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ABSTRACT

According to the requirement of China's urban water supply, this paper
designs a set of water supply system of frequecey control of constant voltage
based on PLC, and have developed good operation management interface using
Supervision Control and Data Acquisition.The system is made up of PLC,
transducer,units of pumps,pressure sensor and control machine and so on.

This system is formed by three pump generators,and they form the
circulating run mode of frequency conversion. With general frequency converter
realize for three phase pump generator soft start with frequency
control,operation switch adopts the principle of’start first stop first”. The
detection signal of pressure sensor of hydraulic pressure,via PLC with set value
by carry out PID comparison operation,so,control frequency and the export
voltage of frequency converter,and then the rotational speed that changes pump
generator come to change water supply quantity,eventually,it is nearby to
maintain pipe net pressure to stabilize when set value. Through work control
machine the connection with PLC,with group form software consummately
systematic monitoring,have realized operation state development to show and

data,report to the police inquiry.

Keywords: variable frequency speed-regulating,  constant-pressure water

supply, PLC, supervision control and data acquisition.
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BH, FEIEHEENETE Sl D/A BB i H s IS 5 1E A4
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WL AR RS2 L2 i85 RGBS W7 R ) 7 2
NG 5, PHIAAEs 5 A, AT B HL) ik, ks
AR BRI R, &P HoKEE B R e, SeIiARE ot
Ko

2.2.3 BHERAOK R G EHIRE

AE K KRG HIRAR T

(D) REuEH, BTN BERSRE SR, Bxhshi
PRERAE AN AR M1 A, HR3E s 70 AR I A DN A5 FH P 8 X S B TR 3 A s s
J 3 B0 22 R 1 AR AR PR o R AR, ) ML RO, M Y T ik B
{6, HOUKESHKEMTETN, FedAfae 200 e, XE Ml TIE
FEREIZITIRGE .

(2) HHAREIEIK NG, 5 AR & R B K ERAE SN,
ZEARR, PLC MOS8 52K, ACHEs (K R AR K, i LLKIR (R 1
K, BUKERIR, RE&KEFEEED D Ed. ke, HHK
RO K NS BT ST IR, SN KR B B 5 — AR R e (E

(3) HFH/KEARSEIE N, AT i A 2 E FRATIA 50Hz I, &
RIS P8 K S B s 038 RIE B € s 77, I FLIG A2 8 KR K 264 (FE
NH TR 1, AEAIEIA AR R, RGURAE PLC 4R R
H AN KR M2 (BSEIZAT) » RN ARSI M1 TAUEAT, RGKEXIKE
WIS, BERDKRIERIBCEE b, QR KR GRS, i A2 1 n
IKFRIIRAT, Redks i B B, K5 — 6 U M3 e Niafy, AHids

S IR AR BB RATR 50Hz I, IS AP RIE R BOE (RS, 2 R A K
7K B BR A

(4) HRKE NI, AR ) AR 2 IR,
B W 1SR K IS AT v e I A AE, IF B R D AR 2R AT, R Gk
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R K2 2 i X RGN T B 07
TR M2 St WD K I IR PR Y, 7y SEFTA B BE (. =K
BRSNS I D KR SR, R RS A B, K 5 —
B AR M3 Ko

2.2.4 FKETIHSFMHT

BRI RS TAERA S, ARSI LA Qi T EIRIE, ik
I A7 O £ S s s 0 PR T 508 50, IR 75 208 n 7K 5 i 2 (/K 25K,
BFMERA H B SRR TR R IE AT HASIR g 4776 N IR
SRS A8 I ) S R 0 AT v T e F g, I e ek D SRR R s KR
B, BENEEMER .. WA AT U, A fefl R R AR E rr S 4t
KT, [RIRHEHLZEAN I T (46 g 2

F T R D (R R 1) DA B A A3 3 A UL T AR A3 1 BR 1), SOHZ B A AR 1
W EBRAR . F34b, ARSES s AR AR O U, B AICA RS OHZ.
Hosz, FESEBRRA Y, AR e AR 2 A AT RERE 3] OHZ . PR /KR
WU IEAT, HHUH SRR & KR, o T8 W R K 2 ROHEK 3R,
2y BRI IBAT AL R 5, R X AN K e — e R B RH
IEVE KM K BE N, BRI, 4 F LIS AT 9% BB —AME R, KEE
FOEA KT, SERRRHEAK R A B LR T BT B
XA PRFAE SR B H st LI AT 1 R BRI . XM KT 0HZ,
FARBUE 5K R K RGP K3 AT 9%, —REAE 20HZ K245 . BT LAk
& 50HZ 1 20HZ 1E 7K EALAL DI B RS .

