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ne ZzZ|2Ho M2 xgst SCE EflolL] mF|X|

SIMATIC ZHEE

- SIMATIC ET 200SP Open Controller CPU 1515SP PC F & HMI RT SW
Z82 H35: 6ES7677-2FA41-4AB1

- SIMATIC ET 200SP Distributed Controller CPU 1512SP F-1 PN Safety
ZF2 H3: 6ES7512-1SK00-4AB2

- SIMATIC CPU 1516F PN/DP Safety
ZF2 H3: 6ES7516-3FN00-4AB2

- SIMATIC S7 CPU 1516-3 PN/DP
ZF2 H%: 6ES7516-3AN00-4AB3

- SIMATIC CPU 1512C PN(AZE¢9|o{ &2} & PM 1507
ZF2 H3%: 6ES7512-1CK00-4AB1

- SIMATIC CPU 1512C PN(XZESQfo] %), PM 1507 % CP 1542-5 (PROFIBUS)
ZF2 HS: 6ES7512-1CK00-4AB2

- SIMATIC CPU 1512C PN(AZ E¢fo{ &)
ZF2 H3%: 6ES7512-1CK00-4AB6

- SIMATIC CPU 1512C PN(AZ E9]o{ &3 3 CP 1542-5 (PROFIBUS)
ZF2 HS: 6ES7512-1CK00-4AB7

2L SIMATIC STEP 7 2AXZE9|o]

- SIMATIC STEP 7 Professional V14 SP1 - B2 gZlo|dlA
FE2 H3E: 6ES7822-1AA04-4YA5
- SIMATIC STEP 7 Professional V14 SP1 - Z 2|4l glo|MA (%|CH 21 6FH)

FE H3: 6ES7822-1BA04-4YA5

- SIMATIC STEP 7 Professional V14 SP1 - &a3|0|= 2lo|MA (2| QI 69H)
FE H3E: 6ES7822-1AA04-4YES

- SIMATIC STEP 7 Professional V14 SP1 - &4 Zto|dlA (z|CH @l 20H)
FE H35: 6ES7822-1AC04-4YA5

¢l ERfolH mi7|X|= R Al £&% 2E IiF[X|2 OiN7 Elths "o Rt Al. A EAE SCE
mj7|X|0fl CHst 7R = siemens.com/sce/tpOfl A H|& & L|Ct.

25 1%
AHAol XAE SCE 25 w0 Ciet &2 oig XHe| SCE 2 ME = Z2l5tA|7] gLt

siemens.com/sce/contact
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ME B HE
£t X33 22 MO TIA(Totally Integrated Automation)E 2|3t SCE W& HE|EE2 suE Ald 4
R&D 7|8 uw& =X 9| "SCE(Siemens Automation Cooperates with Education) T2 1S 2|3l OFH =

.|
S|
HAYULICE Siemens AG= Z2HO| |82 ESSIA| UESLICtH

[Ec=]

= TAE AHA HE/ALEE =7 2]5ts EE2T AFEEO{0F SLICL M2t s el oM
M8 SHe=Z TN Es YRS EAGI0 usdSoA M3g = ASHLL & EME S5 1] o
NS W AE HoMe Bgs Y Sz HiZ, SA & 82 /7t ks Ut

02X QI AL0|= Siemens AG EFEtXIO] ™ S9o|7F ZQBHL|CL Roland Scheuerer

roland.scheuerer@siemens.com.
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SIMATIC S7-15002 ¢{8t PID ZHE &

1 =2 37
- 4L
0| ME{oIM= TIA Portal T2 £ S35 SIMATIC S7-150001A AZEL|0{ PID
ZHEEHE M85t Yol CHsh HiRIEZ&LICE.
0| ZE0{|= SIMATIC S7-150001AM PID ZHEEBE 5&, 94, 74 U x|™ests wHo|
AMEE|o] Ql&LICh B TIA PortalolAl PID ZHEE2E 5535101 AFX Z2a0f Ast7|
et EAHEO| Lot JU&sLict
XN3ztol 7|=El SIMATIC S7 AMof HxIE A8 £ U&LICt
st4sH LIS ECNZ
o

2 XNF| =A

SIMATIC S7 CPU1516F-3 PN/DPOIAM RE{ "IEC EtO|H & FI2E{"0IM
grict. o] MEjoiMHE o|& £01 SCE_EN_032-500_Analog_Values_R1508.zap13 Z
ZZMEE 0|8E £ U&LCH
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3 ZIREt SlESo] & AxEQo]

1 QAX YA AHOIM: SHEQO H 2F A|AHO| HReL|CHAMe §E= TIA X8Ol 4
X| DVD Readme/LiesmichE ZrZX3HA| Q).

2 TIA ZEO| AZEQ|0] SIMATIC STEP 7 Professional — V132 E

3 SIMATIC S7-1500/S7-1200/S7-300 A|O{ ArX|, Of: CPU 1516F-3 PN/DP — H|O{ H ™ V1.6

O|&, 22| =2t 16DI/16DO % 2AI/1AO %t

O CXE Y=a ofg2l oY A S82 dES WEoM Jd8oF L(Ch.

4  QAXLIAY AHOMI MO FA 2 oA AHZA

; . < 2 SIMATIC STEP 7
1 AX|L|joj2 AHO|M Professional(TIA E &),
V13 O|At

4 olcy oz
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3 SIMATIC S7 Ao ZHX|
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4 O|E

41 T4 FZ(Closed loop) A0 EfA T

HH I Hols W4 HUUS ECIZ JHUS stod W40l k2 HAHOR MM U KX

2 A L|C}H.

ZzMAE He §YUSE EOZ 40| &1, Hes Z2MA KA JFS 27| m
DENME "M FZKof Fx)oM O|F0iXlE =X =& B0 EX&LICH

Mofst iRt sHe W4 E 4MoR SHHM 22 RO A MHE T OE Hig
HIZELICH Ol2f3t HIZ Zoll It MofstmAt sHe W4Th ALK ABEl 4ol Zhof XA

Zz¥o| Euch.
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A
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1. M|of CH4 Bd=~(Controlled variable) x

HA X xMofel MXM "SE(Taget)'Z, Mojo F&ES &AL dHEHH RXIze
Lhah AJARIO| AL diot 27} of7|of SHEELICH E% A|RolA] Ao CHAF &

22 ol AIHAMel "MA Zk(actual value)"Ol2t EFLICEH

|= 84 B4~ (Feedback variable) r

Fl

2.

