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Instrumentation

Tank Gauaina System

» Tank Managment & Gauging Systems:

I.Liguid Level Indicators
2. Mechanical Float Gauges
3.Servo Level Gauges
| 4 Hybrid & Hydrostatic Tank Gauging
§  5.Level Switches & Transmitters
L 6.Averaging & Spot Temperature
7.Multi - Function Transmitters
(Level . Pressure, Temperature & Density)
8.Radar Level Gauges
9 Level & Temp Integrated Probe

» Supervisory & Control System:

| Fuels Manager (Software)
? Tank Gauging Interface (RTU)

Suitable for :

¥ LPG/LNG Applications
¥ Castody Transfer Approvals
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PREFACE

From the very beginning of oil industries
coming in to existence in lIran, especially in
refineries, hydraulic pneumatic control systems
were used. As from 30 years ago, for the first
time a switch from hydraulic control system to
electronic took place. While all the devices of
the system were foreign made but their
installation were performed with the help of
[ranian oil industries specialists.

Nowadays, sophisticated super
electronic systems, as detailed in this booklet,
are being used in exploration, drilling, refinning,
oil and gas transfer, as well as, in consumption
and sales of oil. gas and petrochemical products.

Manufacturing support and procurement

( M.s.p.) Kala Naft Company Tehran has been
established in 1982 and later on from 1999 has
started its extensive supporting activities for
local production of goods and equipment.
In this connection M.S.P. Kala Naft Company
Tehran enjoys the collaboration of many of the
potential companies active in automation
systems.

AUTOMATION

Automation is elimination or alteration In a
number of operation and apply them to a system.
In fact, while automatic system perform very
extensive tasks, increase accuracy and quality of
the job as well.

Although using automation systems was first
confronted with Stuborn opposition of blue
collar workers and labour unions at production
sites, but made a great change in precision
industries, so that nowadays the share of each
country in global market depends on its power to
utilize automation techniques enabling them to
be present in production competitions.

Expansion

In large industrial process control system where,
several hundred or thousands of inputs and
outputs are involved, a single rack can not
accommodate all the modules. In such
circumstances PLC500 can be expanded using
"Expansion Racks" and "Expansion Modules".
CPI1602 and EP102 modules make such large
configurations feasible using fast expansion
system of PLCS500 series conforms to the
industry standard EIA RS-485Differential Bus
Transceiver Multipoint interface.

For maximum flexibility internal electronic
circuits are islolated from physical layer of the
bus data highway. This added feature makes 1t
feasible to distribute expansion racks several
hundred meters apart from main rack and from
other expansion racks.

Distribution of expansion racks minimizes
system completely and costs (o a grate extent .as
there is no need to conduct all wires to a
centralized control system.




Redundancy

CPU and Power Supply redundancy can be
achieved by using CPI602R modules installed

in two redundant Main Racks.

Both CPUs execute the Control Program
independently and simultaneously but one them
controls the process. Both CPUs interact and
check each other cyclically. IfThe controlling
CPU fails, the redundant CPU overrides and
continues the process inabump-less manner.
Some very critical inputs and outputs that need
redundancy can also be duplicated and
installed in the Main Racks.

Ordinary input and output modules will be
installed in expansion racks.

Industrial Networks

profibus 1s the most widely used industrial
networking protocol adopted by many
international vendors.

Profibus supports data and massage transfer
between devices ranging from process
monitoring and conirol computers and large
control systems to simple passive mputs and
outputs.

PLC500 series supports profibus industrial
networks as well. Using COM-FMS,COM-
DPM and COM-DPS network modules PLC500
can be configured as FMS master, DP master or
DP slave and share data with other controllers
and devices from other manufacturers
supporting this protocol.
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PLC 500

Thanks to its extensive hardware and software
capabilities together with actually indefinite
remote IO and netwroking options, PLC500 is
best suited for medium to high range
automation tasks.
~ Fail-safe hardware design.
» Two CPU types for medium and high Range
applications with redundancy.
»  High-speed logic.
. High-computing performance.

