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4.7 fEBNIRY AT B B %

N T EIA N RIEHIRCR, B D EERER S T BER. AR, REAERE
HZH Kp. Tn Al Tv, fH5ZERGMIILEKHREBERMFZ — RSHEILT, A7 EE
AR R ] (H 22 18 (42 ) U5 3045 7 8 RS (RN 2 € MR AT N RSP, CHR R &N iE &
ARG AT E -

FETHR U0 2 AL IS AT R AR R AR 2V 32 P R e, 5 R P I e {42 o) g s, b 500 48
EHSH, HHRAER - TR LSRRG EMILE . FRAMEER TR A, WA A E
SCHEE ) TAR R, ARG OU T, 42 8] 1 B 200 PR AE A A Y [l A 3k 21 2 0 R AR 52 1Y

PRI RCR -
SEBRR I AR 3 A AL IR I AT B E

EAAAELIAR, WL TUF AT 5245 R GReE,  DME 2 5 15 B2 e e b i s sk br b i BT
JTHERIEE & R 2S5

o — gt AR 55 4 - B BHR W 7% (Ziegler-Nichols) HEAT 4R RS . B @it FifE, JEH
EHT 2R, HIXMREER RV H Q2R E™ A B IRNZERGTIEH .

BARTT 3R
sl Kp A Tv BONBAME, Tn B8ONBRKE (EHIESFIRCRTRERZ) .
KRG FERBRI S TR (BIEERRD
K 37 A B TR 1T A2 B WO — D Pl PR A E I VI 2 B .

AW Kp G/ Xp) , BERR B AR RWE ARG . R, £ Kp A2 1E AT
/NI P A A A Al [ (R BUE ML, DAL R 7

W NBER Kp {l, 1ERIEF RG] 22 Kp, crite #iE B RG RS ) Terit, 22
I ADFAT 22 ARG AT

H& Kp, crit A1 Terit (5 R A RIEOHRe, 140845 M A E R EEHIEK Kp. Tn A1 Tv,

0.50 x Kp.CI‘it. . .
0.45 X Kp. crit. 0.85 X T grit. =
0.59 x Kp. crit. 0.50 X T i, 0.12 X T ¢rit.

* FHEEFISCF [ SAMSON HARME R - L102 - #H 8 M2 24, fili4d<: 2000 4 8 H
(http://lwww.samson.de/pdf _en/I102en.pdf)
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4.8 fEBh T,-T, IERUNE BB I 22

T Bl -T2 S RGO BIVHR N T 8 2 4 R
T Ty SN

FeAg - B BHR W% (Ziegler-Nichols) 1 Chien-Hrones-Reswick 75 ikfI3ERE 2 T,-Ty UfBli%k
» BRI AR R G R ER I B R AR E AR R RIAE I R Ks IEIBET[A] T, AP E] Tge

IR AN A I A AR UL SR 7 B A SR A A b B S

P-Ty 2 R G0 LUEL FTiE R Ty Ty IEBNE, RNEEXT P-T1-TL RGMuLl, KT L 9% HEmf
K iy

B R RN K KRNG5 TR RGN BRI, . WEFR, € R G MR K. SER
18] T, ANt IR) Ty 555 /6 240

Horbr, A2 E R RS BRI (KKs) Y5 H RIS R A, X R RERR E TH LI 76 0 R 4t
3 M Kso

RAITENEERA AT, BRI R G TCVE RN R REAT ik, ] i R

x/% M
K*Ks
P
) " >
Ty Tq t/sec
Q= Tu'Tg 55:1%723
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4.8.1 EEFEE-BRIFE T (Ziegler-Nichols) & Pl #2544
fﬁﬂn P-Ti-T. RGit ey, FAEIARVERNRITRIL T DLR B0 e (8 12 il ) S A 1 il 2% 1 B

Tg
KPR =0.9

KSTu

Tn=3.33T,

ol AR e B B A — SRS B I i LT ek

4.8.2 #%MHE Chien-Hrones-Reswick 77£# & Pl #5448

RETRXFTTIE, 9T PR B SR 2 H h 2O i AL R DS G- PR AT BT AE 8
GO GBI FRIIE . BeAh, $85E KPR A R ) e B 7 270 50l mT LA A2 AN (7] (90 42 1 o i 7

B E S RUT
o FERIHLT ML
ARSI FE,  RRSE (] fR 20% I3, Ik RRSEIN A A
Tg Tg
KPR =0.6 KPR =0.7
KSTu KSTu
TN:4Tu TN:2-3TU
o XS A & PER
RIS TR, RRi AR 20% i, IR RSN E) AR
Ty Tq
KpR =0.35 KpR =0.6
KSTU KSTu
TN =1.2 Tq TN = Tg
ASZIR, PRI BRI H B A . © Siemens AG 2017, R B A AR 24
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4.9 Pk

FIH AL, BATIT K T 2R B 8%, BIVRSE BB A il 22, R I RE0T 2%
SRAT 47 ) st AR B R o TR — b PRI A2 8l [l B s B 0

lz
W ¢ Y X

—P e P RO P zu >

B, AT 7 SOP Al ) fn 22 Fose S0 B AR 3 . — 7 D, SR A 1 i 22 15 42 1) 2 i L A% ] 1)
R AT T oh LG A 0 SRR B SORE 3G, AN & DUSEADL FL B R T 3R S B, 4 3K
REMEEGHE. H—T7 W, BrHEORREN SCHEL R s R, T AT EAAE PR/ 22 1]
HENZ N ERIE . e R, WRIPE BN, B BTSN R, BN AR
il o AT AR 220 A B A 425 1 T F

N T REMSR AL BRAT B AL AL B, ST E R 4% (ADC) "ok 2 548 & DA X R A s e
BT AR R B BT R E AN R EARRIRE S, R E S RS2 i H o 2
o BRJE, TR A AR R E I B e 3% (DAC) i sl A . MAMIE R, XA HEE
Heas CRTTIFAZ R T 4L 0 BTt B — MR I &5

ey Pl s I A5 R a0 T B o -

lz
W e | Y X

——P{ ADC gt P B M DAC > 4 >
ADC
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BMAREW R, XA BEIRAER AR, SRR BEAN 2 2 2 23520