L R AIE B EIRAR I, PRtk R RCE IS ) sl F
B 2 > 2 AT HLA I, AR RE TR T — S BT, Aok

Je A — TRl 1 e A, R RO, BT LA nE,  SERR
IR A e BRI AT, RS N LR AE AR s 1) R BR AR Is AT, it
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I s N e I VA7 FGUHIBRR  Hr S A2 1) 7 S €
I 3 2 7LD RS PR, /20K — ME LIRS N AT LA
o WERMICIRBLANAE, SRR s o T Revs A S IR HLALR — HiX
FERA—DIH — S —F U A N &, X 7 HLA D) r k3L,
RGBT AR ERPIREZH, LUK E B SR KK 1 7a
WiR . XA TARRGERETIR R AR rT SE UK 77, B P4l H
TAHE SR EL 3G KR, s T 5 dm . 734k, SRRk 77 R 1
SN LR L7 (0 TP A S B s 0 (R0 A R0, 3K RIS DL AR R RE AL
LTI ) S AR AE — A LU R A TR s A2 TR, ESERBRRL A A, A
ISE (87 )30 2 A1 xS A 2% A B B s B Y, HL SR K
1 Bl A ) S P AT 2 A (R S I RS o
SRR PRI D4 3 26 A R 0

MREME: =/, g<g_%l HERHRES (2.6
WREEME: f= Ly @>gﬁ%: HEREHmRS @27
Kot g, B Loyt FHRER

B W P RIES
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I s N e I VA7

ARG it

3 RonEH it

3.1 RGERREFRIER
HRAR T PLC (2R I (K RGEAREE, ARG < ) A HE

K 3.1 fios:

wE K3 fit

&
A
%

i

i A
|

A/DE % W EER S PLC) | EIRER E M &

11

)
& & NI ]

|

ﬁ;gg%§<q:z KA

B3, AL A S
H L _E ARG S BHEEITT LG H,1Z R G0 £ B & AR LT
JUEE4r: (1) PLC R @b, (2) Mg, (3) KENA. @) EHE
KA (5) WAIAREA . FERFIER AL 3.1 Fiw:
2 3.0 ARG TR A

FERH TS R HAF= K

A gmEdE 8 (PLC) Siemens CPU 226

R R AR Siemens EM 235

AL as Siemens MM440

IKFENLA SFL RAI/KFE 3 & (LIgRERENUA PR A 7))
EVAE Se S Y TN I3 HE K F13R Y-100. XMT-1270 $ R AL

TR AR5 25 G I AR 1% 8 DS26 (35 T b 27 2 7] )
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3.1.1 PLC Ky BRI %R

PLC & B AR AE i K 0 RGBT RN RS TE
BINTIRREE. PrA R ool 18 0 S0 DR A1 HicHE A2 4.
DR FRATIAE3E % PLC I, ZEHE PLC MRS PUTHE . 8L F &M,
P2 ) I 1 S B i d R ARV B 0 AN AR B AR R D7 (3 5 15 4%
ZOTHHAF . HTEE K B 36 R m & A >, K PLC
1% 74 [5] SIEMENS /A &) S7-200 %4, $7-200 % PLC HIZ5H 5%, %
AR, BABEEIMEN, TZEH TN sHl R4, SIEMENS 2
" [ PLC BAW SR, o REL, XAREEMEERS, HiEE
PRSI S0 A5 PLC AT DA B T 5L, s @ sh il R k1T i
. PLC F1_EATHLIIE S R A PC/PPIT 4G, S FF fixt A2 LI (PPI) B
PC/PPI HLZ5A] DA77 {8 SE3 PLC (13 (5 2 11 RS485 F| PC AL 15 £ 1
RS232 ffy#dt, FAPREFAE ZHIIA0RY, AT LUW R St 22 4 (R a112),

AR R G e brff o 740 H , %58 PLC i 40 H 27— 1l
B, Rtk S7-200 Y PLC W EREHCA CPU226, HITFKGEHiH
16 5, BTy AC220V gk asfr it JFoCEH A CPU226 N 24 i,
WAL N+24V BN . BT SERRP R EEERA S 14, BilE
B s LA, PTATREY R, PRS2 EM235, i 4 A
BN (ATW), 1 M (AQW)fE S8 . S N4 S 58 Nt
I BERS H 3 58 i A/D (e, BRAER AR T BERS F 4 il — > KK (16bit)
M55 HhE S AR B 352 D/A M, — A7k
(16bit) I E 15 5 RENS e 3 lbr S 15 5 c EM235 158 AT LUER XS AN [ 1)
IERING 5, @i DIP PO T E .
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3.1.2 AR HIERL

PRI A A FR G AR AT WU RO, 38 3 A8 1) 5 A S T X FELATL A
SRS, AT S HH 7K o AR AT 1 3 3 0 Z0URR 408 7K 5 FELATL I Th 2 T e
MATIERE . ARG P E S, BTV M B A BRI 6. R4
P T REAS A, 30 AR AR A% 0] 43 =R 8L . @ IhREAY U/F 5 AR A0 A,
HA AR5 H Th RE A s Th RS U/F 5 i A5 A7 2% LA B 2% B4 ol o Th g A AR
s MK RGUR I, ARBUSATR PR /N, AT 3% AN A AT B
(1) U/ 15 1 A o

