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Process control runs on PID.
The world runs on PID.

,wwice 1957, more than 7800 spacecrafts
have been launched, among which more than
99% used PID as the main control strategy.”

Xie, Y. C., Huang, H., Hu, Y., & Zhang, G. Q. (2016). Applications of advanced control methods in
spacecrafts: progress, challenges, and future prospects. Frontiers of Information Technology &
Electronic Engineering, 17(9), 841-861.



@ ,;aood 1s good enough.“*

*Olaf Abel (BASF), keynote at the NAMUR-Hauptsitzung November 2025
focusingon pragmatism and cost during economic crisis mode.



The worst thing about PID control is its name*
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Control is all about time.
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The basic PID control loop
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PID Control in Process Automation
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Block diagram

Process schematic
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FUHCTION OF INPUT TERMIMALS PIDO1 A FUNCTION OF QUTPUT TERMINALS
%B 8 O O XA Object name  |MName AuteSpl  Selpoint in AUTO moda
Object description  |Descrplion WSPF|  Working satpoint
Enabla control Enable Dev Dewviation
b Tracking &  |TrackA OutP|  Output signal of the controller
F I] I] Tracking B |TrackB Ball Control moca BAL
u C 10 O C Tracking & |TrackC Man| Contral moda MAN
Diract or reverse control action  (RevAct ManFd| Control mode Man Forced
Dervation lype | Denw Autal  Contral moga ALUTO
Input for hot init |Hathnit Ell Control moga E1
Feed Forward  [FeedFwd EZ| Cantral moga E2
fdeasured value MW E3| Conirol moda E3
Input for stalus of analog input for MV |AIESr BalOut| Control moda Bal, Ban or Auto
Change rate in auto maode Speedi OulEglLL] Output signal limited
Change rate in manual mode  |Speed4d COutEgHL]  Qutput signal limited
Enable order MAMN by operator  |ManEnbd SpEgll| Selpoint at lower limit
Enable order AUTO by operatar  |AutaEnbl SpEgHL| Selpoint at upper limit
Enable arder E1 by operatar E1Enbl MV LT L2 Blaasured value falls below limil L2
Enable arder E2 by operator  |[E2Enbl MY LT L1| Bteasured value falls below limit L1
- - Enable order E3 by operator  |E3Enbl MY _GT _Hi| Moasured value excesads limit H1
En ) nun n9 External referenca 1 ExtRell MY GT _H2| Moasured value excesads limit H2
9 External referenca 2 |ExiRef2 Dav LT L| Deviation falls below alamm limit
. - External referenca 3 |ExiRel3 Dev GT H| Dewation axceeds alarm limit
S-s‘ oh Rate of reference E1 Speed? OLimEr|  Output limit arror
Rate of reference E2  [Speed3 Melnt| Mo interleck
Pulse input for contral mode E1 SagEA Err| Parameter arror
Pulse input for contral made E2 SagE2 ExtParDut| Contral data for Supervisory control
Pulse input for contral made E3 SagE3
Y Ordering of contral mode BAL (LOC)  |Lacal
p g Crrdaring of control mode BAL  (Balln
P‘D Pulse input for control mode MAN  [Saghian
Pulse input for control mode AUTO  |SagAula
Balance referance BalRet
SP Black hmit alarms for MV and Deav  |AICEIK
:}Ll Ordering MAN with clamping  [Clamgp
P — Clamp reference  |ClampRal
-—_-n =TS ...,\ Enable autput limit parameters  |[EOLim
E- et e, i, External autput lower limit  |ECQLL
- l External output upper limit  |ECQHL
Intartock  (IB1
Intarlock  (IB2
Relerence lor intarlock 1B4 IB1Ral
Relerence for imarlock IB2 IB2Ral
Extemal Contral ExtCirl
Actuator Position  |ActPos
Ack. Alarm from logic  |AlarmAck
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Standardisation efiforts: Faceplate m ISA101
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Efforts to standardise the PID algorithm
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NAMUR Standard PID-controller (2018, 2026)
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Standardisation efforts: ISA 5.9 technical Is\
report (2022)
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PID REFERENCE IMPLEMENTATION

E. Sundstrom, M. Bauer, J. L. Guzman, T Higglund, K Soltesz
arXiv:2604.15918

RESEARCH ARTICLE - ARXIV:2684.15918

A Practical Guide
to PID Controller
Implementation

12 classical control l_. W. A comprehensive reference



https://arxiv.org/search/eess?searchtype=author&query=Sundstr%C3%B6m,+E
https://arxiv.org/search/eess?searchtype=author&query=Bauer,+M
https://arxiv.org/search/eess?searchtype=author&query=Guzm%C3%A1n,+J+L
https://arxiv.org/search/eess?searchtype=author&query=H%C3%A4gglund,+T
https://arxiv.org/search/eess?searchtype=author&query=Soltesz,+K

1 function w=contrel{r,y,uff ,uman,utrack,mode)

an

L

Listing 3 Combined form PID controller.

% 1 Rate limits
usmin=max{umin,xus+Dtedumin)
usmax=min{umax ,xus+ltkdumax)

% 2 Derivative approximaticn
dr=(r-xr) /Dt
dy=(y-xy) /D1

% 3 Tracking mode
if mode==TRACK
ru=utrack
end
% 4 Mamual mode
if mode==MAN
u=uman
% 5 Integral switch
elgeif ki==0
% 6 PID without I

u=ul+kp*(r-y}+kd# (cedr-dy)+ufs

elsa
¥ 7 PID with I
% Signal increment
Dr=r-xr
= :r' o :,'_ ':-I
Ddr=dr-xzdr
Ddy=dy-xdy

% Comtrol increment
Dup=xp#* (b*Dr-Dy)
Dui=kisDr={r-y}
Dud=kd# (c*Ddr-Ddy)
Duff=uff-xufi

% Mominal control signal

u=xu+Dup+Dui+Dud+Duff

% Integrator anti-windup
ns=max{min{u,uwsmax) ,usmin)
v=u-0t/Te*{u-us)

end

% B Saturate
x=1
u=max {min{u,usmax) ,usmin}

% 9 State update
xuE=u

nr=r

xdr=dr

XY=y

xdy=dy

xuff=uff

1 oend

mMmode.
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PID mplementation complexities

e Control with and without
mtegral action

e Setpomt handling
(weights)

e Feed-forward control

e Controller output
limitation

e Antr-windup

e External setpomt tracking

e Bumpless mode changes and
parameter changes

e Samplingrate vanations and
jitter

e Process variable and setpomt
filtermg



SOUTH AFRICAN
M COUNCIL FOR AUTOMATION
XV AND CONTROL

Guest lecture

A Practical Guide to PID Controller
Implementation

4 September 2026
lpm CET
SACAC Charr: Tob1 Louw (Stellenbosch University)



* PID 1s everywhere

* PID 1s complex.

* Every vendoruses their own naming.

* Some features are not correctly
implemented (e.g. anti-widup, feedforward)

* It°s confusmgto the operators.

* It°’s confusmgto the automation engmeers.

* [et‘s standardise it.
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