Her b HALRTERE AR HE -
- B AERR R PR

EARTRESE VO A BE M AL RORSAITERE . BRI PR IUR S K, i R4 1] BT 75 ) =
BWHAZER,

— BB AR R A R
AR e e as AT R AL B A AMEREAT N DA R B AR o SRFER LA B ER, iR

P A5 32 P AR B RN R A AR It e B B
- A TA]

BT EAUAE, ST FALEAZ I SR A . B T SRR L AR F R, B
32 AR AR — NI A 3 CRI oy AT VAR, AN A ELREAT AE W AR B AR
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5 EHER

EARZEYH, NOA“SCE_ZH_032-500 FEHME"— & HF AR PY B B A T HEEHI PID #&H2%
o NI X “MOTOR_SPEEDCONTROL’[FC10] ZhBEHI i o

6 FRI

EFxE AR FERIEAR, 7E TIA Portal 4 T2 %% PID_Compact 7] H.
ZLEX 5B AR“MOTOR_SPEEDCONTROL’[FC10] Ht, s e L% i HEAT FHER 261
X2 X$“032-500_Analog_Values”Zi H (14 & . %35 H 2 i F 25 B Al

WA ZFAE LS “Main"[OB1] il % “MOTOR_SPEEDCONTROL'[FC10] ZhfefIiAH, 254
REAE A JA R T ek o 200 RO L

SRIG LA T 2% % PID_Compact #4171 & AR .
6.1 PID_Compact #H|Hr

T ZX 4 PID_Compact Jyti LI H AT T SR AL — AN EE BT #65E THRE R PID #5145 .
AISEELLL T ia 4777

- RBUE

- TiEE

- WiEsE

- BIEA

- FIEA

— B A %% B e

XH, R E SO R 2 AT BOE . S0 B R,

TEVRI R, AT EB R B Y, FRe il 28 R g miEhlT .

GEZE N —AN FE B b e e b i 25 %0 % PID_Compact, e & B ] 76 1 8 52 % ) 50 ms.

e AU A AE L2 %0 N i “Setpoint” I TS N — AN H AL, AL By eh (GEHEL:
+- 50 rpm) o BEACHIEARE AR 32 £ i3 (Real).

e SzPrE -B8 CHILAL [ B 3 SE PR AL I8 +/-10V AT +/- 50 rpm) 4 3 O\ B N i
“Input_PER” I-.

P A % o “Output, PER’ B 5155 -UL CRHRALERE A 7 17 L HE T 48 & +/-10V A4
F +/- 50 rpm) HI%E,

il gy RS o -Q3 ik ML -M1 ] AREed) SZPsmhig . =5 um AR5z, ME k42
N N i “Reset” Ao fidi 12 il g i 1L o
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6.2 BEAREHE

FEMEAL AT BB AT RAT S5 ZOR I BATR

Sortieranlage/ Sorting station

-B3 Motor aktiv/
motor active

-B8 Istwert Drehzahl/

actual value speed 5.0 U/min (rpm)

1.0 m/s

-Bo

Metall/
metal

Zusatzliche Werte
Additional values

Plastik/
plastic

-B9 externer Stellwert Drehzahl/f

external manipulated value speed
5.0 Ufmin (rpm)
-U1 Stellwert Drehzahl/
manipulated value speed

Ufmin (rpm)

K1 soRrREl

Schalter der Sortieranlage
Switches of sorting station
-P1 einion
__ -Q0 Hauptschalter/Main switch
-P4 aktiviert/active
-A1 NOTHALT/Emergency stop
-P2 Hand/imanual -P3 Auto/auto

j -S0 Betriebsart/operating mode

Automatikbetrieb
Automatic mode

-PS gestartetistarted
__ -51 Start/start

__ -52 Stopp/stop

Handbetrieb / Manual mode

-53 Tippbetrieb -M1 vorwarts/
Manual -M1 forwards

-54 Tippbetrieb -M1 riickwarts/
Manual -M1 backwards
-P7 ausgefahren/sxtended
-56 Zylinder -M4 ausfahren/
cylinder -M4 extend

-S5 Zylinder -M#4 einfahren/
cylinder -M4 retract

-P6 eingefahreniretracted

B 2: $2l TR
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6.3 HE
TEZATSS 75 B AR UL N ME S1E N & R AR
DI RA e Theg NC/NO
10.0 BOOL -Al KK 2L ok i NC
10.1 BOOL -KO HLZH “fzim” NO
10.2 BOOL -S0 F3h (0)/E3) (1) BRI F31=0
Hzh=1
10.3 BOOL -S1 H s 0E s NO
10.4 BOOL -32 H B A5 1k 34 NC
10.5 BOOL -B1 CSEL -M4 BB NL R NO
11.0 BOOL -B4 “ERSE L AL R NO
11.3 BOOL -B7 AL T Y R ity A S A NO
W64 BOOL B8 ffgﬁfﬁ%ﬁ%@%& +/-10V 14T
DO E~yit s Theg
Q0.2 BOOL -Q3 iy AL -M1 T AR L
QW 64 BOOL U1 FLEE N7 1) BRGSO 5 +/-10V A4 T
+/- 50 rpm
SRS o
DI BN DO vt
Al (EEDETPN AO  BiilfrH
I LTI Q s

NC  Normally Closed (% [fii i)

NO  Normally Open Ci JFfi &)

AR, AR EEA LA E B . © Siemens AG 2017. fREFTHBUF .
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7 SHHZES A5 2EE

PAN 2B SRR 51 S 4R M . R C LR TR, T EAE R AT bR 5 PR 8AE
Z%. {0, WFHEENG ST SRR EA B

7.1 WEI—NRADH

— fE ¥ J& % 17 “SCE_ZH_032-500 # #il {6 " # ¥ “SCE_ZH_032-500_Analog_Values_
R1508.zap 13" H 2 i, TSl HAE. R 7EEBAE, 2T H M E P EY —
TiH — (Project) # 2 AH M 1 45 S04 28 )5 F“4T 1" (Open) A& 13E ¢

(- TiH — Ba —» & —A> .zap X - 4T

Project |[Edit WView Insert O

2l
| 5 Mew...
7 3 Open... Crl+0 &
Migrate project...