H T A TE o PLC & #5107 1]+ S7-200 45, A [ J7f# PLC AlAZ
Pes 2 [ HIEAE, BATIEPEF 171 MicroMasterd40 284 2% . T2 T
= AHAE A BB R R B 7=, B B AR, SR 8 2O Y i
REAE D) R 2, B s AT TS AR BRI T e . & R A
Pfu 2y, AR, A2 MoE B A BT DIRE, A N E K
RS-485/232C 2 VAT T fa] B 2 45l (1) PT PR da il %, AT DAAR S FH 7
(RIRE TR 75 220 /O 3T 1EAT D Re 8 3o PR HLIAT B ) SE B T ik i iz
AT, WEIE AR G T A RO, AR T DU K g
MicroMaster440 2245 #s (¥4 H D) #0h 0.75~90KW, @ H TEKm . D
KEZEr, B B AS S R8N T5KW KK EZ NG 5. H 4
BT (A 8% T LA T RS-485 345 Pl A% 1 B 4% 5761 1§ PLC
A, FEAE T4 Z Al REAE

3.1.3 KEVHARMER

TGNV BRI AR TN, — R B {R-FARistT: —REXW LT &
MIXIEAT, PASKRBUSHEF BT RERCR « BARA T AL T = X isqT, W
e AR 20 2R G R K & AR A IE LA UL G » AS BT EER Oy HiBh
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MUAE Th3E 75KW, 7K 33 HI7E 0.340.01Mpa. MR35 A BT R 45
B SEBR NS FHKIE 0L, S A E i R 3 & Lig RSN TR A
w477 1) SFL R BIZKIENLA (LTI Z T5KW ). SFL BRI 2 A 3 457K
IRAES TS B ERAAEMNAM BT, e, RGN, Sl i
REFE, RCEATR R 5% by SRR sl HLBRE =, Alim A it
DRI, WA TCCEINRE 60 73 U1). BERN. Har i, FhiECK
PSR Bl , Wi, Adrt: RAREHRH 4t KAl
Jeit, VEREEE AT EE. & W] DRI TE K SCRAL ML B SR AUL T /K M T ORL . o2k
JRAEER  S9IE A BT, — BRI 45 HEK L B aa K. SR H R4
P4 /KE o BRI Bt i S AL DIy 75KW [ i RERE A LkAT PR
AFAEFH] SFL RFIKE3 &

3.1.4 E/IAERINIERL

JE 1A IR 2 A I X K s, B SRR R I oK, 4%
JERARN R )R A K R 17K R B AE y 1~5V B 4~20mA (B
5T, VEBI ABH(A/D BHOKIN, FERFER, T Bkt
MR TSR, AR 4~20mA %S 128148, fEIB AT e
Y A ISR A8 1% 9 HE B I, R G4 W e TT IR T 1AK%
T S R 7K B SRS B, X Ak s K R B, T B g A
B EBRIR 2K A R K B4 (AR B8 . UK DS, AR Rk R408
F M s R DRI 77 ERR i, 28 PLC I— M UF &R, K]
HH ERRES, SCHIATA KGR H AT IR ),

AR LA 047, At v FH 58 He 7) 3% Y-100 AT XMT-1270 #0 %
PCEIUE kil . o AARE . R R E L 0~1Mpa, A5 1.0;
O A —B% 4~20mA MRS S, 18455 CPU226 iEHAR A & Bk
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EM235, 1E8 PID T BiHEAE S, AT Ek i b, TR, @i
ok L g d A B R TR R

3.1.5 BhAIEAREE

25 FE /K S HLZS B 23 S MA FLBL A7 iy, DR bk 575 B 7K it 7K A A o 2
(RS AN P o AR SRIE KM K AL : 2m~5m, BT DAL @ A7 AR ik
LA I B KA 4 AR AE RS 5 (4~20mA HLR(E5), Bl HHA

T LA, BRI i B SP AR IR AL IR S 5, N
PLC,

gia LR ER s AR BT BRI PO 0 2 5] A2 128 5 0 DS26 g3k
AR %R, BN 0m~200m, 3&EH T /K. IR DLK Il & Fh
WAL B AR RSN T YR 24VDC; fifE S
P2 4~20mADC FEFESEZ: 0.25 2.