Moi FxojM= Rl &=
Mo CHe H#H==of HI2IEH &

2o &Y ™ol of7[oi st
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4ol Hees R Qe YAHSE Ho{ oy Heo SEE OIXIE HEZEAM, Hoi Y H-E
M AHEgol M SdoiLbA BrELICH 1™ dEEt AMoiel 2, wal HaTIh EXfstY| WEo
Moiel Al REo|2 Hal HeE Teddt Mok HREFLCH Y AAE HE Aoz oF
2Lt get 227 o4l gholM sdoLbA g 7|Ef EE #H7F o47(od S ELICH

£ A™olMel d¥gt2 o] Aol xof CHY #HTt oldMez JHx|T Qlofok st=
ZFo _7'<_

=
2 &% Ao Ofsfiof FLICH B

2ILict. Admizt 1 oM met A4 HEY £ ks dMe
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6. M0 24 (Controlling element)
HMoi 4= m4f FZ FMoiel AEAQ MLt K od ..?._/.\_E 3y Bl AAH]
Yotst=dl, ol #HM MAEZLM & :
AZEMo R Ko CHy Hol 2EXel FEE2 Olkle "?:'EEE-l £3 Ha" YRE HELICH
e AARIS| AR, HEED £ Hers UM ZHE @& TYo| Eulch

HMo{ 471 AMAR @RERE HEEH &3 HeE ZAYsts LA40] HM FZ Koo F

Z|Zo| Euct.

7. A% 0{ 0|E{(Actuator)

AZFOIE = HMH Fx Mofel '&HA 7|golzt & £ U&LICH Moi cHy #HE7F of &S
e JeXlof chet WEE HEEDH £ HEo| HEE Ao 2LAZRE £4I5t0f 0| "ZEf
B4<=(Manipulated variable)"'2 BHEHEfLICt. L A|ARIO] Z, S ZE ZHEEZ{7t 047]0
=it

8. %|F Mo{ 4(Final controlling element)

A& He Yo WMo EM Ao Che & ¢0i| Ch4 MEMeoz g¥2 OIXe Ao Fxo| Y
QAQULICH HY AJARIS] AL, BM, B 2l & ZtC|oolE{e] =& o] of7|of S ELICH.
UM (ZF Hp)o 2H2 UM ZEH (°*"‘01|0| Ef)oll oldi O|F0{X|H, &2 Sl Yt 2=
g OEuct

9. AMo{ cHa A|AE(Controlled system)

Ao CHA AAEIS FMofgh HLEE ZEstT Ue A|AEIOE M, Lk A|AEIO| AR FH
b,

32tol of7|of SiEELIC

10. ®X| AlZH(Dead time)
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4.3 Ao Y AlARIE EMetT| flgt &8 M

Mo e AlAHE, HEER X HMof FZo| SHE EMstY| floi & A=zol Cisl S
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4.4 Xt7| Z=H(Self-regulation)O] El= Ao CHA A|AH.
44.1  A/lZF X9 Q= HE AlAE

Olefgh Mo Y AlAEIE ZHES| P AlARO|2t D EFLCH

xe(t) 4
i
Xao
i o0l 2 #Heo| ZHEIAR R ¥F
—_— "
t
xalt) &
i
Axg
| '
-
to
Mo{ CHe B /R B
X = Kss .y
Kss: Z&F He BHEZ Qe Hlg| A=
- iang
Ay
Mo{ cHa gH/dhal
Ksz: &l e HES & Hla A=
X = Kg o2
e 0l -
2l Yh = Ymax ~ ¥Ymin
Ao < Xh = Xmax -~ Xmin
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AlZF x[21 2I= B2 A2 E

Olz{8h Mlof CHe AIAEIE ZHERS| P-T1 A|lARO[2tD EfLICH

—— TS —

Xa(t) ‘

Xa(OO) /

xa(t) = Kps (1-6TS) + Xeo

Xa (t = ©) = Kps * Xeo

Ts: Alzh &=
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4.4.3  AlZt X/290] 23] BHYEE HF AIAE
o|z48t Mo CHA A|ARIEZ ZHES| P-T2 A|lAREO|2tD B LICH.

Xa(t) |

Xg (e2)-

Y

-

‘—Tu ——-:

Tu: X924 AlZH Tg: 24 Alzh

AZH 8 TS1 X TS28 4= F P-T1 AlAH

AlAEO] ddFELICt

P-Tn A|AEIQ| Ko 7IsM:

o o

—

— | 04%3] H|oq =

L=
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= <7p & Mo o
T = | ™04

Ao{7} ofeig

Tu/Tg HIE0| B7tE+5 AlABQ| Mo 7t5d2 SotELCh

= o =

ns A4 3 R&AD Z[H0fAQl AEO= MTHO| GIELICE © Siemens AG 2017. All rights reserved.

