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Abstract

The Petreco land plant is an existing oil production facility in the Red Sea area region of
Egypt.

The plant receives oil via the existing land oil inlet manifold. Oil is partially stabilized by
preheating with hot oil and gas/oil separation in horizontal separators. Flashed gas is
sent to be treated at the nearby LPG plant. The partially stabilised oil is further heated
and finally de-gassed in a vertical Gas Boot vessel before flowing into large cone-roof
setiling tanks. Oil is removed from the top of the tanks and flows first to the Qil Settling
Tank and then to the Surge Tank prior to be further heated by the fired heater. Oil is
then desalted in three parallet trains of two-stage desalting. The desalted oil is used to
preheat incoming oif, prior to stabilisation, before export by pipeline to the port of Feiran.

The new land oil train is connected in parallel with the existing frains. It comprises
essentially the same type of equipment as the existing trains i.e. three-phase horizontal
separator, preheating by thermal oil, the Gas Boot vessel, a new inlet manifold and a
new Gun Barrel Tank connected with existing tanks via existing manifold.

Additional utilities are added to the project scope comprising of Nitrogen Generation
Package, Instrument Air Drier Package, Instrument Air Compression Package, Biocide
Injection Package, Demulsifier Injection Package, Gorrosion Inhibitor Package and Scale
Inhibitor Package

Xil



Chapter 1: OVERVIEW

Chapter 1 : OVERVIEW

1.1-Introduction

Invensys is a global technology company that works in partnership with a broad
range of industrial and commercial customers to design and supply advanced
technologies that optimize their operational performance and profitability. From oil
refineries and power stations to mining companies and appliance manufacturers, our
market-leading software, systems and controls enable our customers to monitor,
control and automate their products and processes, thereby maximizing safety,
efficiency, reliability and ease of use.

Active in over 180 countries, we employ more than 16,500 people across four
business segments: Software, Industrial Automation, Energy Controls and Appliance.
Invensys is a publicly listed company on the London Stock Exchange (LSE: ISYS.L). It
also has an American Depository Receipt (ADR) programmer which is quoted on the
US over-the-counter market known as “OTCQX International Premier”.

Invensys works with:

23 of the top 25 petroleum companies
48 of the top 50 chemical companies
18 of the top 20 pharmaceutical companies
35 of the top 50 nuclear power plants
All of the top 10 mining companies
- 7 of the top 10 appliance manufacturers
Invensys enables:

20% of the world’s electricity generation

18% of the world’s crude oil refining

37% of the world’s nuclear energy generation

62% of the world’s liquefied natural gas production
23% of the world’s chemical production

Invensys was formed with the January 1999 merger of two major British companies,
Siebe and BTR. Siebe, a relatively unknown, old-line British company, was growing
though acquisition of mid-sized U.S. industrial automation companies. The company
achieved prominence through the bold acquisition of Foxboro, one of the leading
(but financially ailing) U.S. process-control companies. After this, Wonderware (PC
software), Eurotherm (temperature controls and drives) and others were acquired at
a heady price, figuring that they'd be catalysts for consolidated growth.

When results continued to slide, Siebe merged with BTR, an even bigger hodgepodge
of acquisitions (Hawker Siddeley, APV and others). The combination was given a new
name - Invensys. An expensive advertising campaign proclaimed, "The biggest
company you never heard of". But the innovative name could not hide underlying
poor performance.
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After a series of unwise acquisitions, Invensys went into a debilitating, downward
spiral. A new CEO sold off the most profitable two-thirds of companies in the group
because they would fetch better prices. Remaining were just Invensys Process
Systems (Foxboro, Triconix, Wonderware and related companies) plus Controls, Rail
Systems, APV and Eurotherm. The group is now in the hands of yet another CEO who
is putting the business back on track.

With all the financial manipulations and management turmoil, how has the
corporate culture adapted and developed? That is the subject of this commentary.
Prior to the acquisition by Siebe, The Foxboro Company was a very strong solutions
oriented industrial instrumentation and automation company, focused on customer
satisfaction. The culture was strong, the contributions of employees were valued,
and the reputation of always satisfying the customer with high performance
solutions was a source of pride. The company had strong automation technology,
instrumentation, and controls groups, with excellent vertical-market expertise in the
chemicals, refining, power, paper, pharmaceutical, mining and metals, and food
industries.

At Foxboro, the bottom line focus was always to meet customer expectations. The
company has always had the reputation of being able to tackle and solve the most
difficult measurement and control problems. One end user customer has high praise,
"We can go anywhere to get instrumentation and control systems; but if we have a
difficult problem, we always go to Foxboro."

The new Invensys is a prime example of a corporate culture that has survived under
continued adverse conditions. A major share of the credit goes to the people who
have remained with Foxboro, which remains the central core of Invensys. The ethos
of excellence that stemmed from that source has now spread to other companies in
a unified group. The culture of engineering excellence and customer orientation
seems not only to have survived, but is now thriving sufficiently to generate a strong
turnaround.

Whereas previously Invensys had three divisions - Invensys Operations
Management, Invensys Rail and Invensys Controls — our lines of business are now
grouped into four business segments: Software, Industrial Automation, Energy
Controls and Appliance.
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1.2-BMS OVERVIEW:

The Burner Management system monitors the presence or absence of the forced
draft fan running and verifies air flow is being produced, ensures the water level in
the boiler drum is satisfactory, and verifies that there is at least one flame in the
furnace. The absence of any of these four permissives will trip the boiler. Other
boiler trip functions include operator trip, unsuccessful burner shutdown, or a bad
flame check on the only burner in service.

The Burner Management alarm system provides for a “first out” cause of trip
allowing operators to readily identify the reason for an unexpected boiler trip
condition.

The Burner Management System controls the air registers, igniters and fuel oil valves
for each burner, as well as monitoring of the flame signals for each burner in
service. If the flame quality degrades to 60% of maximum signal strength a poor
flame alarm is issued to the alarm system. When a flame quality signal is below 40%
for 4 seconds the burner will trip. The Burner Management System lights off the
initial burner and cuts out burners automatically based on an operator selected
sequence. It determines when burners need to be cutout based on the steam
pressure signal from the ACC (Automatic Combustion Control) system. It also
provides an interface to the ACC system to tell it when there is a state of change that
can affect how the ACC will respond or perform.

1.3- BMS Sequence of operation:

1) Initially, the PLC will check that all the permissives and interlock are in place to
allow start up.

2) Start Purge. The PLC will check that the permissives are at their correct status.
The system will typically wait for the operator to request the heater to start,
although all permissives are met and the heater is ready to purge. Once the
heater start/purge is requested a pre-set timer will commence .Assuming the
timing is not interrupted by Interlock activation, it will continue until complete.
Once finished, it will notify the operator that “Purge Complete” has been
accomplished.

3) Ignite Pilots. Once the purge is completed, the operator will be notified that the
system is ready to start the pilots. The pilot header double block and bleed valves
will energize. Instantaneously, the individual local pilot firing valves will open and
the ignition transformers will be energized. The pilot valves and the ignition
transformers will only be energized for a maximum of 10 seconds. If the pilot
flame is not detected within this time the individual pilot isolation valve will
close.

4) Prove Pilots. Each pilot has its’ own dedicated flame detector, which in most
cases is via a flame rod. Once proven, the individual pilot valve will hold in and
continue to burn, in the event a pilot is not lit.

5) Light Main Burners. Before the main burners are lit, the PLC will continue to
check the permissives to ensure it is safe to light the main burners. The two main
permissives are that there is sufficient flow in the process coils and the pilot
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burners are proven. The system then proceeds to energize the main header vent
and shut-off valves. The first burner will light at the minimum fire rate. A five
second trial for ignition is provided from the time the individual isolation valve is
opened until the detection of the flame. If the flame is not detected, the
individual main burner isolation valve is de-energized.

6) Confirm Main Burner Status. Once this is achieved the system is ready to be
ramped up to operating conditions. This is usually performed manually until the
process variable is close to the operating set point, then the temperature and gas
flow/pressure controllers can then be switched to auto mode.
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1.4- DCS OVERVIEW

DCS (Distributed Control System) is a computerized control system used to control
the production line in the industry.

While a product (Food, medicine, Oil..etc) passing through many stages in the
factory before it reaches its final so the product can be sold out, during those stages
it requires a kind of control in order to adjust the quality of it. However, to adjust the
quality it is required to control many physical quantities such as pressure,
Temperature..etc.

Furthermore, in some dangerous applications such as petrochemical factories and
nuclear reactors the control will much critical, however, losing the control may lead

to an explosion of the plant.

DCS System consists minimum of the following components.

1. Field Control station (FCS): It consists of input/output modules, CPU and
communication bus.

2. Operator station: It is basically human interface machine with monitor, the
operator man can view the process in the plant and check if any alarm is
presents and he can change any setting, print reports..etc.

3. Engineering station: It is used to configure all input & output and drawing and
any things required to be monitored on Operator station monitor.

/

Data bus

CPU

Operator station

Input signals
from field

Yywyy

IO Modules e

Engineering station

Figure 1.1: Basic configuration of a DCS System

A DCS typically uses custom designed processors as controllers and uses both
proprietary interconnections and communications protocol for communication.
Input and output modules form component parts of the DCS. The processor receives
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information from input modules and sends information to output modules. The
input modules receive information from input instruments in the process (or field)
and transmit instructions to the output instruments in the field. Computer buses or
electrical buses connect the processor and modules through multiplexer or
demultiplexers. Buses also connect the distributed controllers with the central
controller and finally to the Human (HMI) or control consoles.

The elements of a DCS may connect directly to physical equipment such as
switches, pumps and valves and to Human Machine Interface (HMI) via SCADA.
Distributed control systems (DCSs) are dedicated systems used to control
manufacturing processes that are continuous or batch-oriented, such as oil refining,
petrochemicals, central station power generation, fertilizers, pharmaceuticals, food
and beverage manufacturing, cement production, steelmaking, and papermaking.

DCSs are connected to sensors and actuators and use setpoint control to control
the flow of material through the plant. The most common example is a
setpoint control loop consisting of a pressure sensor, controller, and control valve.
Pressure or flow measurements are transmitted to the controller, usually through
the aid of a signal conditioning input/output (I/0) device. When the measured
variable reaches a certain point, the controller instructs a valve or actuation device
to open or close until the fluidic flow process reaches the desired setpoint. Large oil
refineries have many thousands of I/0 points and employ very large DCSs. Processes
are not limited to fluidic flow through pipes, however, and can also include things
like paper machines and their associated quality controls, variable speed drives and
motor control centers, cement kilns, mining operations, ore processing facilities, and
many others.

A typical DCS consists of functionally and/or geographically distributed digital
controllers capable of executing from 1 to 256 or more regulatory control loops in
one control box. The input/output devices (I/0) can be integral with the controller or
located remotely via a field network. Today’s controllers have extensive
computational capabilities and, in addition to proportional, integral, and derivative
(PID) control, can generally perform logic and sequential control. Modern DCSs also
support neural networks and fuzzy application.

DCS systems are usually designed with redundant processors to enhance the
reliability of the control system. Most systems come with canned displays and
configuration software which enables the end user to set up the control system
without a lot of low level programming. This allows the user to better focus on the
application rather than the equipment, although a lot of system knowledge and skill
is still required to support the hardware and software as well as the applications.
Many plants have dedicated groups that focus on this task. These groups are in many
cases augmented by vendor support personnel and/or maintenance support
contracts.

DCSs may employ one or more workstations and can be configured at the
workstation or by an off-line personal computer. Local communication is handled by
a control network with transmission over twisted pair, coaxial, or fiber optic cable. A
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server and/or applications processor may be included in the system for extra
computational, data collection, and reporting capability.

1.5- Difference between DCS and PLC

Turn the clock back 10-15 years: The programmable logic controller (PLC) is king
of machine control while the distributed control system (DCS) dominates process
control.

Today, the two technologies share kingdoms as the functional lines between
them continue to blur. We now use each where the other used to rule. However,
PLCs still dominate high-speed machine control, and DCSs prevail in complex
continuous processes.

When PLCs were solely replacements for hard-wired relays, they had only digital
I/0, with no operator interface or communications. Simple operator interfaces
appeared, then evolved into increasingly complex interfaces as PLCs worked with
increasingly complex automation problems. We went from a panel of buttons and
I/O-driven lamps to PLC full-color customized graphic displays that run on SCADA
software over a network.

Today, the decision between PLC and DCS often depends on business issues
rather than technical features.

Advanced o ™
regulatory yd \
_ / |
contrel / DCS ;
TN /
/ \ \ o
.,r-'/ '\\% I| _,.—'/
& T
/ PLC x’j
High-speed S/
machina \ ) e
centrol . o
Digital Analog I/Os

Figure 1.2: DCS VS PLC

An important difference between DCSs and PLCs is how vendors market them.
DCS vendors typically sell a complete, working, integrated, and tested system;
offering full application implementation. They offer many services: training,
installation, field service, and integration with your Information Technology (IT)
systems. A DCS vendor provides a server with a relational database, a LAN with PCs
for office automation, networking support and integration of third-party applications
and systems. The DCS vendor tries to be your "one-stop shop." The PLC is more of a
"do-it-yourself" device, which is sometimes simpler to execute.
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PLCs are fast: They run an input-compute-output cycle in milliseconds. On the
other hand, DCSs offer fractional second (1/2 to 1/10) control cycles. However, some
DCSs provide interrupt/event-triggered logic for high-speed applications.

Most DCSs offer redundant controllers, networks, and 1/0s. Most give you "built-
in" redundancy and diagnostic features, with no need for user-written logic.

1.6- Difference between DCS and SCADA

A primary differentiator between a SCADA system and other types of control

systems such as DCS is the purpose to which the control system will be put.
In general DCS is focused on the automatic control of a process, usually within a
confined area. The DCS is directly connected to the equipment that it controls and is
usually designed on the assumption that instantaneous communication with the
equipment is always possible.

A SCADA system is usually supplied to permit the monitoring and control of a
geographically dispersed system or process. It relies on communication systems that
may transfer data periodically and may also be intermittent. Many SCADA systems
for high-integrity applications include capabilities for validating data transmissions,
verifying and authenticating controls and identifying suspect data.

DCS is process state driven, while SCADA is even driven. DCS does all its tasks in a
sequential manner, and events are not recorded until it is scanned by the station. In
contrast, SCADA is event driven. It does not call scans on a regular basis, but waits
for an event or for a change in value in one component to trigger certain actions.
SCADA is a bit more advantageous in this aspect, as it lightens the load of the host.
Changes are also recorded much earlier, as an event is logged as soon as a value
changes state.

1.7-Applications of DCS and SCADA

DCS is the system of choice for installations that are limited to a small locale, like
a single factory or plant, while SCADA is preferred when the entire system is spread
across a much larger geographic location, examples of which would be oil wells
spread out in a large field.

Part of the reason for this is the fact that DCS needs to be always connected to
the I/0 of the system, while SCADA is expected to perform even when field
communications fail for some time. SCADA does this by keeping a record of all
current values, so that even if the base station is unable to extract new information
from a remote location, it would still be able to present the last recorded values.

DCS and SCADA are monitoring and control mechanisms that are used in industrial
installations to keep track and control of the processes and equipment; to ensure
that everything goes smoothly, and none of the equipment work outside the
specified limits.

The most significant difference between the two is their general design. DCS, or
Data Control System, is process oriented, as it focuses more on the processes in each
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step of the operation. SCADA, or Supervisory Control and Data Acquisition, focuses
more on the acquisition and collation of data for reference of the personnel who are
charged with keeping track of the operation.
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Chapter 2 : Standard Software

2.1-Introduction

This section provides a description of the application logic development software
using TriStation TS1131, capability to enable users to interrogate the sequence of
events, which led to an unsafe process condition or activation of a protection device
and Enhanced diagnostics monitor For troubleshooting and maintenance.

Following Software will be supplied:

Name Version | Supplier | Function

TriStation 1131 (TS1131) 4.9 Triconex | Programming and Configuration
Enhanced diagnostics 2.0 Triconex | For troubleshooting and maintenance
monitor

SOE Retrieval Utility 4.x Triconex | Local SOE Retrieval

Table 2.1: Standard software

2.2-TriStation 1131

TriStation 1131 is a Windows based programmer’s workbench for developing,
testing and documenting process-control applications that execute in the TRICON
controller. Three languages, which comply with the IEC 61131-3 standard, will be
available for programming in TriStation 1131:

§ Function Block Diagram (FBD)
§ Ladder Diagram (LD)
8 Structured Text (ST)

In this project we will be using Functional Block Diagram (FBD).

Using the features of TriStation 1131, one can perform the following tasks:

8 Develop programs and other executable elements such as functions, function
Blocks.
8 Select functions and function blocks from IEC-compliant libraries (which

include process control and fire-and-gas functions) and/or custom libraries.
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Graphically configure the I/0 modules and points for each chassis in the
TRICON system

Configure the TRICON system for use with the integrated Sequence of Events
(SOE) capability

Apply password protection to projects and programs according to user names
and security levels

Debug the program logic by emulating execution

Print sheets of the program logic, hardware configuration, variable lists, and
Main Processor performance data

Download as many as 250 programs to a single TRICON

Display diagnostic information about system performance and fault details

This figure shows a typical project cycle and the main steps for setting up a TriStation
1131 project.

- Install TriStation 1131 software

= Create or open a project
Set Up the Project = 5et project options
= Set TriStation 1131 options

= Configure user access

b

Develop the
Application

Test with the

Emulator

Fix Errors

No

Configure the
Controller

Set Up TrisStation
Communication

Implement on
the Controller

Figure 2.1: Project cycle and the main steps for setting up a TriStation 1131 project
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Figure 2.2: SOE window

Sequence of Events (SOE) Data Retrieval application; This application will be
installed on a PC (Tri station), which will be connected to TCM, as indicated in NMR
602.16: System Architecture Drawing. With the SOE application, one can:

Set parameters for event retrieval
Retrieve events from the TRICON

Analyze event data to help solve process-control problems
Print reports
Export event data to dBase IV files

The time stamping for SOE data will be the actual time stamping by the TRICON

processor.
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Figure 2.3: Steps for Configuring Your Application and SOE Recorder for Event Retrieval

The following table lists the types of SOE blocks that can be defined for each type of
sequence of events recorder

If You're Using This Sequence )
of Events Recorder: Use These Types of SOE Blocks:

Triconex SOE Recorder * First Out

* History

* External
Foxboro I/ A Series DCS * External
Honeywell TDC 3000 DCS * Modified External

Table 2.2: Types of SOE blocks

CAUTION when a Foxboro I/A Series DCS retrieves events via an ACM, only one
block can be configured, and it must be defined as an External Block Type.
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2.3-Tricon Enhanced Diagnostics Monitor

The TRICON incorporates on-line diagnostics, using utility Enhanced Diagnostics
Monitor 2.0, a separate application in the TS1131 package. Probable failure modes
are anticipated and made detectable by specialized circuitry. Fault-monitoring
circuitry in each module helps fulfill this requirement. The circuitry includes but is
not limited to I/0 loop back, loss-of-power sensors, and so on.

'\_\ Mgkl ‘,'

Cannect ia Caabrallsrs

s Twishatan 1131 k=

- Adarst Scar Tins

= Allgcabe More Mamary

Figure 2.4: Steps for Diagnostic Monitoring
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2.4- Foxboro Distributed Control System

2.4.1- introduction

The I/A Series distributed control system from Foxboro, measurably improves plant-
wide operations, performance and asset utilization in today’s modern
manufacturing enterprise.

A key component of the Infusion Enterprise Control system, the 1/A Series system
offers the greatest breadth of capabilities for providing optimal performance for
operators, engineers and maintenance personnel.

The Intelligent Automation (I/A) