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Noi dung chuong 1

1.0 Gid6i thiéu mon hoc

1.1 Cac khai niém co ban

1.2 Muc dich diéu khién

1.3 Cau trdac co ban mot HT BbKQT

1.4 Cac chuc nang diéu khién qua trinh
1.5 Cac nhiém vu phat trién hée thong
1.6 Mo ta chitc nang hé thong
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1.0 Gioi thiéeu mon hoc

Ly thuyé€t
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= Sinh vién nam duoc cac khai niém va kién thuc
co sO phuc vu:
— Tim hiéu, phan tich yéu cau diéu khién ctia cac qua
trinh cong ngheé
— Dat bai toan diéu khién cho ttmg yéu cau cu thé
— Thiét ké sach lugce diéu khién phu hop voi yéu cau va
voi mo hinh qua trinh
— Chon lua giai phap thiét bi do, thié€t bi chap hanh va
thiét bi diéu khién
* Tao co so hoac/va dong luc cho cac mon hoc:
— Diéu khién logic, PLC
— Thiét bi dieu chinh tu dong cong nghiép
— Diéu khién phan tan
— Tu dong hoa qua trinh cong nghé/san xuat
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= Tong quan vé hé thong diéu khién qua trinh
— Cac thanh phan co ban
— Cac chutc nang va nhiém vu
— Mo ta chitc nang, luvu do P&ID
= Xay dung mo hinh qua trinh
— Mo hinh hoa ly thuyét
— MO0 hinh hoa thuc nghiém
» Thiét ké cau truc/sach luoc diéu khién
— Cac cdu truc diéu khién co ban
— Diéu khién tap trung va diéu khién phi tap trung/phan
tan
= Thiét ké bo diéu khién (thuat toan diéu khién)
— Lua chon kiéu bo diéu khién
— Tinh toan cac tham s6 cuia bo diéu khién
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= Co s& giai phap he thong diéu khién qua trinh
— Thiét bi do
— Thiét bi diéu khién
— Thié€t bi chap hanh
= Cac bai toan diéu khién qua trinh tieu biéu
— Cac hé thong dong chay/binh chia
— Cac hé thong truyén nhiét
— Cac qua trinh chuyén khoi (thap chung cat)
* Tin cay va an toan hé thong
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= Thi nghiém két hop bai tap 1én: 2 phan
— Khao sat doi tuong binh mtrc (doi tvong mo phéng) va
xay dung mo hinh thuc nghiém
— Thiét k€ sach luoc va thuat toan diéu khién
= Diém danh gia
— Két qua thi nghiém/bai tap lon: 20%
— Thi cu6i ky (van dap) 80%
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1.1Cac khai niém co han

* Qua trinh, qua trinh ky thuat
= Bién qua trinh:
— Pai luong (bién) duoc diéu khién

— Dai luong (bién) diéu khién

— Pbai lugng nhiéu, nhiéu tai va nhiéu do
= Piéu khién qua trinh:

— Muc dich, nhiém vu

— Mot s6 quan diém trong dinh nghia
= He thong diéu khién qua trinh:

— Thiét bi diéu khién

— Thiét bi do

— Thié€t bi chap hanh

— Heé thong van hanh & giam sat

Chwong 1: M& dau © 2005 - HMS 9



Qua trinh & qua trinh ky thuat

* Qud trinh 1a moét trinh tu cac dién bién vat ly, hoa
hoc hoac sinh hoc, trong do vat chat, nang luong
hoac thong tin duoc bién doi, van chuyén hoac
luu trie (ANSI/ISA 88.01, DIN 19222).

* Qud trinh kg thudt la mot qua trinh véi cac dai
luong ky thuat duoc do hoac/va duoc can thiép.

* Qua trinh cong nghé la mot qua trinh ky thuat
nam trong mot day chuyén cong nghé => quan
tam toi cac qua trinh vat chat va nang luong.

< Trong noi dung mon hoc, khai niém qua trinh
duoc hiéu la qud trinh cong nghé
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Bién vao
l
| |
Bién diéu khién Nhiéu
|
Vélt chat \ QU A TRINH ! Vat chat
Nang luong [ KY THUAT [l > Nangluong
Thong tin ' Thong tin
Bién trang thdi  Biénra

Bién khong can
dieu khién

Chuwong 1: M& dau

Bién can diéu

khién

I
Bién khong can
dieu khién

© 2005 - HMS



= Bién can diéu khién (controlled variable): Bién ra, dai luong
he¢ trong t6i sy van hanh an toan, on dinh hoac chat luong
san pham, can duoc duy tri tai mot gia tri dat, hoac bam
theo mot tin hiéu chu dao
= Bién diéu khién (control variable, manipulated variable):
Bién vao can thiép duogc theo y muoén dé tac dong toi dai
luong can diéu khién
= Nhiéu: Bién vao khong can thiép duoc:
— Nhiéu qua trinh (disturbance, process disturbance)
nhiéu dau vao (input disturbance): bién thién cac thong sé
dau vao (luu lwong. nhiét dé hoac thanh phan nguyén liéu,
nhién liéu)
nhiéu tai (load disturbance): thay doi tai theo yéu cau sir
dung (luvu luong dong chay, ap suat hoi nuéc, ...)
nhiéu ngoai sinh (exogenous disturbance): nhiét do, ap
suat bén ngoai, ...
— Nhieéu do, nhiéu tap (noise, measurement noise)
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* Nha may xi mang;:
— Cong ngheé 10 nung
— Cong nghe cdp lieu, nghién, van chuyén, dong bao
= Nha may dién:
— Cong nghe 10 hoi
— Cong nghé turbin
= Nha may loc dau, hoéa dau:
— Cong nghé chung cat, tinh luyén
— Cong ngheé 16 phan ung lién tuc, theo me
®Van dé:
— Hang nghin diém do, hang tram dai luong can diéu khién
— Cac qua trinh tuong tac qua lai
— Doi hoi do an toan, tin cay rat cao
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= Can thiép mot cach hiéu qua cac dai luong dau
vao cua qua trinh ky thuat dé cac dai luong dau
ra cua no thoa man cac chi tiéu cho truéc trong
khi c6 tac dong cuia nhiéu va thong tin khong
chinh xac ve doéi tuong

= Giam thi€u anh hudng xdu ctia qua trinh ky
thuat doi voi con nguodi va moéi truomg xung
quanh

2 Vai tro cua ky thuat diéu khién tu dong!
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Dieu khién qud trinh la ing dung ky thudt dieu khién tw dong
trong diéu khién, vdn hanh va gidm sdt cdc qud trinh cong nghé,
nham ndng cao hiéu qud sdn xudt va dam bdo cdc yéu cau vé
bdo vé con nguoi, mdy moc va moi truong.

= Pham vi ing dung: Céng nghiép ché bién, khai
thdc & nang luong

= Bai toan dac thu va quan trong nhat: Diéu chinh
= Doi tuwong diéu khién: Qud trinh cong nghé
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* Qui mo6 san xuat thong thuong vira va 16n
= Yéu cau rat cao vé do tin cay va tinh san sang

= Cac qua trinh lién quan t6i bién doi nang luong va
vat chat
— Bai toan diéu chinh la tieu biéu
— Cac dai luong can diéu khién: luu luong, ap sudt, nhiet
do, nong do, thanh phan,...
— Dién bién tuwong doéi cham
— M6 hinh khoé xac dinh
— Kha nang diéu khién han ché
— Kho thay doi thiét ké cong nghe
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= Piéu khién qua trinh lién tuc (continuous process
control):
—_diéu khién mot qua trinh cong nghé hoat dong lién tuc

— vi du cac qua trinh chung cat, qua trinh san xuat dién,
qua trinh san xuat xi mang

= Piéu khién qua trinh mé (batch process control):
— diéu khién cac qua trinh cong nghé hoat dong theo mé