13
SCE_KO_052-300 _S7-1500_ PID 74E-E2{_R1705.docx



SCE u& #H2|Zd | TIA Portal Module 052-300, Edition 05/2017 | Digital Factory, DF FA

444  AIZF X/910] n3] EtYEIE HIZ AIAE

olz{st ®of chat AIAES ZHEHS| P-Tn AlAgOla}
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Az 852 nat DI HHAcE AHELICH 28 &
Azt 8E2 Tu ¥ Tg2 HdHELUCH
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P-T,
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45 X7 ZHO| E|X| et A|AH]
A

Olefgh Mo Y AlAEIE ZHEFS] |

Xe(t) 4 Xa(t)

Xeo
! t t
to to
of: =< xloq
E0i2E /M LJte |0 S Y39 ARols =27t
e WELE |RF0l W7 M7|H =27t 7 E= dAFLICH E0iE
|| A0|7t B7tetH =T WEA HStELIC

Moi CHe e AlAHE RO A 2ol ZEE W7x|E 74 = AARLUICH 2

SEELCH

otz T Eol= U™ HeolM AR M Htol| CHEF | AlARIS AlZE SEHE

22 rjolo{ao| LIt d&Lct.

ymox

£S5 rCtolo{a®y

to t
£ ] : Z :
l e — b —
xﬂ]())( il

1 A
t

olzf M3 0| AT WMO| xe() BMOR HAEM 2T Zo| Aol HUICH

Xa(t)=K|S,|. xe(t) dt = X‘”O'I EH%I' A|ﬁ|E:'I! x—-!/ﬁl'

Kis: AMoi CHe AlARel ME 7|+

AL

* SAMSON 7|& HME - 1102 ZHEED 2 Aof cHa A|AEIAM L2 O3,
(http://www.samson.de/pdf_en/I102en.pdf)
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o1& Z1EZ7{(Continuous controller)2| /&£ &
170 EE= 2702 =& Hphg 48 U HIEHSEste Old(discrete) ZEED = Hedol
o|-o| A&LIcH F HEEH A= SE0|1 AFolo|E I %[F Ao RAESO0| AL

HEEECH W ZHESt D et HISE MEELch

Stx|gt ol HEERME E 7ix| BHE U&LICH 3§ 7HXlE O 7| ZEU 4 EX|
42 UE AaEE HSAI7H0F st 32 AQ0RI7F "2" S W Fot L|Z7t edlsir T
320l Fst7 48 4 Acts ™ULICh Ol2Eh olfz "z et "2 zZto TEES s5t7|
2ote zof MH(HF s o] Bt EW X2 AF0olE E= =T Mol 249 TH("IIN
Fst) ztol Mg st= Bt F UA&LUICH O[HE 7HM 3ol EFst 0iTs| Of4t
HH FZ HMoi7h Metstx| o2 ER7t BHELICH SX7t o[ttMez XoiEls xSAt AT
4zl & AlCH

0| B0l ofo|E dEfet 20 E=9| Szt &Ei7t R&LICH

w2t olzfEt 8T2E % HEEE{7 ALSEUL O 4
%Eq I|=|_=|_JI\‘ |'0|0‘" X1|01 AE Aé”g%l' —Jl\—%_!'&'l JE|'7=||O-||E X‘”E"Ol 7{9' g;!ﬁ'——ll-_-l' j-E‘lL—l'
ANZE 37HK| MYl

M &L
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46.1 HF ZHEEZ (P ZIEELD)

P HEEHo| XX w4 yE 5% 2F eof HEELCH MatM P HESHE Bt 24 A
A

— =
X|A giol gtSetH =% Hepte YYfcty FEY & JA&LICH

ol Lot U HlBl o3 HEBBE ANt AZo| FS WD 23 p2ofl ols B 3%
X

9F W40l AY Wi 0% p HEBEC 55 50| TR0 Liot laLich T #H4 yol
FES 9% e9f Bzl Exl M4 Kpoll olsf ZRELICH

Hoi HAHE JHSE A RXISHM s 2 gtol bl Zxl ASE Mesor LIC Of
A% gtol Bbeted ZESRIl W8 STt WalZLICH shXIgH Ztol 4T 2W QHAET}
g 9iEo| An HEEe{ol "HE BE ol AHAL

‘\P]

* SAMSON 7|& HE - 1102 ZEES A Hof CHef AIARoIAM L2 O30 HMAE HE:
20004 8 (http://www.samson.de/pdf_en/I102en.pdf)
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otk WEol Hig =X Al+g scle Rez BEY bret +Z7x| BHE zastste 4ol
E7tsgELCH 2fiLkstH olz Qs HEEE{o] of 2LHFE, F mEtg0| of7|E £ U7
[T = 2 E&1 AtAof ols Ao cHe

dEfol WA + A&LICH
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462 T FHEEZ (I HEED)
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A —— - - —
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} { W——
h ty t
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463 Pl ZHEEXH

Pl AEES{7t AM AI8ElE E27t F U&LICH PI ZEEHE stLe P Eoiet

MolZ2 dAE 82, Pl THE

=
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Additional values
Metall/
-84 85 metal 57
— —
Rutsche/Slide : [ > E::zgt/
-B9 externer Stellwert Drehzahl/
‘ - external manipulated value speed
m B2 50 ufmin (rpm)
-B3 Motor aktiv/ g ki
motor active 1 -U1 Stellwert Drehzahl/
-B8 Istwert Drehzahl/ 5.0 Ufmin (rpm) = mamp;:l(a)ted value speed
actual value speed =i : U/min (rpom)
a3 1: 71& Cholo{1®
Schalter der Sortieranlage Automatikbetrieb Handbetrieb / Manual mode
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__ -S51 Start/start -54 Tippbetrieb -M1 riickwarts/
Manual -M1 backwards
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cylinder -M4 extend -P§ eingefahreniretracted
-55 Zylinder -M4 einfahren/
- cylinder -M4 retract

-P4 akliviert/active

__ -Q0 Hauptschalter/Main switch
-P2 Hand/manual -P3 Auto/auto

Q -A1 NOTHALT/Emergency stop

j -S0 Betriebsart/operating mode

a2l 2: Ao mid
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| 0.2 BOOL -S0 T MEH =5 (0)/ &t& (1) =5 =0
s =
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4 MOTOR_SPEEDCONTROL [FC10]
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@ MOTOR_AUTO_DB [DB1]
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50ms"2 HZEELICH 210{& FBDE ST FI|M QAEHE A|Zt2ZE "50000 ps"E

X|HELICt "Add new and open" X3 #AE MEHEL|CE 'OK'E Z2IELICH

(- :.05 - Name: Cyclic interrupt 50ms - Language: FBD - Cyclic time (ms): 50000 -
¥ Add new and open - OK)