Structured programming.

Diagnostic capabilities.

Extensive user-Program memory.
- High performance standard modules (32 bits
d:g;tal Inputs and Outputs)
»  Intelligent peripheral modules (Analog
mputr’uutputs Fast Counters,
. Position control modules, communication
modules.
- Expandable through local/remote expansion
racks

PROFIBUS network connection

Heavy-duty switch mode power supply.

''''''

10 expansion

Central rack 10 may be easily expanded through
RS485 high speed serial bus.

CP1600 communication processor is inserted in
central rack and EP100 expansion processor
is located at remote expansion racks.

Main processor automatically scans 10 of
expansion racks cyclically and behaves them,

as they are located in central rack.

Any communication fault i1s reported and thus
process may be stopped. Communication speed
is up to 345 Kbps and it takes just few
milliseconds to scan each node full of 10
interface.

Up to 31 expansions may be connected to a
single bus. And three bus may be implemented
inasingle PLC.

This type of expansion is cost optimized for
distributed 1O applications.




PLC500 series PLC may be networked by
PROFIBUS interfaces. Using this standard
PLC500 can communicate with other PLC's.
PC's, and devices using this standard Both DP,
and FMS master/slave options are available.

+24,VDC._Power Supply

3ph, 380 VAC input, DC power supply is
another supplementary product for PLC
controlled application. Safe and reliable
operation, low output ripple, are the prime
advantages of our supplies. output is protected
against short circuit.

This range of supplies are produced with single
phase 220 VAC input, or three phase380 VAC
input from 2Amp to 20 Amp ratings.

) lnmﬁujl s R 0 8 T b
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PS245 Switch Mode Power Supply

24 VDC/5Amp switch mode power supply is
another supplementary product for PLC
controlled application. Small packaging, safe
and rehable operation, regulated output voltage,
and good efficiency are the prime advantages of
this range of supplies. Power supply output is
electronically protected against overload &
short circuit.

For Higher current demands, it is possible to
connect two or more power supplies outputs
mn parallel. In this case each power supply
automatically regulates its own load share. And
current capacity 1s equal to the sum of current

rating of supplies in use.

Characteristics: . 1 il I B

. Model |PS24T2 |PS24T12 [PS245 | Unit |
| [CumentRaing |2 2 15— TAmp

| Input R |3Ph,380 220 2 |VAC

(Oampe o o |34 +35 19405 (94 ¢4  VDC

' Parallel operation for igher | NO | NO ' YES [

ratings A . = TN Y& B LSARE | |

 Operating Temperature | -5,55 | -5,65 10,55 | Centigrade |

' Dimensions ' Width 190 o JiES0 [ 95 mm

| Height 145 | 200 120 | mm

- [Depth {85 215 [130 [mm |

| Accessories For PLC

Rb4, RB6 Relay Box

Relay box contains four or Six 24VDC relays,
Relay box 1s rail mount & space saving.
Fuse and RC snobber circuit protects each Relay

contact.

Relay operation may be checked visually with
LEDs. There are no relay sockets and therefore
no loose connection. Repair time 1s minimized
due to easy connection. It is ideal for net and fast

wiring of control cabinets.




Isolated Analog Amp

Analog signal i1solation and transmission is done
with these modules. A variety

of inputs are available to suit sensors like RTD,
thermocouple and 4-20 mA/1-5V

Signals.

1 Human Machine Interface (HMI)

Visicon

Process visualization and supervisory tasks are
done with Visicon. It is a library of utilities,
necessary to develope Interface between
Process and Operator. Visicon is specially
designed for PLC500 & MINI PLC, and for
complex lines and machines.

Engineers who are familiar with some special
visualization SW may use DLLS0

or DLL160 for windows 98 to connect to PLCs.

oPO2

OPO2 is a compact HMI for CPUSO. It's
powerful SW enables easy commissioning and
operation. OPO2 is best suited for small process
and machines.

Features:

» 4X 20 Character LCD

» Monitoring & Editing timers, counters, and
other variables.

