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SENSOR AND AFE FILTER ADC DIGITAL
HETWORK DOMAIN

LEVEL
TRANSLATOR

TOUCH
SCREEN

REFEREMCE

DIGITAL
ISOLATION
TEMP
SENSORS

EXCITATION

] _’I




absorbance, refractive index, conductivity, mass c

In which a chemical reaction with partipication of
raise to the analythcal signal

) ) In which a biochemical process is the source of ana
Bio-chemical Typical examples are microbial potentiometric sens
So, they are called «biosensors»

Voltammetric, potentiometric, bi-metal, chemically
transistor, metaloxide semiconductor, piezo-electr

i Based on radioactive particule absorption, such as
VE ) X-Ray

Catalytic sensor (pelistor) Iun-sensi_tive field effect
‘using a catalyst layer B t
PT100-Temperature
plainumwire

. resistance
. thermometer ,

catalyst Iajer

Where no chemical reaction take place, measurments

are based on

hange,scattering...etc

the analyte gives

lythcal signal.
ors, immunosensors.

sensitized field-effect
ic ...etc

beta, gama,

« The gate 5 then allowed o come n
contact with the sample fo be fested

s [De drain current s measured fo indicate
{he ion concentration

o The most mportant use of this device is
meastrement of pH




SE@NSOrS-measurement principles

Active vs. Passive
Sensors

1) Active sensors: Require an external source of power
(excitation voltage) that provides the majority of the output
power of the signal

2) Passive sensors: The output power is almost entirely
provided by the measured signal without an excitation voltage

+24vdc
4-20mA

- DCSsIOCard -

-

4-20mA

BT S S e Dl
« [ ! N o [& -

External Power




Sensors- communication

Which FieldBus ?

e A-bus * IEEE 1118 (Bitbus)  Partnerbus
« Arcnet e Instabus  ProfiNet
* Arinc 625 % * Profibus-FMS
* 'ASl_ _ « Profibus-PA
- Batibus » IsiBus  Profibus-DP
| " IHS PDV
e |ISP .
. 3-1708 « SERCOS
. J-1850 * SDS
« LAC e Sigma-i
* DIN 66348  (MeRbus) * «LON » Sinec H1
e FAIS * MAP e Sinec L1
e EIB » Master FB » Spabus
» Ethernet * MB90 » Suconet
« Fieldbus Foundation ~MODBUS * WorldFIP
x* *MVB *« ZB10
*FIP « P13/42 .
e P14

* |[EC 61158



Sensors- communication

hird wired (analog) sensors DCS Non-
intelligent 1O

intelligent sensors

INDUSTRIAL ETHERNET

NIE[T
Fleldbus

N |

Wireless Device
Manager

Field
Instruments

PROCESS CONTROL

: [] NETWORK
Usefull link to read
https://polen.itu.edu.tr/bitstream/11527/496/1/3539  .pdf
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Smart Sensors- communication (Hart)

| Digital
™ Signal

=

l__.- -.__l Il_. ..ll .'- )
HART "/
FIELD COMMUMICATIONS PROROCOL | |
1 o L. d
L L

O Digital FSK allows additional information to be carried
on the same pair of wires with the 4-20mA analog signal,
SIMULTANEOUSLY-TRANSPARENTLY

Q 35-40 data items are Standard in every HART
device
1 Device Information
] Basic Calibration Information
) Process Variables
1 Diagnostic Status Alerts

. Analog Hart-enabled 10
’ Signal

En gin;eering
Maintenance =




Smart Sensors- communication (Hart)

* PV: Mass Flow Rate
* SV: Totalizer 1

* TV: Density

* FV: Temperature

¢ Volume Flow

¢ Std. Volume Flow

* Target Flow

* Carrier Flow

* Calculated Density
¢ Totalizer 2

* PV: Percent Travel
* SV: Travel Setpoint
* TV: Temperature

* FV: Supply Pressure
* Status Bytes

RAM Fail

Pressure Sensor Fail
Temperature Sensor Fail
Position Sensor Fail

Read

Flowmeter

= y
2
&

Control Valve

/

Write

* Set Flow Units

* Reset Totalizers

¢ Set Zero & Full Scale Range
* Change K Factor

¢ Change Pipe Diameter

* Set Flow Direction

¢ Set “Low Flow Cutoff”

¢ Make Density Adjustments

¢ Perform Diagnostic Tests

¢ Set Zero & Span

¢ Adjust For Mechanical Wear
* Adjust Valve Sensitivity




Smart Sensors- communication (ProfiBus)

HSelutien for all your Autematien Needs

BOEL) e
wio®
echnolo .

(((((((((

A——

Field Level
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T e

= PROFIBUS is a bi-directional digital communication
network for field devices.

v" Multi-drop network, many devices on one cable

v' communicates not only process values but also diagnostics,
device parameters, calibration and performance data etc.