Add new block X

Name:
Cyclic interrupt 50ms|

& Program cycle Language: FED [+
’ & Startup — :
> Number: D K=
OB & Time delayinterrupt u e T
Organizmtion & Cyclic interrupt (O manual
block & Hardware interrupt @ Automatic

& Time error interrupt

& Diagnostic error interrupt
& Pull or plug of modules Description:
& Rack or station failure

Cyclic time (us): | 50000

d

A" Cyclic interrupt® OB allows you to start

Function block | & Programming error programs at periodic intervals,
& 10 access error independ ! ly af?:l;ca A endcu:iom
The intervals can efined in this dialog or
| & Time of day in the properties of the OB.
& MCnterpolator
C ‘ & MCServo
. ‘ & Synchronous Cycle
Function & status
——— & Update
& Profile
e
Data block |
More
> | Additional information
[w] Add new and gpen | (oK | | cancel
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- Ol E5o0| Y HZILICE Network 10 ZHEE =stn Zojct £7| 7|52 0lS5H
1

'PID_Compact' Bl Z2{X| QEMEE HESQ3 122 0|SAlZLICH

(- Technology — PID Control -~ Compact PID - PID_Compact)

TA Siemens - G:\Automation\052-300_PID_Control\052-300_PID_Control
Project Edit View Insert Online Options Tools Window Help

Uf hEl sveproject 3 X I 5 X W *: 3 MG R § Goonline ¥ coofiine B A x ||

D Progra blo e p 0 0B30
Devices Options
& QO E2 ez =AERV =20 B | by WY H
ock nterfos > [ Favorites 5
421330;:15;2:1';0' = o [ | @] [ [ [ 44 > | Basic instructions 3
& ooV ErcwoE ; - > | Extended instructions
¥ Block title: Cyclic interrupt 50ms —
~ [[8 CPU1516F [CPU 1516F-3 PN/DP] Comrient v | Technology ]
Y Device configuration B Name Description Version | 5t
% Online & diagnostics v Network 1: Speed control motor conveyor with PID_Compact » [] Counting and measurement V22 §
~ gl Program blocks a STRmEnt ~ [] PID Control S
& Add new block i E ~ ["] Compact PID V5.0
4 Cyclic interrupt 50ms (0B30] 4 PID_Compact Universal PID controller with integrated tuning V2.2 |5,
4 Main [0B1] N 4 FID_35tep PID controller with integrated tuning for valves V2.2 E'
4 MOTOR_SPEEDCONTROL [FC10] o 4 PID_Temp PID controller for temperature vio |&
4 MOTOR_SPEEDMONITORING [FC11] » [] PID Basic functions via
4 MOTOR_AUTO [FB1] L » [] Motion Control E
@ MOTOR AUTO_DB [DB1] » [] Time-based 10 viz |z
» [ Technology objects 3
» @} External source files B
» [@ PLCtags g
» [ PLC data types =
» [53 Watch and force tables
» [ online backups
» [Z Traces
&g Program info
(3. Device proxydata
4 PLCalarms
& Textlists
» [l Local modules <] L1 >
» [3# Common data B R i ] [3] [100% [~
> | Details view |'dl Properties  |*}Info 4| % Diagnostics > | Optional packages

v’ Project saved under G:\Automation|052

4 Portal view

-~ QIAEA HloJE 220l Cf3t 0|82 XIHE T OKE Bs 0l8 ML
(» PID_Compact_Motor_Speed - OK)

Call options b

i Data block
' Name I Pl D_Eompa ct_Motor_S pee& [7\
BB Number |2 (<]
Single :
instance Ofﬁanual
@ Automatic
The called function block saves its data in its own instance
data block.
More...
[ l: OK ] [ Cancel
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> & SAEE ZEEf E5o| RE HEELICE ot2iet Zo| ol 22 A (&= 15.0),
A 2t (22Y Ef3 "-B8"), X 4 (2E2Y B2 "-U1") X HEEHE HIF YT
fI8t "Reset" 121 (ZEY Ei1 "-Q3") 2 AZHSIL, "Reset" &S 2HSELICH J2{H,

HESo| i3t 74 nta3 [WE o 4+ Yaloh

(> & - 150 - "B8" » "U1" 5 -Q3 - -9 _ |G

...-3 PN/IDP] » Program blocks » Cyclic interrupt 50ms [OB30] - 12l X

|8 @[] @G B’ o

L e, |

& >=1 4 =o = -]

¥ Block title: Cyclic interrupt 50ms

[>]

Comment

B Network 1: Speed control motor conveyor with PID_Compact

mment

9%DB2
"PID_Compact_
Motor_Speed”

PID_Compact lﬁ@

Opens the configuration window.

[

..—EN
s s Output
5.0 — Setpoint
0.0 —iene QW64
. Output_PER
Output_PWM — ...
Input_PER S thaint -
9%Q0.2 State
"-Q3" =0 Reset Error = -
FALSE = . t ErrorBits
- ENO —

E

< il [>] [100% [~ —9——

> HEER FAHE 2 £ T = "Parameter view"2 "Function view" 2702| 87} X2 E/L|C}.
0 +

2 "Function view"E& At&3HZI&LICH

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

\ﬁ Functional view Parameter view I_
o g @ @ #, [Functional naviga[¥] [<no textiilter > | B =
v All parameters [ [ Name in functional view Name in DB ... | Startvalue project Minimum value |Maximum value Comment
w Configuration parameters Physical quantity PhysicalQuantity @ Speed Selection of physical quantity.
¥ 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.__|
» Process value settings Invert control logic _finvertControl @& FaLsE Enables inversion of control logic|
» Advanced settings Activate Mode after CPU restart RunModeByStartup ° TRUE Activates the operating mode s...|
» Commissioning parameters Set Mode to Mode & rutomatic mode 0 4 Selection of operating mode.
Other parameters Mode Q: Selection of operating mode.
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- "Basic settings"0llA "Controller type" 2! "Input/output parameters"2 0|53t04 ofziQt Z 0|

e ddgo

(—» Basic settings — Controller type — Input/output parameters)

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

|ﬁ Functional view H i Parameter view
°F Wl =
- Ep o . __
Controller type (/] asic settings
Input / output parameters & o
¥ Process value settings (/) QULLORer:ype
Process value limits (/)
Process value scaling (/) [ Speed m mmin r:)
~ Advanced settings < [ Invert control logic
Process value monitorin, -
S V s @ [V Activate Mode after CPU restart
PV limits (/]
Output value limits (V) Set Mode to: | Automatic mode m
PID Parameters 0
Input / output parameters
‘ .
o Setpoint:
JEZER]
Input: Output:
{Input_PER (analog) [} t : [ Output_PER (analog) [
; e — : -—
352 ) I -] ]

- "Process value settings"tlM Q| +/- 50 rpm2 2 AFAUZEZ $&35t1 "Process value

limits"& +/- 45 rpm 2 A&stL|Ct.