— vi du qua trinh tron bé tong, qua trinh phan tng hoa
chat, qua trinh san xuat bia,...
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1.2 Muc dich diéu khién

1. Pam bao hé thong van hanh on dinh, tron tru: dam
bao cac diéu kién van hanh binh thuong, kéo dai tuoi
tho may moc, van hanh thuan tién

2. Pam bao nang suit va chit luong san pham: thay doi
toc do san xuat theo y muon, gitr cac thong s6 chat
luong san pham bién dong trong gici han qui dinh

3. Pam bao van hanh an toan: nham muc dich bao vé
con nguodi, may moc, thi€ét bi va moi truong

4. Bao vé moéi truong: Giam nong do cac chat doc hai
trong khi thai, nudc thai, giam bui, giam sixr dung
nguyeén liéu va nhién liéu

5. Nang cao hiéu qua kinh t€, tang loi nhuan: giam chi
phi nhan cong, nguyén liéu va nhién liéu, thich ung
nhanh véi yéu cau thay doi cua thi truong
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= Cac dai luong can on dinh trong vi du:
— Murc trong binh tron
— Nong do cua A trong san pham
= Cac yéu cau vé on dinh lién quan toi:
— Nguyeén ly can bang vat chat (trong vi du)
— Nguyén ly can bang nang luong
— Nguyén ly can bang pha
— Nguyén ly can bang phan tng hoéa hoc
— Cac nguyeén ly dong luc hoc

cua hé thong o trang thdi xdc lap!
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» On dinh chua chic da dam bao chat luong:
— Trong vi du: Néng do cua A trong san pham dugc gitt 6n
dinh nhung co6 thé xa v6i chat lugng yéu cau!
= Pam bao chat luong san pham: Gia tri dai luong
can diéu khién cang gan véi gia tri dat cang tot!
— Trong vi du: noéng do A trong san pham khong nhiumng
duoc duy tri on dinh, ma phai gan voi mot gia tri mong
muon.
= Chat luong san pham duoc danh gia thong qua
mot so chi tieu chat luong
— Dbap ung voi thay doi gia tri dat (dap ung qua do)
— DPap ung voi tac dong cuia nhiéu (dap ung loai nhiéu)
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» Loi thiét bi, duong truyen -> sach luoc dieu chinh
thong thuong khong dap ung duoc.

— Trong vi du, c6 thé can dat cam bién (logic) bao tran
hoac can binh, qua téc, qua dong dong co khuay -> diéu
khién roi rac dong co va cac van an toan

= Khoa lién dong nham:

— Tranh xay ra cac tinh huéng nguy hiém (vi du dong co
chi duogc khéi dong khi mic trong binh dat moét gia tri
nao do)

— Giam thié€u tac hai khi s ¢6 xay ra (bang cac bién phap
ngat ttimg phan hoac dumng khan cap)
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» Cac day chuyen cong nghé ngay nay duoc thiét ké
v6i nhiéu yéu cau giam 6 nhiém moi truong:
— Giam nhién liéu tiéu thu
— Giam st dung nuéc sach
= Cac thiét ké "recycling” tao tinh phi tuyén cao va
tuong tac lon trong hé thong => vai tro cua cac
phuong phap diéu khién hién dai
= Yéu cau cao hon trong cac tiéu chuan quéc gia va
quoc té ve xir Iy nudc thai va khi thai
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= Cac yéu cau cu theé:
— Chat lugng 6n dinh (néng do A trong san pham)
— Nang suat thich tng v6i yéu cau thi truong (lien quan téi luu
luong san pham ra)
— Tiéu hao nang luong thap (cho dong co khuay va cho cac van
diéu khién)
— Tac dong diéu khién ém 4, tron tru (t6c do dong co cung nhu
do ma& van it khi phai thay d6i hoac thay doi cham)
= Cac yéu cau cu thé c6 thé mau thuan => 2 phuong an giai
quyét:
— st dung cac tieu chuan hoa dong => diéu khién toi vu
— dap ung vtta dil cac yéu cau thiét yéu, sau do tap trung vao cac
yéu cau con lai: vi du cho phép chat luong dao dong trong mot
pham vi chdp nhan duoc dé tranh thay doi lien tuc tac dong
diéu khién
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1.3 Gac chirc nang BKQT
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PIEU KHIEN
CAO CAP