3.2 RETEHEBTRE T

T PLC MARME FE itk RG I E W 3.2 fis: =& il
B8 M1, M2, M3, ‘EM10 5 sh/KIE 14, 2#. 3#, Ffilds KM1. KM3,

KMS5 73426 M1, M2, M3 ) THUEAT: #fAtds KM2. KM4. KM6 7>
B M1 M2, M3 2848475 FR1. FR2. FR3 73N = /KRR
ML AR A4k 28 . QS1. QS2. QS3. QS4 /Al ANz =4
IKIE B E B IR BT G FU Jy = s ER IR IE I 25 o

KRG = RGN T B 3 GKEHRA 1 GKEAR
IR SRR AT, HARKEAE TH N HUE ST, 75 /KRN
GUN, GRS E SIS AT (B 3h, WY N —&KE, RS
B “RIEIhRE”, @Rl — & /KE TIERTR K. HIAER—R RN H
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I s N e I VA7

ARG it

BT — KT TARFEAS R, {ELR R I 1) B ) = £ 7K ] 6 3 s

Ho

1
N—F—
L
P ——
13—
08 T 08 st\-—&---l QM\____X____\
R
5 ; %T AATCE YR A \ys
UV W
v Ly
KM 2 KM 4 KM 6
38! g 7 .

K 3.2 ABitE i /K 52 48 32 HL g 18
AR ZACUE WA BRI ORI Ry Sy T i, A4
S Uy Ve Wl Befh 85 i i S = WL 4 bl LAUEATIN,
M 2R AR 1) B 25 T O B AR A4 i ) o P B i 4 O, 608 T ARGE AT 1Y
PR 2 ARG B IO o 2 HL s o (G R AR T 2 B e FL YR A, ] I S 0 e
TR, A FREHL I B ORGP b AR BL ) #A4K i 2 FRSEIR . ARARURT T 431
AN B AN POV R I 0 T ELAR AR PR HH i 400 A SOV e FUE,
WAL AR 1Al 5, 2 HL B L AR Rl I, AR [ R 8 P f
RABIRSATWOIT o R N AR AR, S T AT i 25 T
A FoVF AR PG S Al A B L KM A1 KM2 . KM3 1 KM4 . KMS5

24




I s N e I VA7 ARG

A KM6 X ARERIN B, A EZ A6t AT SE R BT, O i Bl
PIS AT OL, 2 R 0 HL I K /N RT BLIE S H i L JR R A AR I B R
4~20mA HLIRE 55 E EANIK IR o [ ) DU e e et oo i g
RN L o IR IE I F 4T O Y [F] A B R SR s AN R 22 T8 (1 £ H
o WIERIs 4TI, 2R L AALR e 1, A2 A5 6 2R o AR 1A A I
YUy LA S B AR PR SRAS LW I e 7). RGUR 2l 84T RS 1R IR
ANBE ELFRWT T 32 L i (L L A B 4 BN B T SR W), i 25368 1 A A
A SEILHUR BIANERIT o P A s (D R, IR R as . 2R
TR, WZUR M B AR AL A5 B R 3 BUUR 3l 7 30 DL R AR L
RRGER R shas

3.3 RS B AT B T

F G0 SEIUVE IS KB EARSE R g /e PLC, 6 Ee &3k, &
FR TR HER R BB RAMIBIT IR ARGRA T T A
S7-200 £41 PLC, EAABUN, PUATHEZMR, FiHIaeisg, ThReiiB.

PLC £ L2 H T SE I ASSVE R K R Bahish], 58l T
Re: H AR M = G I/KIE IR NISAT ; RBAE = G 7K IZ Z A] SEI AR AR 1 4t
= BIKEAE BN EA RN TRE: MK R RRAEEA T3/ 8 3045 )
e, T3 RAE R S EA B I IR AT R G EAT 7635 AR E DY RE T R R
IBAT IR o

nlEl 3.3 s R gl ik K Bt SA NF B/ A BT, SA
ITHE 1 AL T FEHPIRES: 1748 2 MRy B ahishRaSs . Fahisfr
I5f, A 450 SB1~SB6 #5 1 = 6 /KRN R /4%: HaligiTh, R%G4E PLC
FEF 1] 81T

EIH i) HL10 A B 3hia A7 R3S IR R AT o X 2SS S AT S A7 2
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WA 2R G RE L Bit
RERE—N TRl 55, RRGuEE — AN a4k 2% KA i sioe 28 4
BT RS, EF I Q0.0~Q0.5 & Q1.1~Q1.5 ¥ PLC {4t 4k Ha 5%
fili i, ABATISHIAM 4. 6. 8 ST NEAI S, WA K 34—k

B
N—F—
L1 FU2 °2 PLC N1
T S8 1 4 ) EM\Z YR 1
R 4] L
LL" $B2 —/J4 LR—{H L1
M 1 Q0.0 -
Jr Ty
Q0.1 LRQHL2
583 4 s " 30
ETR AL
S84 — —g LX-HL3
B LK 4
k3] L
Q0.3 " "L tHLa
585 4o ) i Og 3
. i kel L
LLL SLB.JG —/J” —X)—HL5
Q0 4 -
IS T
— Kl 6
kN5 L
HL7
09
Q1.1 ' N
18 ® 8
Q1.2 ilo
20 ®
014 2 1K A
Q15 %HHO