» Storage capacity for 160 Variables, 160
Messages & 160 Alarms in 10 Groups.

» Password protection on each variable

 User - freindly PC software for Editing
Messages and Alarms.

~ Rs232 Connectionto PLC.

DPO4

DPO4 is a low cost HMI for displaying &
changing PLC variables. It 1s connected to
digital Inputs & Outputs of PLC.

10 Www.icesi.ir




Numerical Display
For Machine Tools

Nd4 is a 7-digit, Numerical Display. It may be
installed on universal machine tools up to three
axes. Together with encoders, it displays
position/dimension. Online precise
measurement of work-piece, production
increase, two cost and reliability are the prime
advantages of ND4.

We have been leading domestic market since
last two decades, yet it has been our commitment
to grant more features, and up to date technology
at the same price. With this product you can get
even more.

PND4 the programmable version has capability
to automatic work-piece machining process,
where an expensive CNC machine is not cost
justified. PND4 has necessary inputs and
outputs to control one axis at a time. It enjoys
user-friendly operation with text and set point
displays, 1000 line of part program memory. 9
tool compensation data, 9 zero point offsets.
and many other features that satisfies expert
operators.

Liner & rotary Encoders

Technical Specifications

hg?;;?aiupply ;?gléiz ;; %ﬁgffgpsrzﬁright Seven Segment LED

No. of axes I{W;E:];EE

| EEE:;:;TFEEE Linear/Rotary, 5-12 V Square. (Iskra Transducers are recommended
Jemaias Backlash, Encoder factor.

Features supported by PND40
Program memory

~ Tool Compensation

Zero point offset

?Jp to 10 program, 100 line eah

9 tools

9 points

Text, set point, tool number, program Number, line Number

Aux. displa
Olii{tputzp : & relay contacts, 1 Analog
" Parameters Acceleration, DAC offset, stop window....

Dimensions 210 x 280 x 150 mm

I
Environmental Condition 0-45'C i
Onti Encoder reference switch inputs
ptions .
Serial port

Fixing Handle



2,

| TANDISAZ 450

TANDISAZ 450 is a CNC controller suitable for
machines up to 4 axes and one spindle including
Mill and Lathe.

It has modular design housed in 19" rack with
integrated PLC, operator panel

and color monitor.

Part program editing may be done via editor
with on line help , teach-in utility menu, or on
the office PC.

Complete alpha-numeric keypad, together with
on line "Persian" help , makes programming an
easy task.

Virtually any shape may be programmed, by
using extensive G-codes, embedded math
functions, parameter programming, subroutine
calls, and many other useful

Features.

Graphic simulator helps verification of the
result.

Commissioning of the controller is easily done,
by programming PLC, adopting extensive
machine parameter, axis data and CNC-PLC
interface data.

Supporting accessories like encoders, scales,
feed and spindle drives are also available to
complete the whole CNC controller package.
Reliable hardware, best after sales services, and
training make our CNC the

best choice in IRAN.

- Www.icesi.ir
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CNC Features:

~ Measuring circuit

.~ Analog output

~ Axes travel limits

- Max Speed

~ Interpolation

.~ Main operating modes

~ Editors

~ Other utilities

- Program storage capacity
~ Tool table

~ Diagnostic system

» PLC Features:

- Program edit & debugging
~ Program memory

~ Scan time

- 10 space

. Other registers

Base System Configuration
. Electronic

5 inputs including spindle, with 5-12 volt input level

+/-10 volt, 13 bit.

/- 99, 999, 999 Micron

24 m/min

Linear between all 4 Axes, Circular, follow up

Setup, Incremental, Jog, Auto, Reference

Part Program Editor, Machine data editor

Program handling Simulator, Teach-in & Measuring utility
250 KB on Flash disk

100 compensation data

Self diagnostic, messaging, online help, service and debugging
windows, Plus 96 user messages

Via intergrated console & editor

7196 Instruction

72 m-sec

256 Free inputs, 256 Free outputs

16 Timers, 16 Counters, 1000 DW, 256 Flags, 1024 Memory

19" Rack with 3 Measuring Circuit , 24 DI, 24 DO 14" Color

- Console monitor,Editing keypad &Operators key

| Frequency Inverter

MCP16B is a high performance digital inverter
with extended software parameters to suit
different applications. In addition to normal
operation via digital/analog ports, it has an
automatic mode that drives the motor according
to the user defined program. Time, count,
direction and parameters may be programmed
to eliminate the need for extra PLC or higher
controller.