| |

VAN HANH &
GIAM SAT

PIEU KHIEN
CO SO

GIAO DIEN
QUA TRINH
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= Piéu chinh (regulatory control)
— Dbiéu chinh tw dong
— biéu chinh bang tay
» DPiéu khién roi rac (discrete control):
— Diéu khién thiét bi (device control)
— Khoa lién dong qua trinh (process interlocks)

= Dijéu khién trinh tu (sequential control, sequence
control)
— Khoi dong va dung hé thong
— Diéu khién phai hop
— Diéu khién theo mé
= DPiéu khién an toan (safety control):
— khoa lién dong an toan (safety interlocks)
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* Thu thap & quan ly dt lieu
* Giao dién ngudi-may

= Canh bao & bao dong

= Giam sat & chan doan

= Lap bao cao tu dong
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= Diéu khién quan ly mé (Batch management)

= Diéu khién chat luong (Quality control), diéu khién
thong ké (Statistical Process Control, SPC)

= T6i wu hoéa qua trinh (Process Optimization), diéu
khién t6i wru hoa (Optimizing Control)
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1.4 Cau tric co han mot HTDKQT

HE THONG VAN
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Tin hiéu Bién diéu Bién duwoc
Gid tri dat Thiét bi diéu khién s T khién A dié\llt khié2n=
diéu khién chdp hanh UL T '
Tin hiéu do Thiét bi | Dailugngdo ||
do

Thudt ngi:
Gid tri dat Set Point (SP), Set Value (SV)
Tin hiéu diéu khién Control Signal, Controller Output (CO)
Bién diéu khién Control Variable, Manipulated Variable (MV)
Bién dwoc dieu khién Controlled Variable (CV), Process Value (PV)
Dai luong do Measured Variable
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Thiét bi do / B6 chuyén doi

Bai. luong can dO i » Tin hiéu chudn
(Nhigt dg, dp sudt, Cam bien—= "43:°q0 T (4-20m4, 0-10V,...)
mike, luu lwong,..) : :

= Measurement device: Thié€t bi do, vd do nhiét do, ap suat, nong do

=  Transducer: Bo chuyén déi theo nghia rong, vi du ap sudat-dich
chuyén, dich chuyén-dién ap

= Sensor: Cam bién, cung la mot dang chuyén doi, vd cap nhieét,
ong venturi, siéu am,..

= Sensor element. Cam bién, phan tir cam bién
= Signal conditioning: Piéu hoa tin hiéu
=  Transmitter: Chuyén doi tin hiéu + truyén phat tin hiéu chuan
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Thiét bi diéu khién

& o

- -

5 < 2 t(cs , A

Tin higu do g |:> Tinh toan |:> el T in hiéu

E, dieu khien 2 dieu khién
e 5

% 2 s

Gid tri dat/

Tin hiéu chu dao

=  Control equipment: Thiét bi diéu khién, vd PLC, IPC,
Digital Controller, DCS Controller,...
= Controller: Bo diéu khién, c6 thé hiéu la
— Ca thiét bi diéu khién, hoac
— Chi rieng khoi tinh toan diéu khién, vd PI, PID, FLC,
ON/OFF,...
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Thiét bi chap hanh

Tin hiéu Co cau Phan tu Tin hiéu

—— c——

dieu khién dan dong chap hanh dieu khién

A T
I b I
| e

. Khei & |
diéu khién !

1

1

1
-——
1

1

1

» Actuator: Thiét bi chap hanh, co cau chap hanh (van
diéu khién, may bom, quat gio, chan gio, ro-le,...)