H save _ ks

Delete project.. Ctrl+E

_I.-\_ g hr

5 Card Reader/USE memory b
¥ nMemory card file b

Exit

—  HRORWT DO HE T ORAF R R0 H K B b E . H A E(OK) A2 B IS R IE 3
(> AtrHx - #E)
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— HFTIFRIIE 5474 052-300_PID_Controller.
(- TiH — AN ... > 052-300_PID_Controller — f£4£)

74 Siemens - G:\Automatior 300_Analog_Values\032_300_Analog_Values
Project |Edit View Insert Online Options Tools Window Help
[Gf New.. s MG E R F coonline ¥ Gooffline mE X
f[% open... Crrls0
Migrate project...
Close Crrlew

Delete project... Ctrl+E
Archive
Retrieve...
W Card Reader/USE memory »
T vernorycard file »
Upgr
) Print.. CrleP

&\ Print preview
GlAutemationl03..1032_300_Analog_Values

Exit

|§Properties "'_i.'.lnfo i) ﬂ Diagnostics

General

Totally Integrated Automation
POR

No 'properties’ available.

Mo ‘properties’ can be shown atthe moment. There is either no object selected or the selected
cbject does not have anydisplaysble properties.

> | Details view

AZMR, WS RN A B . © Siemens AG 2017. R & BT A .
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=
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=
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=
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7.2 ZER AT Wi R #5128 PID_Compact

— METIFAHZIE“Main”[OB1].

T4 Siemens - G:\Automation¥052-300_PID_Contr

Project  Edit  View Insert  Online  Opticns

5 ¥ B save project a VR xrj

Project tree

Devices
FHQO E

* 7 052-300_PID_Control
ﬁ Add new device
gy Devices & netwarks
~ [[Ji CPU1516F [CPU 1516F-3 PN/DP]
I]'f Device configuration
%/ online & diagnostics
- P:El Program blocks
I ~dd new black
& Mainl0B1]
48 MOTUR_SPEEDCONTROL [FC10]
& MOTOR_SPEEDMONMITORIMNG [FC11]
28 MOTOR_AUTO [FB1]
@ MOTOR_AUTO_DE [DE1]

— kR (delect) W% 2 (Network 2) FIANFE 7 21 D g F “MOTOR_SPEEDCONTROL”

[FC10].
(— M%% 2 - Mk
052-300_PID_Control » CPU1516F [CPU 1516F-3 PN/DP] » Program blocks » Main [0B1]
Wi F e b EREPEt G e s &T B =
T_a T sy
[T 4 =al = =]
speed_timit_ Uy 7
15.0 — warning_max Efror_min — &fror_min )
) Speeg_lirni!;_ #Motor_speed_
-10.0 — warning_min menitering_
Speed_limit_ Actual_speed — 8ctual_speed
-12.0 — error_min ENO =—
' Soeed control analoa coutout convevor mator
P Collapse
¥ cu Carl+X E
15) Copy Crrl=C
Jz) Paste Crrl+V
Define tag... Cerl+Shift+l #Motor_speed La
Rename tag... Crrl+5hift+T mcni:cﬁng_aef_
Rewire tag... Ctrl=Shiftsp |Val
LOWE4
01
b4 Delete S Del
Compile
Download to device
¥  Network 3:| 3t insert newwork Crrl+R |ic mode
Insert STL network
Set network title automatically
Cross-reference information Shift<F11 %081 [

AR, ATEERIERBE RN B B . © Siemens AG 2017. fRE AT A AUFI.
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—  FRATTEE AR AN Wk 45 H %% PID_Compact. NILTEFE/FHL (Program blocks)
A IR RIS N HY (Add new block).
(— FEFPH - BIngise

T4 Siemens - G:\Automation\052-300_PID_Control

Project Edit View Insert Online Options Tc

Of (3 H sweproject 2 ¥ = = X 0

Project tree [

Devices
GO ©

+ | ] 052-300_FID_Control
W" Add new device
E&,, Devices & networks
! [EI CPU1S16F [CPU 1516F-3 PN/DF]
[IY pevice configuration
%/ Online & diagnostics
* [ Program blocks
I ~dd new blacky
& Main [0B1] ©
2 MOTOR_SPEEDCONTROL [FC10]
& MOTOR_SPEEDMONITORING [FC11]
2 MOTOR_AUTO [FB1]
@ MOTOR_AUTO_DE [DB1]

—  FEETORMKIEHE ik £ *‘; FEH LT 2 fk i 4 R R . “Cyclic interrupt 50ms”
- BiEF (Language) W E N FBD ¥ B £ ikt (Cyclic time) ¥ # >4 50000 ps. “AE“Hr
#IF4TIF(Add new and open). B, HLdi“HiE”(OK).