Integrated display and keyboard is both for
commissioning and monitoring drive operation.
Versatile and easy operations, reliable
hardware, the best after sales service make this
drive ideal for variable speed applications that
require high quality.




» Rating 1.5- 55 KVA
» Mains Voltage

~ Output frequency
+ Operation modes
Commissioning

Protections

1-100 Hz
Automatic, Jog, remote

200-440 VAC 3 ~ 50-60 Hz

through software parameters
All power switches are protected against:

Over current, 12T, Over Voltage, Under voltage, Heat-sink over temperature

Interface:
Analog Inputs
> Analog Outputs

Digital Inputs variables

There are two 0-5V/0-20mA analog inputs for set point current limit,
and one analog output that may be assigned to cither of drive

There are 9, 24VDC isolated digital inputs for following tasks:
Enable , Start, Stop, Direction, High Acceleration Select , DC Break. Speed select,

¢+ Digital Outputs

Speed over ride, Event & Encoder counter, operation mode select, Reset Drive.

Three relay contacts show following drive status:

Serial Port
RS232, Rs485

| Annunciator Model AW75.41

Design

The annunciator's alarm windows are
constructed as modules with 2.3 or 4 cells per
module, Modules may be mounted side by side
at panel door to make a wide screen of arbitrary
size . In this case the number of rows of alarm
window screen depends on module type and
number of columns to the number of modules
mounted.

Modules are lit by 20 long life LEDs connected
in series and parallel together, that virtually
needs no replacement.

Shallow depth of modules makes them ideal for
any installation, and narrow boarder line
between windows provide wider text area in
each cell.

Each module has an optional logic board that
perform required ANSI standard codes, with
some extra options, In this case there is no need
for extra logic, and alarm window modules
could be cascaded to each other.

14 www.icesiir

Ready/Fault, Run, and a function selectable output

If alarm windows are used without logic board
then, visual, Acknowledge, Horn, Reset, and all
other signals must be made with an external
logic unit, or perhaps a PLC.

Dimensions

No. Of cells| 2 3 4 Unit
Height 115 | 165 215 || mm 1
‘Width 75 75 | 75 e
Depth 50 50 50 mm




MOUNTING ARRANGEMENT

Mounting arrangement

§ o ———— el

Alarm Window Characteristics

Number od cells per module
Window size -
_BDI’dEl‘ line thickness hehve:en wmdnws
Text aperture
Lamp

Supply \ Vﬂltage

5x75mm

Current per cell

2-4

Smm

4+5ﬂﬂnu:n_
2x10 LEDS,

24 VDC,+-35V
30m A at 24 VDC. 70mA at 29 VDC

Logic Module specifications

Fully ANSI/ISA-S18 1-1979 Compatible
Fault inputs
_Pushhuttﬂus
Outputs

Automatic Reset, Manual Reset, Ring Back Ring Back
NC/NO. selectable via dipswitch

Acﬁuwledgﬁ Reset. Lamp Test
Audio, Ringback, Sync-10
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Nepheline Syenite Ore Plant Control system

Process

Nephline syenite ore plant is located in Kalibar
at Tabriz Province. The installed machinery
consists of Jaw crusher, Cone crusher, Hoppers,
Belt, conveyor, Sieves, and Unloading Feeder
section. The line continually receives ore at
intake hopper, after crushing it, leads them to
Cone crusher then to Sieve. A conveyor line
feeds back oversize ore stones to cone crusher,
ore finally reaches unloading section.

Control System

Control system is in charge of regulating Jaw &
Cone crushers loads, adjusting ore level in each
hopper, performing necessary logic during
startup, run, stop, or shut down phase. Control
system enclosures consist of three cabinets for
logic control, a cabinet for motor drives, a
central control desk with alarm annunciations
and operation pushbuttons, and visualization
control desk.

_HW & SW Units | Comment e ,f
PLCS500 PLC consists of main rack with two expansions,
= ‘with 288DI , 256 DO, 8AI, 8AO
Inverters 18, and 15 KW
~ Alarm windows Two windows of 6x9 Annunciator for alarm & Status
Visualization SW. Lab View
WWW.iCesSi.ir



| Lift-dock control system

Process

The Lift-dock system is used to lift ships and
other vessels from sea level For repair purposes.
The platform is 130 meter long, and is designed
to lift vessels up to 38000 KN. The Platform has
also transversal motion to take the vessel in one
of four parking places. 26 winches are used to
lift this platform Vertically.

Control System

The control system is responsible for proper
operation and load sharing between winches.
Control system consists of PLC500 main rack
with three expansion racks, indicator and
control desk, and visualization system.

Control system enclosures consist of three
cabinets for logic control, a central control desk
with bar graph meters and operation
pushbuttons, and visualization control desk.
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~ HW & SW Units | Comment - 5)
PLC500 PLC Consis 5L : b
onsists of main rack with three remote expansions.
PLC has following input and output configuration.
384 DI, 448 DO, 64Al, 4 channel encoder input
Visualization SW. Genie.




< An Imrmdection o Automation -
l___rI B~k ' i — m N = 5.
r Commissioning of Bandar-Abbas to Rafsanjan pump Stations

e
-

A 26" pipe connects Bandar-Abbas to Rafsanjan via four pump stations.
ELECTROMACH of Netherland supplies all instrumentation and control equipment of these stations.

BT e A = e e

Contronic had signed a contract with Electromach to do the commissioning of these lines.

Control System
Control system of all station consists of following items.

HW & SW Units Comment
PLC
Station MIMIC
Station Announciators
Visualization SW. RS View.
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Heat Treatment Furnaces

Process

Fifteen Heat Treatment Furnaces were defined
in this project. the capacity of each 151000 KN
with two/three temperature zones,
twelve/eighteen, gas/oil burners, a blower.
adamper, and a recuperation fan.
Loading/Unloading wagon transfers Steel Slab
into the furnace via automatic door for heating
up/down process with a predefined temperature
curve up to 1300'C. Construction of control
system for 16 furnances was divided into two
phases

Phasel: HI-H6

Phase II:H8, H9, 3xH10,4XH11,& H12

Control System

Two PLCS500's, an AC motor drive, and
temperature transmitters, PID temperature-
controllers are main electronic parts of control
system. One PLC is responsible for Burner
Management with two strategies for different
type of burners, either by PWM activation of
burners. or continuous control of fuel & airtlow.
The other PLC isused to control the wagon, front
door. Blower, Damper, fan and other auxiliary
units. The wagon itself is equipped by and AC
motor-drive unit to enable it for precise
positioning. A 1200X 1000X 2200 mm logic &
control cabinet, an MCC cabinet, 12/18 local
control boxes for burners, and a local panel is
used to house control system for each furnace

HW & SW Units Comment

PLC DI DO Al AO
BMS 64 64 8
Aux. 64 98 0

PID controller 3 zone

AC Drive MPC 16B2, 11 KVA




Conveyors & Body Stock automation system

Line Structure

In this line Four 100 M slat conveyors are used for body repair & finishing
Body and other parts are picked and placed by Automatic Feeding Machines onconveyors
via synchronizers. After final works on body they are lifted by two lifters and transferred to
temporary stock or painting houses. Ten monorail chain conveyors are used to stock body
temporaily in order to dampen production fluctuations of next lines. There are at least seven body
types that may be stocked and therefore should be differentiated and routed into corresponding stock
line through rail-switches. Two delivery chains transfer bodies from stock or lifters to next hall.
These lines are approximately 4 km long with lots of chain switch-rails, hangers, stoppers, arms and
a lot many actuators and sensors.