(» Process value settings — Process value limits - Process value scaling)

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

‘a Functional view Parameter view
°F il i =
¥ Basic settings A~
: g @ Process value limits D
Controller type Q
Input/ output parameters & =
M ocerr o zcrino B timin
Process value limits 9 A
Process value scaling Q
i e ° Process value igh limi
Process value monitering &
PVWM limits (V]
Output value limits (/]
PID Parameters 0
Process value low limit:
e
t
Process value scaling
N
Ll Input_PER: L
i [Enabled | i
1imin
5 A
Scaled high process value:
|50.0 1imin |
Scaled low process value:
[500 imin]
>
Input_PER
-27648.0 | [27648.0 |
Low High
— |
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- "Advanced settings"0lAM= Z2AMA 7t 2ELIE{ZI0| 7t55tX|EH 047|M= O] &S CHEX|
OF74IA|_|E|._

LS AAH

(» Advanced settings — Process value monitoring)

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

Iﬁ Functional view Parameter view

°F i i

A
—a

¥ Basic settings L
Controller type Process value monitoring
Input/ output parameters

v Process value settings 1hrmin
Process value limits A

Process value scaling
¥ Advanced settings
PVM limits

Output value limits

Warning high limit: | 3.402822€ + 1/min |

Warning low limit: | -3.402822E- 1/min

PID Parameters

AA3IIIBIIBO

T

- "Advanced settings"2| "PWM(Pulse Width Modulation)"& 7|2 ZteZ IrHz 74 SLiCh
O| Ztoll cHet £340| o] ZEMEOAME ERSHX| 27| WELLICH

(-~ IZ dY > PWM)

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

&a Functional view

°F Wl o
¥ Basic settings

Controller type

Input/ output parameters
¥ Process value settings

|

PWM limits

Process value limits
Process value scaling
¥ Advanced settings

Minimum OFF time:

Process value monitoring

Output value limits

AIIIIIOA00

PID Parameters

- "Advanced settings"0lA{ "Output value limits"€ 0.0 %0IM 100.0 %= HO|gL|ct.

(» Advance settings — Output value limits)

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

Ia Functional view Parameter view
o7 i i =
¥ Basic settings @ e
Controller type ) Output value limits
Input / output parameters &
¥ Process value settings (/] Output value limits o
Process value limits (/] A
Process value scaling (/) .
v Advanced settings (] Output value high limit: [100.0 %
Process value monitoring &
PVWM limits (/]
o
PID Parameters Q
Output value low limit: F0.0 %
4 —’
L t
v
Reaction to error
Set output to: ‘ Substitute output value while error is pending [+]
Substitute output value:
ng A2 3 R&D 7|ZHO|M2 AHE0= HMTHO| QlEL|CE © Siemens AG 2017. All rights reserved. 38

SCE_KO_052-300 _S7-1500_ PID 74E-E2{_R1705.docx



SCE u& #H2|Zd | TIA Portal Module 052-300, Edition 05/2017 | Digital Factory, DF FA

- "Advance settings"0lAME "PID Parameter"of| CiEt =5 MHET
PIZ2 HT D BYE 22/5t0 714 &8 Y9omH HM pID ZHE

o=
s 3o 222 AlR™ A F9

ool EHotAU&LICH

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

|ﬁ Functional view ” :ii| Parameter view
oo
T il i =
w Basic settings
Controller type
Input / output parameters

PID Parameters

¥ Process value settings (<) EoshiemantsLexty
Process value limits 577

Proportional gain: | 1.0 |

Integral action time: | 20.0 s ]

Derivative action time: [0.0 s ]

Process value scaling

v Advanced settings
Process value monitoring
PV limits

== Derivative delay coefficient: ‘0.2 ]
Output value limits ——

A3V 0

PID Parameters Proportional action weighting: [ 1.0 ‘
Derivative action weighting: Wl

‘ Sampling time of PID algorithm: | 1.0 s ]

f Tuning rule
Controller structure: | PID [+
L —
Pl
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Xt
(=]

X

3 7t

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

Project Edit View Insert Online Options Tools Window Help

CF (R saveproject & ¥ = 5 X Dy : L) [0 & & Goonline ¥ Goofiline  Ho [ I8 3¢

Totally Integrated Automation
¢ POR

TAL

Project tree o 4

Devices

Compile

EHQ O

B Q[0 26 B

e

ag!

I o §

~ | ] 052-300_PID_Centrol
B Add new device
s Devices & networks
~ [[J CPU1516F [CPU 1516F-3 PN/DP]
JIY Device configuration
%} Online & diagnostics
X rn& Program blocks
B Add new block
4 Cyclic interrupt 50ms [OB30]
4 Main [OB1]
4 MOTOR_SPEEDCONTROL [FC10]
4 MOTOR_SPEEDMONITORING [FC1...
48 MOTOR_AUTO [FB1]
@ MOTOR_AUTO_DB [DB1]
» | System blocks
~ [3 Technology objects
¥ Add new object o
v a*;i PID_Compact_Motor_Speed [DB2]
&a Configuration
!ﬁ Commissioning

=0l = H-]
¥ Block title: Cyclic interrupt 50ms

Com

Speed control motor conveyor with PID_Compact

¥ Network 1:

ment

%DB2
"PID_Compact_
Motor_Speed®

PID_Compact

EN
Setpoint
Input

&f ‘
l

Output

5

QW64
Output_PER|— "U1"
Output_PWM

Input_PER

[+]

suondNysy

Bupsa) (=

sysej kyi}"

sape1qr] & ”

[5>] [100%

<] i B A

[]

| ‘& Properties

> | Details view
4 Portal view £22 Overview II- Cyclic interr_..