K 3.3 ARHE Ik Btk R g i s i
7E: PLC & VO ¥ 1 F 38747 FrARER & SUAE S —7 VO ¥ 143 B A 4

>

A}

g

o
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RREGIEFBN/ AR T TR T

(1) Fahiztil: Fahizsml e Ak R IR A SR, @ Bl
BRI S 42 . BT OC SA 4T 2 1 i A R Fahdshifi, thnt
A LA I I OG5 A ) = G 7K S LA LA R (RIg 47 A4 1. SB1 4% R I
T KM2 & P i s 32200 LS 1S KM (2R REI 15 HL, KM 1A T fik i A
EMNMEEELE BhEE, BHL M1 ATLARGE ST E LA R . HA 4 SB2
HNR A VIR g, KM 28R & H, Bl Ml F1kiEtr. [FE, ared
ML N SB3. SBS EEHAML M2, M3, @itz T SB4. SB6 KAd HiHl
M2, M3 {58,

(2) AZNFEH]: FEIEH LT ASE 4K R4 TAEE B ZPIRE T
BRI G SA 4T 4 2 bt A AR H Bha R, B s i TARR I H
PLC FEF#E. Q0.0 i th 1#/KIE THUEITE S, Q0.1 firth 1K RN
BITES, 4 Q0.0 farth 11, KMI kR, 1#KE THIBITHRT
HL1 &%, AR KM RH A 8T, S2 KML. KM2 B4
Q0.1 frth 1 K, KM2 ZREAH, 1#/KIEAAMIZITHERIT HL2 mist,
Al KM2 [ P fd s T TF, SE8 KM2. KM [ RS A . [RI3E, 2#,
3HKFE I EEM R . 2 QL ft 1 B, JKIb/KAL_E FERHE 5
A HLT g5t 4 QL2 %ith 1 I, ARSias ik b B 457/ HL8 sise:
2 QL3 fth 11, BHRMIKEIERIT HLY /i5E: 2 QL4 fithh 1 1Y,
B HA D 24 QLS firH 1 i, a4k Hids KA LB, %
Tl KA & AR A M Z 07, &b T AZhisaRET, Ashigir
A HIEFE ST HL10 —H 5.

3.4 PLC ) VO 35 O 4 R A B4 B
HF PLC [{ASSE FE ALK 2G5 B i B AR TR 41 F
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(1) HFARMBE N FHKEHEAR, AR A REKFR
AR PR, PRI R B g e K IREARR . AR, /MXEHK
BR, RGmEEEEZT: W, DXEKED, RGLEEHEZT

(2) ERKEDNRER T, Wik —G/KRIESHEATI [E#E 3h, W
DI N —GKIE, BRGHA “BEEIIRE”, Bl — &K LAER A
K. BIRAHTRGREG— MR I TAEMREL T,

(3) HBREVREAUKIR A AR, KRR VIHEIE S8 Jel% . iest
JA JE

(4) =E/KELER BN EGRE B IIRE, MKW EIEEA F3)/85)
FEHIThEE, T30 RAERN 2B AE I I3 o

(5) RGUEHTEH ML) R

R LA_E 42 ) B SR G2 ] R e 1 N i S 5 (1 2 B ARAD A bk
5wk 3.2 fiom.

3 3.2 BN SARED K kg S

#4 i AV T k-G 5

| BOKEES (-AR, 0-&A) SAl 10.0
A | KIBIRAL E R IRAE S SLHL 10. 1
5| RS S SU 10. 2
T R A SB7 10.3

EVAESES 2 THE LS AN ) Up ATWO

THR TGS AT A% S AR T KM1. HL1 Q0. 0
| 18RS AT He AR A AR AT KM2. HL2 Q0. 1
| 2852 TAUS AT Hefb 28 S ARRKT KM3. HL3 Q0. 2
B | 2#EARSIE AT AR K AT KM4. HL4 Q0. 3

28



AR B 2 2R S

RGBT BT

T | SRR LIS ATHA R AR RAT KM5. HL5 Q0. 4
BHILARIIAT Fefih & S AR IR AT KM6. HL6 Q0. 5
KM KAL b BRAREFR R AT HL7 QL. 1
B | AR MR R kT HL8 Q1.2
| AREBERIE TR HL9 Q1.3
B R R% HA QL. 4
5| AR KA QL. 5
BT NGV R Uf AQWO