(—)*E — %4FR: Cyclic interrupt 50 ms — iE7: FBD — B4Rk (us): 50000 — M
WEIEFT I - W)

Add new block [%

Name:
| cyclic interrupt 50ms| |

& Program cycle Language: FBD -
4 Startu
& —— Number: 5
& Time delay interrupt
Organiztion 4 Cyclic interrupt O manual
block & Hardware interrupt @ Automatic
& Time error interrupt _
& Diagnostic error interrupt Cyclic time (us): 50000
’éa & Full or plug of modules Description:
2B Rack or station failure . . .
. - A" Cyclic interrupt” OB allows you to start
Function block & Programming error programs at periodic intervals,

10 access error independently of cyclic program execution.
& Time of day The intervals can be defined in this dialog or

in the properties of the OB_
& MCinterpolator
t & MCSenvo

4 Synchronous Cycle

Function & status
& Update
& Profile
"
Data block

3 | Additional information

[w] Add new and open DOK Cancel

AZMR, WS RN A B . © Siemens AG 2017. R & BT A .
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— HEIATIH . DAERAERHR T 2% R “PID_Compact™ it 2% 1 (Network 1).
(—» I.Z — PID ##] - Compact PID — PID_Compact)

T4 Siemens - G:\Automation\052-300_PID_Contrel\052-300_PID_Control

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
Cf (Y H saveproject & M 32 5 X O @: 5 MG B} § coonline ¥ coofiine fo MR 3¢ 1] PORTAL
DP] » Program blo errupt 50 B30
Devices Options
GiQ Q o e d = by &t
. > | Favorites
Jzizzog:‘f;:i:fl = (. 4 el o e > |Basic |nstr.uct|ons.
T e bam % | Extended instructions |
~ (i CPU1516F [CPU 1516F-3 PN/DP] ~ | Technology o)
[l Device cenfiguration Name Description version |
‘o) online & diagnostics =  Network 1: Speed control motor conveyor with PID_Compact » [7] Counting and measurement 22 ;r
= [ Program blocks g Comment ~ [] FID Control =]
B Add new block =[] Compact FID wvso ||
2 Cyclic interrupt 50ms [0B30] & FID_Compact Universal PID controller with integrated twning V22 |2
48 Main [0B1] It & FID_35tep FID controller with integrated tuning for valves V22 | '
48 MOTOR_SPEEDCONTROL [FC10] fi] & PID_Temp FID controller for temperature vio |&
48 MOTOR_SPEEDMONITORING [FC11] * [] PID Basic functions via |
4 MOTOR_AUTO [FB1] L » [7] Motien Control E
| MOTOR AUTO_DB [DB1] » [ Time-based 10 iz |
+ [ Technology objects g
» [ External source files s
» [ PLCtags E
+ [l PLC data types —
b [55l Watch and force tables
+ [ig Online backups
» [ Traces
B85 Program info
» [§, Device proxydata
A PLCalarms
& Textlists
» [l Local madules <] L} 1]
» Ig# Common data m O il ] [100% I~ > |C
| Properties  [*iyInfo 1] %) Diagnesti 5 | Optional packages

> | Details view
4 Portal view = Ovenview | = cyclicinterr...

- N

(— PID_Compact_Motor_Speed — &)

Call options
Data block

B SEEESL B — DA AR EL T E (OK) A A2 Ik 4

Name

|PID_Compact_Motor_Speed

=]

[

Single
instance

Number

data block.

More...

() Manual

‘Automatic

The called function block saves its data in its own instance

I

Cancel

I_Dfoa(

AR, ATEERIERBE RN B B . © Siemens AG 2017. fRE AT A AUFI.
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— JER ATk e Ry RERALE . KPR, Bz SHUEE (FH: 15.00 . SEFRE (
LR E-B8) W ARE (ARAEEU1) R TR0 RN (2R

=
Q3") H.iE . HUIH H N\ dn “Reset” . IX # ff W] DL T JF 4% il 4% 0 BC & 5 1l o

- =
(> = —» 15.0 >“B8"->"“U1"> -Q3 —» 'S )

..--3 PN/DP] » Program blocks » Cyclic interrupt 50ms [OB30] — Bl X

% e | . n w »
T E!Q! 28 4o &2 62 =
= T e
a »=1 4 - = =]
* Block title: Cyclic interrupt 50ms E
Comment
hd Network 1: Speed control motor conveyor with FID_Compact
Comment
¥DB2
"FID_Compact_
Motor_Speed”
PID_Compact @?IEI =
Opens the configuration window.
. ____— EN . Output
5.0 — setpoint
0.0 — nput kows4
N — Output_PER
a@m? Output_PWh =— -
B8 Input_PER
FALSE — —_ N
FALSE — -
%00 .2 State
Q3" —0 Reset Error — -
FALSE — ErrorBits
= ENQ =
<| ] [>][100% F %

— FCEEGSNAPME: SHEMEMD NI . JATE M 5 T B Th et K

”(Functional view).

(— ZhEERLIED

052-300_PID_Control » CPU1516F [CPU 1516F-3 PN/DP] » Technology objects » PID_Compact Motor Speed [DB2]

‘ﬁ Functional view || =| Parameter view |_
9 ) @ #2 #, [Functionsl naviga[7| [cnotexiiers | G % =
= All parameters WName in functional view MName in DB .. Startvalue project  Minimum value | Maximum value  Comment
~ Configuration parameters Physical quantity PhysicalQuantity @ Speed Selection of physical guantity.
 Basic settings PhysicalQuantity @ 17 Selection of physical quantity.
Unit of measurement Physicalunit & 1imin Selection of unit of measureme |
Input | output parameters Physicalunit o Selection of unit of measureme..
b Process value settings Invert control logic -dInvertControl & FaLsE Enables inversion of control logic
» Advanced settings Activate Mode after CPU restart RunhodeByStarup @ TRUE Activates the operating mode 5_|
» Commissioning parameters Set Mode to Mode & Automatic mode o 4 Selection of operating mode.
Other parameters Maode Q 3 Selection of operating mode.