= Actuator, actuating element: co cau dan dong, phan ti
dan dong (dong co dién, khéi chuyén doi dong-khi nén,
cuon hut tu,...)

» Final control element:. Phan tit chap hanh (than van, ti€p
diém, soi dot)

Chwong 1: M& dau © 2005 - HMS



Giam sat,
chan Hinh anh, con so,
doan, do thi, bang biéu,..
quyét dinh (]
|/\/\ I
e —=
Xac nhan, Iva
chon, dat gia tri ' '

Trang thai  Gia tri dat
Gia tri cac dai  Cac tham s6 diéu khién
luong dac trung  Ché do van hanh

= Van hanh (Operation)

» Giam sat, theo doi (Monitoring)

= Chan doan (Diagnosis)

= Giao dién ngudi-may (Human-Machine Interface, HMI)
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= Luu do P&ID: Pipe and Instrumentation Diagram (VD)

— Luu d6 cong nghe + cac biéu tuong thiét bi va chuc nang tu dong
hoa
— Mot trong cac tai liéu thiét ké quan trong nhat ve hé thong do
luong, diéu khién va giam sat
— Co s0¢ cho luya chon va 1lap dat thiét bi, phat trién phan mém diéu
khién va giam sat qua trinh (bai toan diéu khién qua trinh)
= Cac biéu tuong luu dé duoc ISA (Instrumentation Society of
America) chuan hoa:
— ISA S5.1: Instrumentation Symbols and Identification
— ISA S5.3: Graphic Symbols for Distributed Control/Shared Display
Instrumentation, Logic and Computer Systems
= Cac biéu tuong luu dé bao gom:
— Cac biéu tuong thiét bi
— Cac biéu tugng tin hieu va duong néi
— Ky hiéu nhan thiét bi va cac biéu tuong chirc nang

Chwong 1: M& dau © 2005 - HMS



I
“’4
[ L
(- - 18

LIC SP

Chuwong 1: M& dau H
41



Y
“ d n kh- ! b t d ,- h-At
- -

Dau

Diu

Chuong 1: M& dau b) Luu d6 don gién hoa © 2005 - HMS



B- p t tll- A’t h-

Phong diéu khién
trung tam

(Remote)

Vi tri mé rong
(Auxilary Location)

Hién
truong
(Local)

Phan cting
Thiét bi don 1é&

S

S ©
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Phan cting chia sé
- Hién thi chia sé
- Diéu khién chia sé
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Tin hiéu khong dinh nghia

Dbuong noi toi qua trinh ky thuat hoac cap nang luong

Tin hiéu khi nén

Tin hiéu dién

Tin hiéu thuy luc

Tin hiéu dién ttr hoac am thanh (c6 dan dinh) * AP
Tin hiéu dién tir hoac am thanh (khong dan dinh)* AR NAA
Puong no6i noi bo hé thong (lién két phan mém hoéac du liéu) o0—oO

buong noi co hoc —o—0—
Ong mao dan e

* Cac hién twong dién tlr gdm ca nhiét, song vé tuyén, phéng xa nguyén ti va anh sang.

Chuwong 1: M& dau © 2005 - HMS



= AS (Air supply): cap khong khi AS —
= ES (Electric supply): cap dién ES ——
= GS (Gas supply): cap gas GS ——
» HS (Hydraulic supply): cap thuy luc HS ——
= NS (Nitrogen supply): cap nito NS —
=SS (Steamn supply): cap hoi nuéc SS —
= WS (Water supply): cap nudc WS ——
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Nhan thiet bi va ky hieu chirc nang
Chi thi (Indication) va diéu khién (Control) chénh ap
W (Differential Pressure), vong loop 103.

Bao dong (Alarm) vwot nguéng trén (High) nhiét do

(Temperature), canh gi¢i qua nhiét vong loop 104.