a8 R R 3.3 1 PLC ¥ VO 3 3R 3.2, HiH PLC J

I IRAERA R, Wl 3.4 P

46810 1114 [ 182020 14 NI 2
EA%EE S
HENGS

e o o o B ] S BB RRR

- Q Ql

e}

&

2 CPU 226 ( EY 23S

&

0 1 D -
S R R EE E

K LT
RES | 40 i

SLHL i % T %

K 3.4 PLC Jed BTSN Bl H 2k I

AAE UK RGE AN, Hrp ds 4 ey R 1AL
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o R F1AIE A AR 0 R 15N PLC (13 e H EM235 1Bl &
By NS VR B N s 6 SAL ISR 1 11 /8 1] P Ak 322 1] fg
DI, EAENFFRERN 10,05 FRALAR 1% BRAEIIAF 1) 7K ith 7K A7 2 e pl b
HUE S JE I N D HLERS, TR 1 HOBeas vh B Ak AL 1 B R, 47
O RRRES, O IR T 1, JEON 0.1 ARATAS ) A R H i
5 PLC W) 10.2 FHiE, 1EARPGHIERESS 5 I8 SBT 5 10.3 MH#AE
NRES, HT TR &R RT & IEHR LIE.

RAE AR RGA 1A S S 58 LB E R HAE 5
Q0.0~Q0.5 4 Alf i = & K IE FHLE LA ABBHEITE S QL.1 Hrt /AKAL
R EE S QL2 M th A I EE S, QL3 Mk A REERIET
55 QLA MHIREAREY; QLS MHAMEEMEHIES: AQWO
i A RS AUM 5 T ) A A 1) B A

K 3.4 FUEM MR PLC &y RIS E 0L, FEA ™
PR MRS L. TR T UUNEE: (1) BRBENAE: (2)
RS T T s (3) St AT R S (4) REMRY it

Ve
&
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4 RGRERHEIT

4.1 RGRAERIT o

WEPERNE 2 J5, RGRAEHIDRe 3 20 ks, 456 2k
PEHIESR, SRR T A R

(1) H “MEHE” R TR AR R

N T ESE K, FE/K R B i ST A s i) e, BAE — &K
R LAEAREWE R 1H 2RI, 7553058 — G /KIE . FIM R 8 3l K = Ks
HE ST AT (% H ARk B E 1 B PR . X — D RenTid i i e 4 s
Mo T FIWTAR SRS TAESRARIE b BRAE AORA ST, S8 25 BRI 3
SE AT AR R B SRS OL,  AERE T r SR8 SR U [ i I8

(2) ZIRMAFIEHE I

H1 T AR A SRl Ay A — R S B LA N B 8, SOIE % B 7K SR
WSS, 2 RHAFWRA MBS EANE . BRI, 5
B SRK AP RE AR — & LA IS AT AR 3h, BRI R JE 3K
IREY AT, DARTIBAT NI S SR o FARBHRAE R K3
ITIBAT AP WA IES IR, JFE B TR IRE AT, KA B AIF
HFHSAT IR 3. Rtz ob, SEAEHIEA —A il gk & 52 ARG
My, AR IR S0 1 SRR SR G PR ], TR
(R R B Es A 25 SO AR e 4 T A

(3) PR IS B AR 7 D e i) S B

H1 T AR B B T e PID 715 AR T S e AL M H TR, AR
WA= BT FRFATWRT . REVIIRI— L TAERAE
WIGEA T LT T 5E i, IXFE T DA A F R8N 8] o ) FH e B 25 o B Dy e S
PID #% il (178 BRAE A i i ds il . FREFMTIRE R 2, R VIHfE 514k
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B RHAFEMAHEZBAEHE SRS E IR B S TR . HR K
IR ) 25 78 TR I B AN ] PRAME A 2 R 87 7 NE AR P B8
e AR RGEVEE AW ETER) 90%, KA X R G € E 9=
TR 70%.
FEFP 8 FH B PLC ok L LD RE ANk 4.1 s
4.1 R ER PLC Jofh R L ThRE

Atk 80| fie Atk 80| fie
VD100 MRS B AR HEA T37 T AR S 2R i Uk P T 425 1
VD104 JE 145 € fE T38 AR YR A5 I8 YRk P ) 47 )
VD108 PID i151H MO0.0 PR S RS 5

VD112 ERES (@ MO.1 IKEEAEHT A BNk (HE5R)
VD116 SKAEIS ] Ts MO0.2 TKIEAE IR Bk (R )
VD120 FST I [A] Ti MO.3 (R ARSI Bl ok

VD124 s Ta) Td MO.4 AL H AR IE AT kb
VD204 BB AT IZE T BRAE MO.5 M HT IR LAUEAT A Bl ke
VD208 BB AT AN bR MO.6 ARSI B ok

VD250 PID 545 SRAFfiff 5T M2.0 IR LI AR AU i A o)
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Programmable logic controller

Cynthia Cooper
From Wikipedia, the free encyclopedia

A programmable logic controller or simply programmable controller is a
digital computer used for automation of industrial processes, such as control
of machinery on factory assembly lines. Unlike general-purpose computers,
the PLC is designed for multiple inputs and output arrangements, extended
temperature ranges, immunity to electrical noise, and resistance to vibration
and impact. Programs to control machine operation are typically stored in
battery-backed or non-volatile memory. A PLC is an example of a real time
system since output results must be produced in response to input conditions
within a bounded time, otherwise unintended operation will result.

