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Value
Why use Model Predictive Control

« Some process are slow to react to a change in the
manipulated value.

Past

* The sensor could be distant from the controller Setpaint

Future n+H

A:

Y

« It may take time for a reaction to cause the response

Predicted Output
Process Variable

* Model Predictive controllers contain a model of the v
process which allow the system to predict the Meripusted :
impact of the output on the process. e

* The delay in reaction is modelled within the controller

* The actual output is tracked against the predicted
output to monitor the impact of the change
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Avalilable Models

Applications for model types

15t Order Models
* Thermal Applications
* Heat Exchanges
e Dryers
« Tank Applications
* Level
*  Pressure

* Fluid Applications

* Incompressible fluid in pipe
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Integrative 15t Order Model

Chemical Applications

34 Order Model
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Controller Blocks
Typical Blocks

1st Order

Equation
KR A -
u —p - fig-s —p ¥m
1+ 7hf -5
Block
PCR SF1
ENAELE — EN h EXO —
BOOL —— INIT ¥ —— REAL
REAL —— PV IMY —— REAL
REAL — 5P ERR (—— DINT
REAL — RCPY
PARAR PCR_IMP —— IMP
PRRA_PCR_TUNE —— TUNE
PARAR PCR_LIM —— LIM
BOOL —— MAN
REAL — YMAN
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Integrative 15t Order

Equation
n —- M o DM
5 (1 +TM 5)
Block
PCR IF1
ENABLE —— EN - ENC
BOOL —— INIT T
REAL — PV IMV
REAL — SP ERER
REAL — RCPY
PARA_PCR_IMP —— IMP
PRRR PCR_TUNE —— TUNE
PARR PCR LIM —LIM
TIME — DECOME
BOOL —— MAN
REAL —| YMAN

REAL

REAL

DINT

31 Order

Equation
N E e RUNEERSERLR . A-az) | Ym | o, YO
1-a 21 1- 527! | ST
Block
PCR_DC3
ENABLE —— EN ENO —
BOOL —— INIT ¥ —— RERL
REAL — DV IMV —— REAL
REAL — &P SPiCSTR —— REAL
RELL — RCPY ERR —— DINT
REAL ——FF
PARA_PCR_IMP_DC3 —— IMP
PARA PCR_TUNE —— TUNE
PARA PCR LIM — LIM
BOOL —— MAN
REAL — TMAN




Parameters

What can be controlled

Model Parameters Tune Parameters Output Parameters
KM: Gain TS: Sampling Time YMAX: Maximum Value
TM: Time Constant H: Coincidence Point YMIN: Minimum Value
DM: Pure Time Delay TRBF: Closed Loop Response YRATE: Maximum Rate

34 Order Only
TM2: Time Constant 2
TM3: Time Constant 3
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Options

Additional Functionality

PV Zone Control
For Non-linear process
« TRBF (95% closed loop
response time) can be
changed dynamically

* Within zone TRBF is
changed linearly

TRBF

TRBF_HI

| |
| |
| |
| |
TREF_LO | |
I

-Zone 0 Zone §=5P-PV
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SP Ramp & Docking

« Controls the change of set
point

« Supports a table of recipes
for Time, Value and Docking
horizon

Rate Limiter

« Limits the first derivative of a
signal passing through it.

« Used to sync between
master and slave controller
rates
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Feed Forward COmpensaﬂOn (Enhance Controllers Only)

Managing Process Disturbance

* Applications

* Any where a known process (steam flow in a

ENMELE

INIT

EV

5P

boiler) will have a measurable impact of the F—
operation of the process. EABLE —| BNO —
INIT ——INIT T
¥ALIOD —vALID ™y —
DIET_DVY ——FV EDR }——o
« The Feed Forward block computes a DIST_DMP —— DNP
compensation value to be applied to the THE | CTRR_ I
1 . TUNE —— CTRL TUNE
controller in order to correct for the disturbance .
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IMP

TUNE

LIM

FOR_EFL

INIT

BV

END —
i i |

IMY —

=1 &0 _CS8TH ——

RCEY SPLR_FL ——

T

[ME

TUHE

LIM
SLLY_CMP
SFLR_VAL
SPLE_IMP
SFLR_TUNE
L

TMAN

ER3 —
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Spllt Range Compensation (Enhance Controllers Only)

ECR_EF1_HOT

Managing Dual Outputs S R,

« Applications S
FFl —|FF ERR [
* Heating / Cooling valves to a heat exchanger runs mor — | mome
LIM HOT — | LIM
*  (Another application would be good) rhos — suava
IMEP_COLOD — SFLE_IME TCE_SEL
TUNE_E‘,:::: ] :I:TL\]R_TUNE —:):_Im }:):11 :Yl
S e SP_CSTRL ¥l —— ¥F1
« Split Range Compensation n—
H - BHRELE ) B i e 75;_CSTR2 SF_CETR — -
« Balances the output from the individual controllers S - _—l e
(Hot & Cold) to balance the output O s csm
. . Fr: —FF E:RP. —
* Real output is returned to the controllers via the RCPY e con —{ae
TUNE_cCoLh —— TONE
parameter LIH:C';'LD | LIM
— SELF_CME
TRUE — | SFLE_VAL
I g
Y[“IAN_C::EE —:'1:1:)1
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Case Study: Dryer

Food & Beverage

| Sheah lemp. = 77°0
| ! H20shaah = S0%
Ramlﬂ air
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Residence bme for the lwver comeeyor = 1 8 min.

[}F.

Ouitside air Tamparahre=12°C Hurmidite= 45 %

Huge Savings / year
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Case Study: Temperature Management
Repsol, Spain: Chemical

r==i

lrrﬁ [P

Secordary loap
|eoadnp water]

PID conrrol

" e—e—@ L e PCR wntml
] TN d r :

TIA: Froduc mmpemstas © fa mecdor s

TS Rk ikl 2o v peratung | afer 1 eal echanoer)
TE Frnl sschanga: inisl psbe:] bgermbes

TG Fest sacherger sl waler properius (o bas)
TH  Heal sachorper oufel waker tempecaim |secoodony
L]

TH Camiirg weler bpersius

LifelsOn | Schneider
Confidential Property of Schneider Electric | Page 10 g Electric



Lifels ®n | Schneider
9 Electric