=~ The data can represent analogue values and/or
discrete (on/off) values.

v" But all data is digitally encoded and transmitted.

= PROFIBUS is extensively specified.
v All PROFIBUS devices are interoperable.
* Multi vendor systems are easily constructed.
* Best of breed devices can be selected.

* Common set of tools for maintenance and engineering.



S@ Iﬁ] S@ IFSE Communication (ProfiBus vs Hard)

PROFIBUS-PA

DCS

n ggg...ii

1 222 |22 |1/0 modules (1-n)

Terminal block (PLC)
/O module

QO Qeoee

Terminal block

Q Q@  Distribution

eeeO O Junction box

waliea

sensor 1 ...

I
I
I
I
Panel I
I
I
I

n

_____________________

. | | PROF|BUSDP

: e

___I- /z/hr;srﬁer___L_-/___
L%‘}“%E" power supply |:::|

__-/____@

Segment Segment
coupler 1 couplern
oo |PROFIBUSPA1
1
e oo | PROFIBUSPA N

sensor 1 ... n

Up to 126 device
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Standardized electronic data sheets are used to per  mit open,

vendor- independent configuration PROFIBUS
Configuration tool

GSD-Files contain the
communication parameters

EDD-files contain the
application parameters
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A library with GSD files of PROFIBUS devices is ava ilable online at www.PROFIBUS.com
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Smart Sensors  communication (ProfiNet )

Is the open Industrial Ethernet standard
from PROFIBUS International (PI)

IS based on Industrial Ethernet

P RO |
INDUSTRIAL ETHERNET utilizes TCP/IP and IT-Standards

N E T

IS Real-Time Ethernet

allows seamless integration of field bus
systems




Smart Sensors Communication (ProfiNet )
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Smart Sensors Communication(ProfiNet )

PROFINETI

PROFINET
proxies

PROFINET
proxies

W
i

PROFINET

@ Cleaning
On On

Start Stopped
Stop Running
Ready

Lifestate

PROFIBUS

B Filling

On

Start
Stop

I

On On On
Stopped I Start Stopped I Start Stopped
Running Stop Running Stop Running

Ready Ready Ready
Lifestate Lifestate Lifestate



What is Profinet ?

= PROFINET is an open Industrial Ethernet standard
developed by the PROFIBUS Organisation.

= PROFINET
v is completely standard Ethernet (IEEE802.3).

v operates at 100Mbit/s over twisted-pair copper or fibre-
optic cables,

v makes use of TCP/IP and other IT standards for non-real-
time communications (i.e. configuration and parameters).

v’ Provides a "real-time" channel for time-critical
communications (i.e. process data)

= PROFINET is NOT PROFIBUS over Ethernetl

= However, PROFINET is well thought out to

incorporate the requirements of modern systems
based on the lessons learned from PROFIBUS.



What is profiNet IO ?

= PROFINET IO provides remote IO using Ethernet
connection and the PROFINET communication

protocol.

= PROFINET IO uses Real-Time and Non Real-Time

communications.

= PROFINET makes use of relevant TCP/IP protocols

for setup, configuration and maintenance functions:

v DHCP - Dynamic Host Configuration Protocol,
v" DNS - Domain Name Service,

v SNMP - Simple Network Management Protocol,
v" ARP - Address Resolution Protocol,

v HTTP - Web page access, and lots morel



PROFIBUS DP uses Z2-core R5485
screened twisted pair wiring.

v 9-pin sub-D or M12 connectors
extensively used.

DP can also use plastic or glass fibre
optic cabling.
v BFOC (ST) connectors widely used

PROFIBUS PA uses "Manchester Bus
Powered” (MBFP) cabling over 2 cores.

v Glanded screw or M12 connection
normally used

PROFINET uses 4-core Ethernet
sreened twisted pair cabling.

v RIJ45 or M12 connectors
universally used.
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Smart Senso 'S Communication (FieldBus )
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buried 1-2 feet below graund

PIPELINE

CYBER SECURITY

FIRE SAFETY SYSTEMS
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Emergency
Responsiveness

CCTV/DVM

Surveillance & Assessment

“PROCESS CONTROL
_--~Sharing Data)

Addressable Fire Panels

Process / Security

- CCTV Images

- Muster Reports
- Critical Alarms

Identity Management

1

- Finance Centers
- Compliance Regs

-HR

INTEGRATED ENTERPRISE-WIDE

SECURITY MANAGEMENT
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What is Platform Virtualization?

e Platform Virtualization is the

separation of the operating system

from the hardware

Virtualization Layer

rvisor
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Virtual Hardware Layer
VMware

Operating System Layer
Microsoft
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Hypervisor Layer
VMware ESXi

Physical
Hardware
Touchpoints

Physical Hardware Layer

Dell (or other)

Physical Hardware Layer
Dell (or ather)