RZWR, WIS RN A B{E . © Siemens AG 2017, {R & BTG BRI
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— {E“S:Ailli % E"(Basic settings) 1, T SeffisE ‘¥ 25 A" (Controller type) A1 A/t 24k
"(Input/output parameters) [ Ei%E. WIE R~ ¥ EAE.
(- i E - EHIEN - WA EZSEO

...PU1516F [CPU 1516F-3 PN/DP] » Technology objects » PID_Compact_Motor_Speed [DB2] -0 EX

& Functional view | Parameter view
oo
el Tl =
- o
Controller type () Basic settings
Input | output parameters @ Controller t
- ontroller e
= Process value settings (] ¥R
Process value limits o
Process value scaling o | Speed |V| | 1imin |'|
~ Advanced settings (] [ invert contral lagic
Pracess value monitorin X
o 9 o @ Activate Mode after CPU restart
PWI limits (/)
Output value limits o Set Mode to: |)‘-.ut0mat|c mode |V|
FID Parameters 0
Input ! output parameters
4
- Setpoint:
dNE S
Input: Output:
Input_PER (analog) n Output_PER (analog) n
L1 K 52 | I

— {E“SZPR{H ¥ & "(Process value settings) #0435 [H 48750y +/-50 rpm I S B 8 A R
"(Process value limits) % &4 +/-45 rpm.

(= SKPME B E — EPAEMR — SR E 480

052-300_PID_Control » CPU1516F [CPU 1516F-3 PN/DP] » Technology objects » PID_Compact_Motor_Speed [DB2] -2l X

& Functional view Parameter view
o7 & =
« Basic setings L. ~
S @ Process value limits
Controller type o
Input { output parameters & |
o 1imin
Process value limits o A
Process value scaling o
= Advanced settings (] Process value high limit: |45.0 1imin
Frocess value menitoring @
PWM limits L]
Output value limits o
FID Parameters o
Frocess value low limit: |-45.0 1imin
—»
t
Process value scaling
1
0 Input_FER: A
: Enabled
1imin
. r
scaled high process value:
50.0 1imin
Scaled low process value:
-50.0 1imin
»
Input_FER
-27648.0 | 27648.0 |
Low High
Automatic setting | L]
~
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"(Advanced settings) 7RI LLiEAT“SEBR A 15 #" (process value monitoring), {H

oo
T ol i
~ Basic settings
Controller type

w Advanced settings

PVl limits

FID Parameters

Input [ output parameters
~ Process value settings
Process value limits

Process value scaling
Process value monitoring;

Output value limits

Process value monitoring

Warning high limit: | 3.402822E+ 1imin

3300330000

warning low limit: |-3.402822E- 1imin

— LEEPXPWM (kb 56 BE B A s B b DR B BOAE BN ERATTAE %00 H o A 7 22

BRI Y -

(> BHHE > PWM)

..._PID_Control » CPU1516F [CPU 1516F-3 PN/DP] » Technology objects » PID_Compact_Motor_Speed [DB2] -0 X

& Functional view Parameter view

oo
N T
~ Basic settings
Controller type

w Advanced settings

PV lirnits:

FID Farameters

— TE'EREHTE 0.0 % 5 100.0 % [ 5E 3% Hi{E AR FR”(Output value limits) . (— 7

Input / output parameters
~ Process value settings

Process value limits

Process value scaling

Process value monitoring

Outputvalue limits

=

PWM limits

Minimurm ON time: | 0.0 5

Minimum OFF time: | 0.0 5

3303000000

P E — i EARERD

..._PID_Control » CPU1516F [CPU 1516F-3 PN/DP] » Technology objects » PID_Compact_Motor_Speed [DB2]

& Functional view Parameter view

oo
T
~ Basic settings
Controller type

« Advanced settings
PVl limits

FID Farameters

Input / output parameters
~ Process value settings

Process value limits

Process value scaling

Process value monitoring

Output value limits;

H
o Output value limits
L] Qutput value limits %
g 4
(/] Output value high limit: |100.0 %
Output value low limit: |0.0 %
| >
| t
v
Reaction to error
Set output to: | Substitute cutput value while erroris pending |v|

Substitute output value:
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- “EHEE TTEEHXTPID 28 (PID parameters) KT B, FRATE LK% 6] 2451
yioy Pr g, sk BN SCpIEE g 0 R E] A B B PID BB s A R . (HIX
WRORT L EIsAT I AT R E .

(> HZEE - PID 2% - feilii: P B

..._PID_Control » CPU1516F [CPU 1516F-3 PN/DP] » Technology objects » PID_Compact_Motor_Speed [DB2] =0 EX

& Functional view || iif| Parameter view

o @ E
w Basic settings () 1

Contraller type () PID Parameters

Input | output parameters @&
* Process value settings () = Ersiie e

Process value limits ()

Process value scaling () Froportional gain:
w Advanced settings (] Integral action time: | 20.0

Frocess value monitoring @ T iy m—

Zﬁ‘:;!:n\lr:ue Jirmits g Derivative delay coefficient:

FID Farameters () Proportional action weighting:

Derivative action weighting:

Sampling time of PID algorithm:

Tuning rule

Controller structure:

o ¥
ta £
[ <] =

FID

3
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7.3 REFEFIHHFZF

o TR H iy S Rnieet e i Aty W PRI
H(Program blocks) JF 5K B G G5 |

(> H‘Sﬂwprojer_l N ) 3= N %) )

Siemens - G:\Automation¥052-300_PID_Control\052-300_PID_Control

Project Edit View Insert Online Options Tools Wndow Help .
o Totally Integrated Automation
Gf i seveproject Z X 3 2 X D@ &M G E R § coonline ¥ cooffiine B AR ¥ " PORTAL
Project tree m 4

Devices
GO

Compile

"

Wl = g

|8 @[l @A L &%

~ | ] 052-300_FID_Control
B Add new device
Eg'h Devices & networks
~ I:fl CPU1516F [CPU 1516F-3 PN/DF]
[ Device configuration
%] Online & diagnastics
~ |- Frogram blocks
ﬁ Add new block
48 Cyclic interrupt 50ms [0B30] &
4 Main [OB1] #0B2

"PID_Compact_
48 MOTOR_SPEEDCONTROL [FC10] Motor_Speed”