Ma sé vong loop, diém do |

Ch{r cai dau: Bién do hodc kh&i tao —T ‘
Chir cai phu: Bé sung cho chir dau

\ Cac chir cai sau: Cac chirc nang

chi thi, bj ddng hodc dau ra

| Chir cai phu sau: B sung y nghia
T A H-104 chirc nang cho chir cai dirng trwéc nd
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Chrtr cai dau

Cac chtr cai ding sau

Bién do hoac

B6 sung, thay

Chttc nang chi

Chiic nang dau

Bo sung, thay

kchdi tao doi thi hodic bi dong | ra doi
A | Analysis Alarm
B | Burner, Tw chon Tw chon Tw chon
Combustion
C | Tu chon Control
D | Tu chon Differential
E | Voltage Sensor
F | Flow Rate Ratio (Fraction)
G | Tu chon Glass, Viewing
Device
H | Hand High
I Current Indicate
J Power Scan
K | Time, Time Time Rate of Control Station
Schedule Change
L. | Level Light Low
M | Tu chon Momentary Middle
N | Tu chon Tu chon Tu chon Tu chon
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Chtwr cai dau

Cac chtr cai dung sau

Bién do hoac

Bo6 sung, thay

Chttc nang chi

Chtic nang dau

Bo sung, thay

Ichoi tao doi thi hoac bi dong | ra doi
O | Tu chon Orifice,
Restriction
P | Pressure, Point (Test
Vacuum Connection)
Q | Quantity Integrate, Total
R | Radiation Record
S | Speed, Safety Switch
Frequency
T | Temperature Transmit
U | ba bién ba chuc nang ba chuc nang ba chuc nang
(Universal)
V | Vibration, Mech. Valve, Damper,
Analysis Louver
W | Weight, Force Well
X | Khong x€ép loai Truc X Khong xép loai Khong xép loai Khong xép
loai
Y | Event, State, TrucY Relay, Compute,
Presence Convert
7, | Position, Truc Z Driver, Actuator,
Dimension Phan tir DK
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Ky hieu Chttc nang

1-0 hoac ON/OFF Diéu khién ON/OFF hoac chuyén mach (Switch)

> hoac ADD Cong hodac tong (cong va trir), voi 2 hodc nhiéu dau vao
A hoac SUB Hiéu (voi hai hoac nhiéu dau vao)

+,+, [-] Do dich (1 dau vao)

AVG. Trung binh

%, 1:3 hoac 2:1

Khuéch dai (dau vao : dau ra)

X| ,+

Nhan, chia (2 hoac nhiéu dau vao)

\| hoac SQ. RT.

Can bac hai

x" hoac x!/» Lay thira
f(x) Ham
1:1 Tang cuong

> | hoac HIGHEST

Chon gia tri lon nhat

<| hoac LOWEST

Chon gia tri nhé nhat

REV.

bao nguoc

E/P, P/1, A/D, D/A

Bién déi (E, H, 1, O, P, R)

J

Tich phan (theo thoi gian)

D hoac d/dt

Pao ham hoac toc do

I/D

Nghich dao dao ham
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1.6 Cac buac phat trien hé thong

Cdc muc dich diéu khién co bdn

[ Phan tich chuic nang hé thong

~

Cdc dinh ludt vdt ly va hoa hoc

.

—
Ly thuyét mé hinh hoa & m6 ——

-

Xay dung mo hinh qua trinh

phong

:

|

Thiét ké sach luoc diéu khién

:

Ly thuyét dieu khién tw dK
p

(&

Thiét ké thuat toan diéu khién

.

Cong nghé hé
thong dieu khién .

Lwa chon giai phap hé thong

<1

Ve

Cong nghé phan mem cong _

Phat trién phan

('D>

m ung dung

nghiép \'

ol

Chinh dinh & dwa vao van
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Yéu cdu va
- mo tda cong
nghé

D liéu vgn
hanh thye té

\ Kinh nghiém

tie cdc dw dn

khdc

Thong tin, ho
tro tie nha
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