Virtual Model

Physical Model
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Control Systems

Computers and
Logic Systems

Softwire and
Data Acquisition
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Starting initiatives

* Understanding of the process, work closely with design engineer of process vendor

* Understand design intent, including steady-state flows, desired recoveries,
conversions, etc.

e Gain insight on potential process disturbances

* Define key control objectives

* Specify instrumentation placement

* Instrumentation selection

* Decouple interactions as much as possible
e Control valve placement, piping layouts

» Safety considerations, interlocks, sequences, group starts, emergency stops

e Remember: always think about process control from the perspective of Chemical
Engineering fundamentals

e Understand your process, as well as your control objectives

e What needs to be controlled? Which variables effect each other (and how)?
Where does variability hurt you most? Etc.

*Remember there’s a dynamic component

*Think about control early in design phase.



Implementing the Control Strategy

Once the control strategy framework has been laid out, then you get into the
“nuts and bolts” of configuration.

=" Documentation
= Resource chedule
u DEtermining Control |00p models (Multivariable —Supervisory-Feedforward -Fuzzy Logic-Neural

networks, group starts, emergency shutdown....etc)
= Computer and peripherals
= HMI (operator) Displays
= Physical installation
= Cold and process run tests

= Start up
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Position Description

Location

HV1-
2858
FIELD, TS

GSV1-
2858
FIELD, TS

GSV1.1-
2858
FIELD, TS

FDV1-
2858
FIELD, TS

FCV1-
2858

BALL VALVE

DIRECTIONAL CONTROL

VALVE

PLUG-IN CONNECTOR

QUICK RELEASE VALVE NUMATICS

FLOW CONTROL VALVE,

SILENCER

Manufacturer / Type

AlSI 316

NUMATICS
134BA4004044Q61

NUMATICS
MPM-182-11-TC421

SEV50C

NUMATICS

Additional information

R1/2"

1/2",5/2, 1-coil, 1ISO 3

24 VDC, 2,7 W
Wide plug, led, vdr, 24 VDC,
Pg 11

R1/2"

R1/2"



Position Loop name
Nr.

Signaltag - Signal name

number

MACHINE CONTROLS

PRE-DRYER GROUP
2858 WEB CUTTING DEVICE
HS1.1-2858 - PUSH BUTTON, CONTROL, WEB CUT, OFF-CUT

GSV1.14-

2858 - DIRECTIONAL VALVE, WEB CUT TS, ON
GSV2.14-

2858 - DIRECTIONAL VALVE, WEB CUT DS, ON

SIZER
2901 HYDRAULIC UNIT
GS1-2901 - LIMIT SWITCH, PRESS. PUMP 1 SUCT. VALVE, OPEN
GS2-2901 - LIMIT SWITCH, PRESS. PUMP 2 SUCT. VALVE, OPEN
GS3-2901 - LIMIT SWITCH, COOL. PUMP SUCT. VALVE, OPEN

LT1-2901 - OIL LEVEL TRANSMITTER, OIL LEVEL
- OIL TEMPERATURE TRANSMITTER, OIL
TT1-2901 TEMPERATURE

PT1-2901 - PRESSURE TRANSMITTER, OIL SUPPLY PRESSURE

Type of
signal

Bl
BO

BO

BI
BI
BI
Al
Al

Al

Scaling
of analog
signal

0..900 mm =
4..20 mA
0..100°C =
4..20 mA
0...160 bar =
4..20 mA

Status
of binary
signal

1=CUT, 0= NO CONTROL
1=0N, 0=NO CONTROL

1=0N, 0=NO CONTROL

1=0PEN, 0 = NO CONTROL
1=0PEN, 0 = NO CONTROL
1=0PEN, 0 = NO CONTROL



LOGIC DESCRIPTIONS

2. Functional Description

according to functional diagram (@Template_Template MERI/R_reject/ _XE01_ Compax CFX-R)
2.1.Start-Sequence:

» automatic start hydraulic

With the active signal GST at the GCON function block input the group start is set. With the active signal
GSP at the GCON function block input the group stop is set. Only one of these signals can be active at the
same time and GSP has priority over GST.

The group can only stop if GSP is active, which set the GCON output ON inactive, and with an inactive
GCON input signal STOP, which sets the GCON output OFF active.

The hydraulic motor starts in automatic with the active signal ON ("auto start”) at the GCON output, if the
input signal RUN at the GCON function block is active as start condition (e.g. belt after the machine).
If the input signal RUN at the GCON function block is inactive at any time, the GCON output signal ON is

inactive and the GCON output signal OFF is active. In this case the motor stops independent of the
GST/GSP signal.



LOGIC DIAGRAMS
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GUS Operator Station; Alarm Management
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GUS Operator Station; Trend Displays

l Gruups of trends and mdw:dual faceplate trends can
- be viewed together
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