4 MOTOR_SPEEDMOMITORING [FC1... PID_Compact @
48 MOTOR_AUTO [FB1] i
@ MOTOR_AUTO_DE [DE1]
» gt System blocks ~——|EN
= [ Technology objects 0 —setpoint
B¢ ~Add new object 0
= nliJ FID_Compact_Wotor_Speed [DB2] WG
& Configuration B8 Input_PER
Ii commissiening = 0.0
<] n [»] L& | L] | [100% | = I e

> | Details view |§Properties H"j.'.lnfo iJ"ﬂDiagnostics |

suonponasu

a8  »=1 4 -o = -]

[>]

e
|

* Block title: Cyclic interrupt 50ms

Comment

*  Network 1: Speed control motor conveyor with PID_Compact

syse] i

Qutput

sauelqr] EH

AQWE4
Output_PER|— "U1"
Output_PWld

Input

4 Portal view Overview Il Cyclic interr___

—  [fJE4E S B (Info) -“4 %" (Compile) [X 5k 7 &m O 58 B4 B I Bk

|§, Properties ||"_i.'.lnfo y"ﬂ Diagnostics
| General i) || Cross-references || Compile || Syntax |
@\\I\| Show all messages |'|
Compiling completed (errors: 0; warnings: 1}
1 Path Description Goto |7 Errors |Warnings Time
Q PID_CycleTime (UDT} The data type was successfully updated. Fd 4:25:40 PM
1 ¥ PID_Compact_Motor_Speed (DB2) A 0 1 4:25:41 FM
1 Tuning Tuning has not been started yet. Fd 4:25:41 PM
Q Block was successfully compiled. 4:25:41 PM
Q Main (OB1) Block was successfully compiled. A 4:25:41 FM IEI
Q Cyclic interrupt 50ms (OB30) Block was successfully compiled. Fd 4:25:44 P
! i Compiling completed (errors: 0; warnings: 1) 4:25:46 PM
<] i I[2]
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7.4 B

- FRINTERRGR R, BN SR BT O R ARG, W H I PR TP

(- &

Siemens - G:\Automation'052-300_PID_Contro/\052-300_PID_Control

Project Edit View Insert Online Options Tools

Project tree m 4

Devices

Window Help

GF (R H saveproject 3 M i5 (2 X W) (@ F) m\m [@ & Goonline ¥ Gooffline
g

Totally Integrated Automation

O

« [ ] 052-300_PID_Contral
B Add new device
ggh Devices & networks
~ p_[l CPU1S516F [CPU 1516F-3 PN/DP]
[lf Device configuration
%] online & diagnostics
~ [gl Frogram blocks
B ~dd new block
28 Cyclic interrupt 50ms [0B30]
& Main [OB1]
4 MOTOR_SPEEDCONTROL [FC10]
48 MOTOR_SPEEDMONITORING [FC1...
48 MOTOR_AUTO [FE1]
@ MOTOR_AUTO_DE [DB1]
» ¢! System blocks
= [ Technology objects
ﬁb' Add new object
- n"d PID_Compact_Motor_Speed [DE2]
&& Configuration
Ui commissioning

[ = »
< I {11 b4

HMAME x ' PORTAL
Download to device };
EE]
EIE
Wi E g @it dMmE e #TE H B
<
e 2
<
& w= 4 - = -] =
* Block title: Cyclic interrupt 50ms Tﬁ
Commment o a2
Comment E
2
¥  Network 1: Speed control metor conveyor with FID_Compact =
Comment =
B
DB 2 =]
"FID_Compact_ i
Motor_Speed” 3
PID_Compact @ |-
Ll
=
=
L Al Output E
5.0 —|setpaint =
0.0 —Input Qwes “
P Output_PER— "U1" ||
%,IM4 Output_PWM—
B8 Input_PER

=]
m o

m
i

<]

] (o0 Fl v

» | Details view

Overview

4 Portal view

I.‘ Cyclic interr___

‘g Properties
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7.5 MW PID_Compact

L BRI e e 2 s e e A A R R . B YR
) CPU I, #s#il%“PID_Compact’ k%5 .yt ab 251 F B by i it 5 5 1§ Commissioning
KR,

(- Cyclic interrupt 50ms [OB30] — |_~| — PID_Compact — i Commissioning )

744 siemens - G:\Automation\052-300_PID_Control\052-300_PID_Control

Project  Edit  View Insert Online Options Tools Window Help a
Totally Integrated Automation
s . = - = - .

5 (3l soveproject @ X 52 Gy X 02 (¥ G MG E R 5 coonline ¥ cooffine g A A x =[] PORTAL
Devices Eg
o EEEE W 3

ET-X-) B e I E 4 |z
E
] s 8
~ ] 052-300_FID_Centrel = s
B LRI B e e S a
gy Devices & netwarks *PID_Compact_ -
~ [ CPUTS16F [CPU 1516F-3 PN/DP| Motor_Speed” o
D
IIY Device configuration PID_Compact g, g ®
% Online & diagnostics =
+ |5l Program blocks Q= o —{EN =
B Add new block 5.0 —{setpaint —
4 Cyclic interrupt 50ms [0B30] [ ] 0.0 5
4/ Main [0B1] @ 0.0 —|Input E
4 MOTOR_SPEEDCONTROL [FC10] @ 96 =
4 MOTOR_SPEEDMONITORING [... [ WG =
4 MOTOR_AUTO [FB1] [ ] *-B8" — Input_PER |
MOTOR_AUTO_DB [DB1 o
- - 08 [DET] e 9-9 Output o
» g System blocks [ ] 0.0 3
v [ Technology objects v} FALSE 9240 2
. X - % =
I ~dd new object FALSE — PER—E:’\F4 =
~ 1| MD_Compact_Motor_Speed[.. @ 0.0 Dutp’il - —
&& Configuration 0.0 o
'ﬁ Commissioning I} FALSE
» External source files FALSE
= (-
3 ;d PLCtags [ ] R
+ [ PLC data types [ ] %002
» [5 watch and force tables Q3" —GReset State
» [ig online backups FALSE Error
» [55 Traces FALSE Errorgits F—
< [ B <[ L [ (5] [100% |2 Mo reveverms

» | Details view |g Properties ||'Li.'.lnfo ||ﬂ Diagnostics |
4 Portal view £ overiew | cycticineerr... [ ¥ FiD_compac... |5 FiD_Compac.. ¥ Loading completed (errors: 0; wamings...
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— FE“IIIE"(Measurement) i i BoS8R  nT 7R K R b BORATE(E (Setpoint). SZBRAE
(Scaledinput) 11545 & (Output) JF#EAT I .