Features

Control panel with PLC (grey elements in the center). The unit consists
of separate elements, from left to right; power supply, controller, relay units
for input and output.

The main difference from other computers is that PLCs are armored for
severe condition (dust, moisture, heat, cold, etc) and have the facility for
extensive input/output (I/O) arrangements. These connect the PLC to sensors
and actuators. PLCs read limit switches, analog process variables (such as

temperature and pressure), and the positions of complex positioning systems.
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Some even use machine vision. On the actuator side, PLCs operate electric
motors, pneumatic or hydraulic cylinders, magnetic relays or solenoids, or
analog outputs. The input/output arrangements may be built into a simple PLC,
or the PLC may have external I/O modules attached to a computer network
that plugs into the PLC.

PLCs were invented as replacements for automated systems that would
use hundreds or thousands of relays, cam timers, and drum sequencers. Often,
a single PLC can be programmed to replace thousands of relays.
Programmable controllers were initially adopted by the automotive
manufacturing industry, where software revision replaced the re-wiring of
hard-wired control panels when production models changed.

Many of the earliest PLCs expressed all decision making logic in simple
ladder logic which appeared similar to electrical schematic diagrams. The
electricians were quite able to trace out circuit problems with schematic
diagrams using ladder logic. This program notation was chosen to reduce
training demands for the existing technicians. Other early PLCs used a form
of instruction list programming, based on a stack-based logic solver.

The functionality of the PLC has evolved over the years to include
sequential relay control, motion control, process control, distributed control
systems and networking. The data handling, storage, processing power and
communication capabilities of some modern PLCs are approximately
equivalent to desktop computers. PLC-like programming combined with
remote I/O hardware, allow a general-purpose desktop computer to overlap

some PLCs in certain applications.
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Under the IEC 61131-3 standard, PLCs can be programmed using
standards-based programming languages. A graphical programming notation
called Sequential Function Charts is available on certain programmable
controllers.

PLC compared with other control systems

PLCs are well-adapted to a range of automation tasks. These are typically
industrial processes in manufacturing where the cost of developing and
maintaining the automation system is high relative to the total cost of the
automation.PLCs contain input and output devices compatible with industrial
pilot devices and controls.PLC applications are typically highly customized
systems so the cost of a packaged PLC is low compared to the cost of a
specific custom-built controller design. On the other hand, in the case of
mass-produced goods, customized control systems are economic due to the
lower cost of the components, which can be optimally chosen instead of a
"generic" solution.

For high volume or very simple fixed automation tasks, different
techniques are used. For example, a consumer dishwasher would be controlled
by an electromechanical cam timer costing only a few dollars in production
quantities.

A microcontroller-based design would be appropriate where hundreds or
thousands of units will be produced and so the development cost (design of
power supplies and input/output hardware) can be spread over many sales, and
where the end-user would not need to alter the control. Automotive
applications are an example; millions of units are built each year, and very

few end-users alter the programming of these controllers. However, some
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specialty vehicles such as transit busses economically use PLCs instead of
custom-designed controls, because the volumes are low and the development
cost would be uneconomic.

Very complex process control, such as used in the chemical industry,
may require algorithms and performance beyond the capability of even
high-performance PLCs. Very high-speed or precision controls may also
require customized solutions; for example, aircraft flight controls.

PLCs may include logic for single-variable feedback analog control loop,
a "proportional, integral, derivative" or "PID controller." A PID loop could be
used to control the temperature of a manufacturing process, for example.
Historically PLCs were usually configured with only a few analog control
loops; where processes required hundreds or thousands of loops, a distributed
control system (DCS) would instead be used. However, as PLCs have become
more powerful, the boundary between DCS and PLC applications has become
less clear-cut.

Digital and analog signals

Digital or discrete signals behave as binary switches, yielding simply an
On or Off signal (1 or 0, True or False, respectively). Push buttons, limit
switches, and photoelectric sensors are examples of devices providing a
discrete signal. Discrete signals are sent using either voltage or current, where
a specific range is designated as On and another as Off. For example, a PLC
might use 24 V DC I/O, with values above 22 V DC representing On, values
below 2VDC representing Off, and intermediate values undefined. Initially,

PLCs had only discrete 1/0.
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Analog signals are like volume controls, with a range of values between
zero and full-scale. These are typically interpreted as integer values (counts)
by the PLC, with various ranges of accuracy depending on the device and the
number of bits available to store the data. As PLCs typically use 16-bit signed
binary processors, the integer values are limited between -32,768 and +32,767.
Pressure, temperature, flow, and weight are often represented by analog
signals. Analog signals can use voltage or current with a magnitude
proportional to the value of the process signal. For example, an analog 4-20
mA or 0 - 10 V input would be converted into an integer value of 0 - 32767.