- "Info" OF2He| "Compile" Yol E50|

o=
AT

Ad x4
SO ™

oz ZHutao| &

||'f§|nfo y"g-} Diagnostics |

v The project 052-300_PID_Control was s...

K| LFEFEfLICH

|g Properties

| General y" Cross-references ” Compile || Syntax |

I["_i.’.lnfo _x)“ﬂ Diagnostics |

@“IHE l Show all messages

Compiling completed (errors: 0; warnings: 1)

[]

! |Path Description Goto ? Errors |Warnings  Time
° PID_CycleTime (UDT) The data type was successfully updated. Pl 4:25:40 PM E
] ¥ PID_Compact_Motor_Speed (DB2) P ol 0 1 4:25:41 PM
1 Tuning Tuning has not been started yet. P 4:25:41 PM
Q Block was successfully compiled. 4:25:41 PM
Q Main (OB1) Block was successfully compiled. P 4:25:41 PM l
° Cyclic interrupt 50ms (OB30) Block was successfully compiled. Pal 4:25:44 PM
! i Compiling completed (errors: 0; warnings: 1); 4:25:46 PM E‘
<] i 2]
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=
HE CiR2sg 4 aLch - M)

Totally Integrated Automation
PORTAL

74 Siemens - G:\Automation\052-300_PID_Control\052-300_PID_Control
Tools Window Help

R[ﬁ I3 & Goonline i Gooffiine &2 1l S
by

Insert  Online  Options

Project
X D@ &

Cf CH H saveproject & X 25
Project tree m 4
Download to device
Devices
s b ERR0B @20 CERT s & T B

QO

Edit View

T o T Peent

~ | 7] 052-300_PID_Control
¢ Add new device & B A | | | el
ghy Devices & networks ¥ Block title: Cyclic interrupt 50ms
~ [[§ CPU1516F [CPU 1516F-3 PN/DP]
IIY Device configuration C
%/ Online & diagnostics S Network 1: Speed control motor conveyor with PID_Compact
~ |5l Program blocks -
B Add new block —
4 Cyclic interrupt 50ms [OB30]
Mminiond} *PID, ?:?nzpact
4 MOTOR_SPEEDCONTROL [FC10] Motor_Speed”
PID_Compact | gis| ‘
l

L[}

ment

4 MOTOR_SPEEDMONITORING [FC1...
48 MOTOR_AUTO [FB1]
@ MOTOR_AUTO_DB [DB1]
» [ System blocks
v [3 Technology objects

& Add new object "

v 1] PID_Compact_Motor_Speed [DB2] "/J.V\E? Output_PAM— --
B8 Input_PER c ‘_

[+]

[>] [100% By ——

||‘i.‘,lnfo ynﬁ Diagnostics |

saueiqr & "

g EN i Output
5.0 —|Setpoint
Inpat Output_PER

“QwWe4
U1t

& Configuration

I Commissioning

> lmi Externalsourcefiles (¥ ESLSE =
< il [>] I | il
|_§ Properties

> | Details view
4 Portal view Overview I‘-I- Cyclicinterr...

A\ Action canceled before download.
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7.5 PID_Compact ZL|E{Z

- ZLEHZ 2/2% oto|Z

DUE{>E L a8fu CPUZE ®& AIZHE M 'PID_Compact ZHEEE{E of
=t

or2 MEfRILICt mEtM Ui commissioning OFO|2E ZEI5t0] RS Al

°Tle z2ist0d Zz2ae HAES o 22 U B39l A
S

¥ Loading completed (errors: O; warnings...

> | Details view
4 Portal view 23 Overview I:I- Cyclic interr... Ilﬁ PID_Compac... In PID_Compac...
—
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Project Edit View |Insert Online Options Tools Window Help Totally Integrated Automation
CF [ H saveproject @ ¥ = H X s @: T M B R coonline ¥ Gooffine £ [N B x - [[|” PORTAL
Devices )
e X @ o DBy " s 5
Ci QO o ERER8:a:EH eeEad = &M B 2
c
. o ——— 2
~ 7] 052-300_PID_Control 4~ S
B Add new device a | 22 = el | b | =] 2
Egh Devices & networks *PID_Compact, ’7:
T . : | Motor_Speed” el
~ [ cpuisTer fcpu isiera el ) or_Spee @l
IIY Device configuration [ PID_Compact | g % @
i) @
% Online & diagnostics [ o 3
~ [l Program blocks 03‘ = EN B
B Add new block 15.0 —{setpoint -
4 Cyclic interrupt 50ms [0B30] 6; 0.0 &
4 Main [0B1] [ ] 0.0 —{Input 3?'
4 MOTOR_SPEEDCONTROL [FC10] Q 8386 3
4 MOTOR SPEEDMONITORING .. @ L] w64 L
4 MOTOR_AUTO [FB1] 9 *-88" —| Input_PER LLI|
@ MOTOR_AUTO_DB [DB1] [ ] 00 it =
» [ System blocks o 0 P
~ [ Technology objects [} 9240 5
T 9y obje FALSE “Oowea _|2
I Add new object FALSE Output_PER— "U1" B
v é;\ PID_CompaclfMotor_Speed | 2 9 00 Ou(pu(__ B
&a Configuration 0.0
¥ Commissioning % FALSE
» External source files FALSE
r
» Fe PLC tags [ ] e —
» [ PLC data types o %Q0.2
» |55 Watch and force tables "Q3" ~OReset State
» [} Online backups FALSE Error
» [ Traces FALSE ErrorBits
E¢ Program info [ a ENO—
Al = Bl a i J1[>] [100%
|g Properties "’_;." Info uﬂ Diagnostics I
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e
nx
02
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Setpoint), AKX g (Scaledinput) &

= 1
ZE = (Output)E CHOlo{a ol EAIStD ZLIEHEE = UA&Lch

(~ B-stat )
..ontrol » CPU1516F [CPU 1516F-3 PN/DP] » Technology objects » PID_Compact_Motor_Speed [DB2] - X
= =
Measurement Tuning mode
Sampling time: |03 s : [-y.Emrt ! [Pretuning [~ [{®-start
7 o =) Starts the measurement of the online values.
00%@‘1@@1”¢Q@‘=’:wqt-;u==-==r_
PID_Compact_Motor_Speed (no data)
jg Ejj Setpoint [~]
200 M Scaledinput
10 -1] W Output
.0
400 [
T
[s]
[<] il [2]
1_a | [
) <& Name |Datat.. Address Color | Scaling group | Min. Y scale  Max. Y scale | Unit Comment
1 |4@n < Setpoint  Real lc. [+ [+] 4s 45
2 4@ < Scaledinput Real I Roe(. 45 45
2 @< Output Real I R 0 100
- Wsep B 2YsH HMS HRAY £ Yok
(-~ Wstp )
0 0 D @ Cl DP] ch & 1D DB2

Measurement Tuning mode

Sampling time: (03 s |~ | [M stop | Pretuning [+][2-stan
CERIREER LR IEDEN EIEHE

PID_Compact_Motor_Speed

[>]

4004 [l setpoint

3004 M scaledinput
= _//-\ M Output

<]

40 45 60,
ls)
<] " [2]

<§¢ Name Datat.. Address Color Suﬁns group Min. Y scale Max. Y scale Unit Comment
1 @ % Sewoint Real - [+] 45 45
2 @ < Scaledinput Real 45 45
3 @ <% Output Real = 0 100
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7.6 PID_Compact AIM &

MY B2 £3 2tof BAY HE0 et Z2AHA 82 HEEIM RS XI™ME H&UCH
Moi the Aol x|cf 7|27|e EX| Alzte ECHZ PID mtetO|E7F AN E LT A
T MF REE ™M x/Mo| PID mEtOlE7t FEELICH

A zZtol etEMUs-= Ert HEstA PID nFEl-DI BE ZdY &+ JU&LIch Lo|l=Ert A
&7 0| Sotole &AM 2t -ol=& 828 # U&LICE Ol & ZET
I

=
o = —
"HEE" E= "8 ZE"Q It IR E ¢ I—IEI- PID mzt0/EE= CHA| AlLE[7] e A 20|

- F7|M CIE{-HE OBOA| "PID_Compact" @&i0| =& ELICt
- ManualEnable = FALSE
- Reset = FALSE

- PID_Compact®| & HEE "$& ZE" "HIEYE" £ "A& ZE"YLICH

nx
0
;:l_
=

FAR 2t

rlo
o
z
n

SE BAZE ol UA&LICH "ZEAMA ZF ZUEHE 2HE FX).

- AT A Zkel xftoles ZE2AMA gL Aftnt 58 xt0[9 30% Ola Lt
- Adgra A grel xols MdEatel 50 % oldlLch
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- "Tuning mode"0{| A "Pretuning"S MEHEFLICH

ng
(- 28 B L AN 2™ =™ S >—II)

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

e: 03 s[~| | swp |
OO0N ¢RIRR TQQ P =: 4 I HEF &

W setpoi H
M Scaledinput
W Output

Setpoint
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- AP ROl AFFELICH BERY &Y BHAQE WEE 2E [/ 7t "Tuning status” EEO0]
E AELCE Progress Hbofl #X| 2hed EbA|o FI”Y DHHO| EA|IELICEH

o

PID_Compact_Motor_Speed

[ setpoi r
M Scaledinput
W Output

Setpoint

e AlM 5l R&D 7|20 M| AFRO|= H|THO| QI&LICE © Siemens AG 2017. All rights reserved. 46
SCE_KO_052-300 _S7-1500_ PID 74E-E2{_R1705.docx



SCE W& #H2|Zd | TIA Portal Module 052-300, Edition 05/2017 | Digital Factory, DF FA

7.7 PID_Compact OM &<

OIM =d2 AA groll cha YHSHME AMEHE 2ibs Mdgroict olz{gt wato| TZEqt
=718 EZ && x[Hol &A PID matOlE{7} Ct. O ZAxtof et 2 PID7L
CHAl 7l&to] ElLIch YUEtMo 2 DMl F'Eol ZutE L2 PID HetOlE7E AP REdE Sl
+ OiEtOIE{Ect A-7 HE L gatiof MW A& SEHELICH A Rt Mg

PID &
sstH x/X9o| PID mEt0lE{7H & EEL|CH

i
ol

PID_Compact= AtSXQ
AlM| Zfo| obxdAdoy oF

Lo

2 4A gt colzErCt F ot ddstedn gLich OIM 72
rEh F¥E BraLCh PID DEtOIEE CHAl AIMEZ] oA 240l

r\l

CIS @FAEE HtEA| &Z6H{oF ghL|Ct
- 7|8 QE{HE OBOAM "PID_Compact" 0| =&E/LIC.
- ManualEnable = FALSE

Reset = FALSE

YU AN 2te FEE AL LHoll &L

S XHoM Ao Rx= obEMelL|ct A zhol dHEm 22 wf 23S X[Hof

- PID_Compacte| &8 EEE "8 EE" "HEY" £= "As ZE QU

NS ZEO|M AlEE miE ChE Zol OlM JFEol AdELc
D mztO|EHE 7Hdstn A0t KIS ZEOo|M OIM TS ARELICH

Moi F=7t ot dEf7t =1 DIM R'EE <t 2FAIE0l FE W7X| PID_Compact=
Z|ES| PID metOIE{E ALEda Mo{E +JErLict. TeiorRt OlMl FEol AlEELICt

o
45 2oolM AISE mie O8I 2ol OlM Kol AsEL,

EL|H A FJ0| AIZELICH Ao FZ7t obd HEHI ElT
ZE M7 X| PID_Compact= ZAME PID metO|EE ALSSH

