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- . Software Architecture of the HMPID’ s control
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The Control System
Design

1. Definition of the Requirements List
2. Description of the process as afinite state machin
3. GRAFCET modeling

4. Coding of grafcet into Instruction List\
5. Check of the parametersread by PLCs

6. Coding of the Man-Machine Interfaces
Into SCADA PV SS environment.
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S The Transitions Di
//$\E e | ransitions lagram

1. Definition of the Requirements List

2. Description of the process as a
finite state machine
Commands

3. GRAFCET modeling

Start

4. Coding of grafcet into Instruction List Stop

5. Check of the parametersread by PLCs Fill

6. Coding of the Man-Machine Interfaces Run
into SCADA PV SS environment. ' Radiator Purge

Header Purge

RP
Radiator Purge
Header Purge
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The Circulation System Grafcet
an Yy

1. Definition of the Requirements List N\ Ormal

2. Description of the process as afinite

state machine ACTION

3. GRAFCET modeling

4. Coding of grafcet into Instruction List [001 - Pu=1 11 E2=1 E30 |

5. Check of the parameters read by PLCs

6. Coding of the Man-Machine Interfaces @]2

into SCADA PV SS environment. 5
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Process

1. Definition of the Requirements List

I nput Word
2. Description of the process as afinite

state machine
3. GRAFCET modeling

4. Coding of grafcet into Instruction List "Pt4" 14788

"Pt4 reading [MA]" 8.55
5. Check of the parametersread by Pt Pressugre[ [ml])ar].. 40.75—"]
PLCs "Column Height [mm]" 115.84

6. Coding of the Man-Machine Interfaces "Tank Volume [L]" 8.18 \

into SCADA PVSS environment.
"Pt6" 14148

"Pt6 reading [mA]" 12.18
"Pt6 Pressure [mbar]" 23.43

"Pto" 13438
"Pt9 reading [mA]" 11.76
"Pt9 Pressure [mbar]" 972.07

Operating states also tested: starting/stopping the system, filling
the header, filling the radiator, purging the system and
simulation of alarm conditions.
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The Test Bench schematics @

PLC Siemens

Digital Output Modu

utron Power Supply:
0-8V, 20 A

PLC Digital |-
Output

Sensing Board

PLC Siemens
ADC Module

Dummy Load

PLC ADC

Design specifications and test ... LEB 2001 Enzo Carrone et a



Sensing Board

Vsensing

Rsens ADC Siemens U= 2.5V
a-'vr\‘,-'lu -

0.06

§ 4.7k | &
R3

Vsi+ Sensing Board

Vsrs
oo

ADC input

ADC input

< 820 . Ugy= (VintVo)/2 » 3.9V
=z

R

%320 | Network Reduction Ratio:
- Vsl- A= R4/(R3+R4)= 0,325

ADC input

ADC input
F o
Vsr‘_

§ 4.7k

Rsens
AAMN,

& R2 RA & 2 R4 0O
T V. _Vin+g B T-I-Vsensing G -
eR1tR2 R3+tR4g eR3+tR4 g

R4 _ R3+R4
Parsn g e ™ Vo o Vo) Single GASSIPLEX faullt
detection (23 mA)

Design specifications and test ... LEB 2001 Enzo Carrone et a




Low Voltage Models

CALIBRATE

CONFIGURE CONFIGURE

1. Definition of the Requirements List

2. Description of the process as a
finite state machine

3. GRAFCET modeling

4. Coding of grafcet into Instruction List

CALIBRATE

STATES

OFF
5. Check of the parameters read by PLCs Alarm gghlnl:)irgaﬂ':;?mn

. S Condition STBY Standby
6. Coding of the Man-Machine Interfaces ON Ready

into SCADA PV SS environment. ALARM
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: Process
1. Definition of the Requirements List (VA T)

| nput Word

2. Description of the process as afinite
state machine

_ Vsensi ng/ RSensi ng
3. GRAFCET modeling

4. Coding of grafcet into Instruction List

\

5. Check of the parametersread E:w ggg x sensing +:DDg”
bv PLCs sensing —

y PIW 292 “V load + ADC”

6. Coding of the Man-Machine Interfaces PIW 294 “V load — ADC’;
into SCADA PV SS environment.

"l load +* 3.737275 | ,
"l load -* -4.101968

"V load +*“ 2.802372 | 4
"V load -* -2.802372

"V sensing + input ADC* - 25.67129}/
"V sensing - input ADC* -41.7824

\
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Trend diagrams

4 LY Channel Monitroing Panel: [NoMame)
Eile Panel 2

=] n|E|6]

LVCH Operation Panel FAULT POWER Enabled  Action
Dp Name: | System1-hmpidFEE1_1

Description |

Fositve Channel Megative Channel
Voltage [EEEE] v voltage EEEE] v
Current  [EZE[K] mA Current [EEZEE mA

®loleleleln] S i P

L ]

T T T
lz:01-00 2:01:00 1Z2:11:00 12:Z1:00

LEB 2001 Enzo Carrone et al



\\ SCADA

% Supervisory Control And Data Acquisition

1.Definition of the Requirements List M an M aChI ne I nterf aces

2. De-scrl ption of the processas a finite state PHYSCAL PARAMETERS LVPOWERSUPPLY| LIQUID CIRCULATION | HY POWER SUPPLY
machine
MODULE 1 MODULE 4

3. GRAFCET modeli ng [ | | WIENER Power Supply

4. Coding of grafcet into Instruction List I EEEEEE!!!!EEE

5. Check of the parametersread by PLC

6. Coding of the Man-M achine
Interfaces into SCADA PVSS
environment.
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“),  CONCLUSIONS

The methodology adopted hereby is effective and time saving:

€ The Requirements List lets us fulfill the system designer’s desires

€ GRAFCET lets non-specialists also understand the way the
controls work (making debugging easier than ever)

€ GRAFCET lets aso programming the SCADA.

€ The method aims to fix common bases for the whole DCS design.

Olntegrating the control of Liquid and Low Voltage System into a
coherent, detector-oriented man-machine interface (following the JCOP
frameworks philosophy)

ODefining asystematic procedure for alarms handling
ODefining a systematic procedure for measuring the critical parameters
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