Example

As an example, say a facility needs to store water in a tank. The water is
drawn from the tank by another system, as needed, and our example system
must manage the water level in the tank.

Using only digital signals, the PLC has two digital inputs from float
switches (tank empty and tank full). The PLC uses a digital output to open and
close the inlet valve into the tank.

When the water level drops enough so that the tank empty float switch is
off (down), the PLC will open the valve to let more water in. Once the water
level raises enough so that the tank full switch is on (up), the PLC will shut
the inlet to stop the water from overflowing.

An analog system might use a water pressure sensor or a load cell, and an
adjustable (throttling)dripping out of the tank, the valve adjusts to slowly drip
water back into the tank.

In this system, to avoid 'flutter' adjustments that can wear out the valve,

many PLCs incorporate "hysteresis" which essentially creates a "deadband" of
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activity. A technician adjusts this deadband so the valve moves only for a
significant change in rate. This will in turn minimize the motion of the valve,
and reduce its wear.

A real system might combine both approaches, using float switches and
simple valves to prevent spills, and a rate sensor and rate valve to optimize
refill rates and prevent water hammer. Backup and maintenance methods can
make a real system very complicated.

System scale

A small PLC will have a fixed number of connections built in for inputs
and outputs. Typically, expansions are available if the base model does not
have enough 1/0.

PLCs used in larger I/O systems may have peer-to-peer (P2P)
communication between processors. This allows separate parts of a complex
process to have individual control while allowing the subsystems to
co-ordinate over the communication link. These communication links are also
often used for HMI (Human-Machine Interface) devices such as keypads or
PC-type workstations. Some of today's PLCs can communicate over a wide
range of media including RS-485, Coaxial, and even Ethernet for 1/O control
at network speeds up to 100 Mbit/s.

Programming

Early PLCs, up to the mid-1980s, were programmed using proprietary
programming panels or special-purpose programming terminals. they were
designed to replace relay logic systems. These PLCs were programmed in
"ladder logic", which strongly resembles a schematic diagram of relay logic.

Modern PLCs can be programmed in a variety of ways, from ladder logic to
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more traditional programming languages such as BASIC and C. Another
method is State Logic, a Very High Level Programming Language designed to
program PLCs based on State Transition Diagrams.

Recently, the International standard IEC 61131-3 has become popular.
IEC 61131-3 currently defines five programming languages for programmable
control systems: FBD (Function block diagram), LD (Ladder diagram), ST
(Structured text, similar to the Pascal programming language), IL (Instruction
list, similar to assembly language) and SFC (Sequential function chart). These
techniques emphasize logical organization of operations.

While the fundamental concepts of PLC programming are common to all
manufacturers, differences in I/O addressing, memory organization and
instruction sets mean that PLC programs are never perfectly interchangeable
between different makers. Even within the same product line of a single
manufacturer, different models may not be directly compatible.

User interface

PLCs may need to interact with people for the purpose of configuration,
alarm reporting or everyday control. A Human-Machine Interface (HMI) is
employed for this purpose. HMI's are also referred to as MMI's (Man Machine
Interface) and GUI (Graphical User Interface).

A simple system may use buttons and lights to interact with the user.
Text displays are available as well as graphical touch screens. Most modern
PLCs can communicate over a network to some other system, such as a
computer running a SCADA (Supervisory Control And Data Acquisition)
system or web browser.

Communications
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PLCs usually have built in communications ports usually 9-Pin RS232,
and optionally for RS485 and Ethernet. Modbus or DF1 is usually included as
one of the communications protocols. Others' options include various
fieldbuses such as DeviceNet or Profibus.

History

The PLC was invented in response to the needs of the American
automotive industry. Before the PLC, control, sequencing, and safety
interlock logic for manufacturing automobiles was accomplished using relays,
timers and dedicated closed-loop controllers. The process for updating such
facilities for the yearly model change-over was very time consuming and
expensive, as the relay systems needed to be rewired by skilled electricians. In
1968 GM Hydramatic (the automatic transmission division of General Motors)
issued a request for proposal for an electronic replacement for hard-wired
relay systems.

The winning proposal came from Bedford Associates of Bedford,
Massachusetts. The first PLC, designated the 084 because it was Bedford
Associates' eighty-fourth project, was the result. Bedford Associates started a
new company dedicated to developing, manufacturing, selling, and servicing
this new product: Modicon, which stood for MOdular DIgital CONtroller.
One of the people who worked on that project was Dick Morley, who is
considered to be the "father" of the PLC. The Modicon brand was sold in
1977 to Gould Electronics, and later acquired by German Company AEG and
then by French Schneider Electric, the current owner.

The automotive industry is still one of the largest users of PLCs, and

Modicon still numbers some of its controller models. PLCs are used in many
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different industries and machines such as packaging and semiconductor
machines. Well known PLC brands are Toshiba, Siemens, Allen-Bradley,

ABB, Mitsubishi, Omron, and General Electric.
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