Control System

Two S5-135 PLC's each with remote IO in expansion racks placed in a total of eight control cabinets and

jobs.

with 25 Local Control Panels handle automation of slat and Stock Conveyor lines. Four Monitoring
Stations with WINCC software package in control room are used for visualization and services tasks
PROFIBUS FMS handles networking between PLC's and monitoring stations.

- HW & SW Units Comment . . |
L HC - - DI | DO | A1 [ A0 | EXP
SLAT 512 | 352 8 8 1
Pre STOCK | 512 | 140 4 3
~ PLC Network PROFIBUS FMS =1
Visualization SW. WINCC
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| Water Filter Control System

Process

This water filter consists of 12 pools. Incoming water to each pool is via channels and control gate. A
motor operated valve discharges clean water from the pool into 6" pipe .Each pool has to be washed
regularly with fresh water while compressed air is fed from bottom via 12" pipe. There are separate
inlets for fresh water and outlets for waste in each pool. The on/standby 200 KW backwash pumps, feed
clean water, and the on/standby 200 KW air compresssors provide air for washing process.

Control System
Automation system is responsible to control incoming/outgoing water, and water level
imdication/adjustment
Main items of control system are:
~ Central Control Cabinet, with PLC500 with remote expansion.
~ Monitoring Cabinet
~ 12 Local control desks for manual operation.
Sever environmental conditions like high humidity and temperature, needed special measures to be
taken during fabrication of control system.

HW & SW Units Comment il

PLC B B ~ [ 3®4D1 [ 196DO [16 AD] | EXP |
Visualization SW. Genie




| Pump Station Control System

Process

Ghazvin station is one of the four pump stations located between Rey to Rasht line.
Station control task consists of:
» Start up and supervision of three 750 KVA on/standby motor-pumps
- Maintaining defined line pressure by controlling valve opening
~ Pig processing
~ Control of auxiliary valves and actuators
This station used to employ conventional relay logic, analog controllers, indicators,
And recorders as a control system. The task in this project was renovation of
the whole control system according to modern standards.

Station Control System

Control system consists of following items

» PLCS500 with three main and expansion racks

+ Station Announciator

» Station MIMIC Panel (Instructed by NIOC)
Visualization System

- HW & SW Units Comment

PLC

| 228 DI |224 DO| 48 AI| 8 AO [2 EXP

MIMIC
Annuunciatqr |
Visualization SW.

Geini
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Cement Factory Control System

Qverview

This unit of Tehran Cement Factory with 2000 ton capacity has five main sections that consist of:

Crusher, Raw mill, Cement mill, Furnace and packing station.

Scope of this project was modernization of old control system by replacing it with S5 PLC and adding

visualization.

This automation project was the first with such a scale and complexity that has ever been won by an
[ranian company in the international bid.

Control Panels

. Control Cabinets containing S5-135 PLC for each section
« Five monitoring Station with COROS LSB visualization SW Package

HI network (Siemens Industrial Ethernet Network) Links PLC's and monitoring and Engineering

Stations
HW & SW Units Comment
| DI I Al AO PID:
PLC Crusher 400 . 336 12 4 | 2
$513U Raw Mill | 848 768 120 T E e
_Furance [ S| - T— -1 16 | i
| Cement Mill cos [ 578 l, 80 12 ‘ 3
| [Peckapimg | 720 | 544 | 10 4 0 5
PLC Network - Industrial Ethernet (HI)
Visualization SW. COROS LSB
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| Electroplating Line Automation

Process

This Electroplating Line has 68 chemical containers. Two lifts with longitudinal and vertical motions
are used to transfer parts between containers. 30 programs that cover many different types of coating
processes including: Zinc, Brass, Siver, Tin, Nickel, Gold and so on work on this line with operator
selection through visualization station.

TANKS ARRANGEMENT

Control System

PLC500 with 128 DI, 96 DO, and 64 Al signal is
the heart of the controller.

And a visualization station is added for ease of
operation.
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