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Are you really satisfied with
your controller Performance & its design environment?

Temperature controller performance:
= Most Dominant factor to determine Product quality!!

= We need a High performance Temp controller which
runs on areliable platform such as PLC.
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wide temperature range, e.g., - 50/to/+150/Deg.C
wide variety of preducts

ItIStnot easy 1o design & Implement contrellerterPIEC?
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Are you really satisfied with
your controller Performance & its design environment?

Whyisitnoteasytorhave a:gpod cor jap Solution'é',_i‘ v
wide temperature range, e.g., - 50/to/+1 ; F

wide variety: off products Single Heat Media
JINISHISIBECAUISE], PIOCESS, DyNamics)s changed ay:
Temperature range (No Controllduring Heat Media Change)
Time p Cp V
+ _m "mm
Products Time Const = UA

(Physicall preperty & volume of the fluid inside the reactor:
change =» Process Dymnamics change.)

\WhyAIS |t.not easy/ to_de5|gn & Implement_ contr
There is no user friendly controller design &
Implementation tool. User Friendly
8t August 2005 Design Environment

Multiple Heat Transfer Media
VS
Single Heat Transfer Media
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%8G | Typical Batch Reactor Configuration

WhyZ: NG iemperauie contrelfdUrne heatng
&2 COOIINCIMEdIEChagEs

It 1S almost Impossible to realize a geod! temperature
controllability for batchi reactor for wide temperature range
dunngrheating & ceeling media chiangel!
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Issues for Multiple Heat transfer Media

OierIssues;
1 Mix orless off multiple heating and coolingimedia
2 Leak offmultiple: media tor sewer (Environmentallissue)
s High probability: of mis-operation cased by many: valves
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Single Heat Transfer Media System

Why?:

Noerheattansierrmediaichangens

reguiied!

Silicon Oil based
Wercan keeprtemperature contieller

Heat Transfer Media

modeiin AUTIO during batch
OieFACVaNIEGESE opEeration continues|y!
1. No Mix or loss;of heating and cooling media:
2. Less LLeak of multiple media to sewer (Environmentall Friendly)
s Low prebahbility of mis-eperation; by simple piping| layout
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PID Controller
S
Model Predictive Controller (PCR)

JGC's solution: FlexThermo:
MPC + Single Heat Transfer Media
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Typical Temperature Control Loop
with PID controllers

RIT:Reactor Internal Temperature
JIT:Jacket Inlet Temperature
JOT:Jacket Outlet Temperature
S.R.:Split Range
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Trend Graph (PID

Overshoot Reactant Feed

Reactor Internal
Temp.[degC]

Control Valve Open/Close

Heat Media

|
|

Cool Medi

Control Valve[%]
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Typical Temperature Control Loop
with MPC

RIT: Reactor Internal Temperature
FlexThermo: JIT: Jacket Inlet Temperature
MPC + Single Heat JOT: Jacket Outlet Temperature

Transfer Media S.R.: Split Range
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Trend Graph (MPC

Good Disturbance
No Overshoot Compensation

Reactor Internal
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Control Valve [%]
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Temperature Control for Crystallization

Consumption ratio of hot and cold utility Standard Deviation
PID_hot / PCR_hot = PID
PID_cold / PCR_cold = PCR

Maximum deviation from RIT SP
PID
PCR

8t August 2005

Result of the simulation with
disturbance compensation

ance
compensation

Reactor Internal Temp. [degC]
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JGC Why does MPC shows good controllability?

Wiy PlID shipwsHad contioll a2

IS S CAUSED Y PIOCESS DYNAMICS Changes
Temperature range (No Controllduring Heat Media Change)
Time
Products

(Physical preperty: & volume of the fluid inside' the reactor:
change =» Process Dymamics change.)

WIRE ( nueducediremiSher e ENgineening)rshews
cjogel Coniifollzig)liny
MPC Internal model parameter suchas Time constant,
Process gain can be updated basedion:
Tlemperature range (No Controllduring Heat Media Change)
Time

Products
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Multiple CPU Type Controller (PLC)
S
Single CPU Type Controller

|!_!r__§'ﬂ_!_:: AD4820
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Multiple CPU type Controller (PLC)
Advantage & Disadvantage

CPU2
CPU3 cpu1l

Multi CPU PLC

Advantage of Multi-CPU PLC

- Easy to expand the system capacity by
adding required modules

- We can add required modules only.

G v It takes time to implement the designed controller.

- Absolute Memory address handling

- Different data type between the CPUs

- Different design tools for each CPU

- Asynchronous signals between the CPU

- Not easy to configure integrated system, PID, MPC
& Sequence controller

8" August 2005 - Not easy to debug integrated system 17

Jee Typical Implementation Steps to PLC

- Asynchronous sigt
- Not easy to cop#

CPU2
1/0 Card  CPU3 cpu1

C d
Parameter Tuning
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Single CPU il
-..-—_1

Controller Desir

Batch Reactor

System Test
Connection with
Field Instruments
Commissioning and
8th August 2005 | Parameter Tuning

After MPC Design &
Validation

= Change Process
Model to 1/O Block

Sequence control
MPC
PID

1/O Block
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Note: [EI} Parameter

++| Value




MPC Design by Matlab/Simulink

Controller Design Control engineer can
concentrate on controller design
. . by using Matlab/Simulink design
Simulation environment not only design
and simulation but also for
controller implementation on

Process Model target computer, i.e., AD4820!

- 1/O Block

C Code Generation
RTW, State Flow coder

Simulink + Add on

Cross Compile

Down Load to AD4820
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JGC & A&D’s solution
for Batch Process Control

Solution:
Combination of:
1. Silicone Oil Based Single Heat Transfer Media
2. MPC (PCR introduced from Sherpa Engineering)
3. Reliable A&D’s Controller (ADX)
with User friendly Simulink based Design Environment

Designer can concentrate on Controller design!

Single CPU &

Squence control
PID

- _’:I -
m FlexThermo AD4820
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Batch Reactor




Demonstration System Configuration

PC AD4820-1 ADA4820-2

SCADA PCR & PID Process M odel
(IFIX) controller (Batch Reactor)

1P:172.16.202.10 1P:172.16.202.12 1P:172.16.202.13

o e
_—

Sequence control
PCR control
L oop control

Ethernet HUB
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Any Questions?

Yoshikazu Noguchi
Information Technology Department
Corporation
URL:
Email:
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PCR ?

/ Sherpa Engineering
(Erance)

' PLC DCS PC
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[kg/m3]
[3/kg/ ]
UA [J/sec/mzzé ]
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