3
52
Mo{E eLict. Tehor2t OIM FEol AlEELICH MY 7ol E7t58 dRols

PID_Compact= "Response to error"ol MMEl CHZ SE& gLCh
AlM| gZtol olOl At R'E MAEZtol HF 7t dRoles 24 = 2o £3 42 Sl
APzl E25t7| 18 A7t o|Ro{&ELICt O|2 Q& RQLHFET 7t = U&LICEH
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- "Tuning mode"0llA "Fine tuning"S MEHEfLICE,

(= Tuning mode — Fine tuning — k= Start )

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

CE i&w FRQ T e 4 0= E=

PID_Compact_Motor_Speed
= —Wicpon  hE
M Scaledinput ‘

Setpoint

- M& J|'go| AlzHELICH ?_XH o HHrAet WdlstE ZE 2K/ 7t "Tuning status" EE0]
EAIELICH 27 ARl glol A&l =&o| 2t2%/H PID matOlE7t KY€ Zeluct PID
HEEME A5 ZEER MEtE|MAM FEE D2t0IEHE AFSELICH FEE PID mtEtOlE=
HMPg 7T CPUE MAIRE mE 1oz SXIEUC & HES Z2siM CPUA
ZZMEZ PID WZl0|EE OREEY + J&LIch

5]

(=

oy !

;b:

) Sends the PID parameters from the CPU to the project.
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- P2 22sim 740 PID TEtOIEE EAIR & YaLch

“
) Switches to *PID parameters” dialog.

[e] i & =]
w Basic settings
Controller type
Input/ output parameters
¥ Process value settings
Process value limits
Process value scaling
w Advanced settings
Process value monitoring
PVM limits.
Output value limits

PID Parameters

) Entry for derivative action weighting. fM:
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7.8 Z=EHME o}zt0o|E

- O|A| 2t2E =2
MEHSH O Z2ME

tO A &ct "Project” M0l A "Archive.." &5 &
ot7to|E st At ot= ECE ME4SID "TIA Portal ZENME
I.

otzto|lE" mel 2z 0|§ MYELICH

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

Project |Edit View Insert Online Options Tools Window Help s
— Totally Integrated Automation
L3 New... sy BN B R F coonline F cooffiine fo A M ¥ H1]" PORTAL
H [ open... Curl+0 -
Migrate project...
Close Culew |ﬂ Functional view || Parameter view ||
ave Ctrlas = =
EIs Curlashifss o =
/' R { -
avess reshi ~ Basic settings (/) a
Delete project... Ctrl+E Controller type () PID Parameters o
e Input / output parameters @ e
Retrieve... : E=
~ Process value sett.mgs (] ] Euablemanualenty 5

| Card ReaderiUSE memory > N Process value limits Q S

T Memory card file » Process value scaling (/) Proportional gain: | 6.880501 a
U ¥ Advanced settings (/] Integral action time: |1.576811 s]

= P Process value monitoring @ Derivative action time: |0.0 s |

&} Print... Ctrl+P PWM limits ) sEe =

& Print preview. Output value limits 9]’ Derivative delay coefficient: :

[ Export module labeling strips... PID Parameters o Proportional action weighting: [0.8 ]
G:\Automation|052-3..1052-300_PID_Control *: Derivative action weighting: | 0.0
G:\Automation|___zu..1032_300_PID_Control 1 | sampling time of PID algorithm: [0.049994 <)
G:lAutomatio...\032-600_Global_Data_Blocks
G:\Automationl03..1032_300_Analog_Values =

Tuning rule
Exit
9§ TCTIIUTUgy UDJeCT Controller structure:
B Add new object
v 1] PID_Compact_Motor_Speed [DB2]
& Configuration
Vit Commissicning o
= o<l [ 2] <] [ ] [>]
» @} External source files i (S | ] |
> |Details view |S Properties H"jilnfo [Iﬁ Diagnostics

4 Portal view 72 overview I' Cyclic interr... Ilﬁ PID_Compac... Iﬂ PID_Compac... v The project 052-300_PID_Control wass...
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8 AIAZ|AE

HE: | ME 2=

1 Z7|% CIE{HE OB Cyclic interrupt 50ms [OB30]0|
MIHoz MY

2 F7|M QIE{-E OB Cyclic interrupt 50ms [OB30]01| A
PID_Compact ZHEED] & L HZA

3 PID_Compact ZAEE7{ F440| =3

4 RF HAIX| gio| H3xez2 Hutd

5 LE HAIX| 0| 83X = CIREL

6 2F HAIX| glo] d3Xez A =3

7 2F HAIXK| glo] 43Xz MF =

8 AHOlM MY 747 (-KO = 1)
AEH =7/ TEw E’SEP (-B1 = 1)
HIA HX| 2= (-A1 = 1)7} EM3IE|X| S
s ZE (-S0 = 1)
FAHE x& ™HX|7l *FSEIX| £F (-S2 =1)
s AR FAHES BA F27| (-S2 = 1)
&2tol=e| MM FE0| #dstE[T (-B4 = 1) ZdH| 0|0
ZE -M1 71 & (-Q3 = 1) AQRIE A MEIZ K|
= +/- 50 rpm HloMel £ -0l T

9 ZiH[olo] Zo| MM &M3E (-B7 = 1) - -Q3 = 0 2% ¥)

10 s HX| FAHESE A ¥27| (-S2=0) > -Q3=0

11 H4 HX| 2ZE& 8438l ((A1=0->-Q3=0

12 T8 2E (-S0 = 0) » -Q3 =

13 AHOIM M3 17| (-KO = 0) - -Q3 =

14 A7 SHEIR] &8 (B1 =0) » -Q3 =

15 £ > Motor_speed_monitoring_error_max - -Q3 =

16 £ < Motor_speed_monitoring_error_min - -Q3 =

17 ZEMET H3XMo R ot7tole FH
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