ~ Data +
» [low Procedural
2 Machine level  ft———— control 2
l T -1 Signal l T
ﬂ §
1 | Device level hid Basic

control
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