(_)E:rStart )

..ontrol » CPU1516F [CPU 1516F-3 PN/DP] » Technology objects » PID_Compact_Motor_Speed [DB2] -l X

==

Measurement Tuning mode

bl

Sampling time: | 0.3 5| [kgtart 1 |Pretuning

PID_Compact_Motor_Speed (no data)

0 ° 3@. {,? q .('& “t m(nf @l Q :lLS‘t’_a‘rtgsﬁteimgezﬁEreinue_nt:?fgtl";e_oﬂe:Igue‘i

[ setpoint
W scaledinput
W Output
T
[=]
[«] i [ 2]
L& | e
<gi | Marne Data t... Address Color Scaling group  Min. Y scale | Max. Y scale  Unit Comment
1 am < Setpoint | Real c.. [+ [=] 45 15
2 @ < Scaledinput Real | [l 45 45
3 @ < Output Real | [ o 100
— il Wsop - d
(—> B stop )
=
Measurement Tuning mode
5 ling ime: | 0.3 s [~ | [l Stop |Fre(uning [vl B Start
i I |
CON URBR TQQ S= W 4 o EEF&
PID_Compact_Motor_Speed
0o 7] setpoint z
3003 M =caledinput
200 ﬂ\ W Output
w1 T

[ < ] L

< Name Data t... Address Color  Scaling group Min. ¥ scale
1 @ < Setpoint Real - [=] 4s
2 | Scaledinput Real 45
3 @ Output Real || ]

=

Max. Y scale Unit Comment

45
45
100

AR, ATEERIERBE RN B B . © Siemens AG 2017. fRE AT A AUFI.
SCE_ZH_052-300 PID Control_S7-1500_R1703.docx

42



SCE ¥ K | 83 (TIA Portal) 5t 052-300, kx4 2017/05 | H#4L T, DF FA

7.6 PID_Compact Ti¥E

ToURE 5 DN A5 500 At B AR A R R N O R AR . SR AR G K R R RE AL X I TR] v i B
PID 2. 8T T W E RS #E )m, mlrl B 2R ER PID 24

SKPMEMARE, WS TR ) PID 28, N ESCPR(ER ETHIERE B R R 40 E, XA
TR AL AT A2 I . XA LR R A 5 LR BOE B T 20 . AEE A PID 24
AT ESE AT %0

VAR R LA T BT R 25 A

—  LEJEWE i F“PID_Compact’fs 4.
— ManualEnable = FALSE

— Reset = FALSE

— PID_Compact & T“Fahi ", “REE"8" B3 o

- BUE ME AN S PR A R G B R (2 W52 BrME 457 (process value monitoring) BCED -
- BUEAESEBME Z A ZEE KT 52 bR bR BRZ B 30 %.

— BT AE AN SRR E 2 1R [R] 2B KT 400 {1 50 %.
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—  fE“BE 7 (Tuning mode) HHiE#“ 1% 2 " (Pretuning) /53l (Start) .
(- BEHR - ik - Fset )

052-300_PID_Control » CPU1516F [CPU 1516F-3 PN/DP] » Technology objects » PID_Compact_Motor_Speed [DB2]
=]

03 5[] [Mswp |
COoN ¢RE®R T_Q =

PID_Compact_Motor_Speed
: ] B sepoint -

M scaledinput
M Output
—

700

Setpoint

2]

| FE tp
@ < Scaledinput
@@ < Output

Spemuned. |G

>
(5 7980138 %] [

Enabled -automatic mode
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— PHESEIAETTAG . AR (Tuning status) [X A1 557 24 5l 1 TAF B BEAN B0 A R . 3
JE 2N 210 TAE BRI

052-300_PID_Control » CPU1516F [CPU 1516F-3 PNIDP] » Technology objects » PID_Compact Motor_Speed [DB2]

N gARE ¥Q ] =

PID_Compact_Motor_Speed

I setpoint
M scaledinput
W ourput

Setpoint
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7.7 PID_Compact }&E &

Ao BESE R SR P A — MEE B AIRAOIR » R X MR R IR AT, ok AR O
PID 24T RE . T PID ZHURIESR BB iHE . FEER MK PID 40l % B LI E
fFHE PID ZHCAA B S MEREAGIHIIE . ST 7 IR E SR E 5, AP 15 B e f
[¥1 PID %4,

PID_Compact HzhZil/ & — ML SLPrE TR ERKIRG » K8 E LT AZ LA ETER
M. EEFTFE PID S8 E ST %00 .

VAR R AT BT iR 25 A

—  LEJEWE i F“PID_Compact'fg 4.
— ManualEnable = FALSE

— Reset = FALSE

—  BUEEANSERRE A Y BC B AR -

— PRI R R A T AR BB ARE . b E SRS EA R, SR TAE AL
- B A S DB

— PID_Compact # T T, “Rs" s | i

FEEFRA T BN, FFEE T AT

R BRI PID 28, (R H ST RS E .

FE PAIFR 2 1 1] % A% T2 LI RS 48 € AT 32551 2 T, PID_Compact —ELfi/HILA PID Z40ik1T
il SRIEITURREREGE

FERBUERTFIEA A E I, FBEW T#AT:

i A2 TR SE AR B2 25 P JE R T AR TIURE 5 o A8 DA 25 11 [ B A 2 I 2 A S O RT3 2% 1 22 T
—HEAEAZRIU PID S AT RE TR e . WRANREREAT HIUHE €, PID_Compact (1)
1709 5 BT e B AT A A

U SR S B AR U s R TG AUE A, W2 Bl e/ B KA AR IE B AUE (. X2
T8 L T
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—  7E“BE 7 7 (Tuning mode) HiE# ks %2 "(Fine Tuning) H /53l (Start).
(- BEHR > fEe - et

052-300_PID_Control » CPU1516F [CPU 1516F-3 PN/DP] » Technology objects » PID_Compact Motor Speed [DB2]

PID_Compact_Motor_Speed
= [0 setpoint
M scaledinput
W output

il

T
350

Setpoint

&= Name
@ ¥ Setpaint
< < Scaledinput
@ Output

Enabled - automatic mode

- FECHEITIE. %2 IRA(Tuning status) [X H 57 24157 (0 TAF B BRI AR . T
REBERINTER, BARKBERIRE, WEH PID 40 E5cE. PID &l # U2 5
R B E RS, JTFHMER CPU I, BEEH PID 28RH. HH E %
HIAT LK CPU (1) PID SEUmE & H .

(= IE)

ASZIR, ERF ISR H B . © Siemens AG 2017, {8 FT AR 47
SCE_ZH_052-300 PID Control_S7-1500_R1703.docx



SCE #I13% %} | 183 (TIA Portal) il 052-300, fR4s 2017/05 | HiF4b T, DF FA

S s A WEERE T PID 3.

(- )

y Switches to “PID parameters” dialog. Er=EAtE-H| Enabled - sutomatic mode

...PU1516F [CPU 1516F-3 PN/DP] » Technology objects » PID_Compact Motor_Speed [DB2] — X
EE
= |

+ Basic settings
Controller type
Input [ output parameters

PID Parameters

* Process value settings
Frocess value limits
Process value scaling

- Advanced settings
Frocess value monitaring
PYM limits
Output value limits

p Entry for derivative action weighting.

— SR (Go offline) &1 AT H (Save project).

(o ¥ ot [ s
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7.8 TiH A

— BERNT LKA T AR . HIRBESERIT > T B (Project) T HI—“JA+Y4 ..."(Archive
Lo BEERIH ARSI SCAEE, 3 LA“TIA Portal 5 H Hs 46 SO0 (ST 2R RSk ARAZ T H
(— TiH — V384 — TIA Portal Il H 45 1 — 052-300_PID_Controller.... — {#17)

44 Siemens - G:\Automation\052-300_PID_Control\052-300_PID_Control

Delete project... Crrl+E

Froject [Edit View Insert Online Options Tools Window Help Totally Integrated Automation
[ New... s TG & & Goonline ¥ Gooffline & mmE e 0" PORTAL
H (% Open... cel+0

Migrate project...
Close crrlaw |G Functional view arameter view | |5
Save g

Hseve e 2| 7T i i = |3
5 Ctrl+5| s M =
aveas i - Basic semtings 9 9

Controller gype ) FID Parameters

2 — Input / output parameters @
Retrieve...

B Card Reader/USB memory v
T vemory card file »

¥ Process value settings = ezl any
Process value limits

Process value scaling

Q030

w pdvanced settings

=] Print...

&\ Print preview...

Process value monitoring @
P limits

o
Output value limits o
o

Crrl+p

Proportional gain:
Integral action time:
Derivative action time:

Derivative delay coefficient:

6.880501

576811

0.049994

[=]
] " "

J ¥

Overview

I" Cyclic interr... Ilﬁ FID_Compac... I“ PID_Compac...

4 Portal view
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j-b Export module |sbeling strips... PID Parameters il Proporticnal action weighting:
GlAutomationl052-3..1052-300_PID_Control " Derivative action weighting:
G\Automationl__ zu..1032_300_PID_Control 1 [ sampling time of FID algorithm-
GlAutomatio_\032-600_Global_Data_Blocks
GlAutomationl03_1032_300_Analog_Values Tuning rule
Exit

TR TTCTTTOTOgy OO Controller structure:
B Add new object
- n‘g PID_Compact_Motor_Speed [DB2]
& Configuration
U commiszioning
» External source files m 8 il I[>] [<] [
» |Details view

ﬁ Properties |:i..'|nfo ‘ ﬂ Diagnostics

sapeiqr &
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G| W WY OXE
1 CL R B J5 A M AR T B Cyclic interrupt 50ms [OB30].
2 CE R ATE L Cyclic interrupt 50ms [OB30] i

PID_Compact il #% 3 H.i% .
3 ELX} PID_Compact % #i 8 #E47 Tl & .
4 G PR A Th 5E R HLAE AR IR R
5 g 3 5 i LB H B R
6 O 2 R 52 1 LA L 1R
7 R4 52 B 8 K LB U R
PEENLA (KO = 1)
AELCBNR B EBOE ((BL=1)
H2EL (-ALl = 1) RiEoE
HaER (-S0 = 1)
8 KA T H AT 324 (-S2 = 1)
HE N Aok (-S1=1)
“VEIE E G AL RS O (B4 = 1)
2 JaBmiET AL M1 ATARRSE (-Q3 = 1) JRRRREGEIRE
FERAE B TURE (. +1- 50 rpm (TRl
9 A IE AT A v AL B L ((-B7 =1) > -Q3=0 (2 #J&)
10 FHE LT | UF 14441 ((S2=0) > -Q3=0
11 BoE R SENL ((A1=0) > -Q3=0
12 Fhi ((S0=0) > -Q3=0
13 KAHL4 ((KO=0) > -Q3=0
14 AR (-B1=0)—>-Q3=0
15 B > W s KR — -Q3=10
16 e < Wl PR RE — -Q3=10
17 T H R A
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9 BEZMHXEBE

N INERAT AT SR ES], EnT DREIE 2 45 S5 BRI I FBL Bl AT1H6w
B A AORE APP L T g R AR R Sl R, R o R RO SR B R
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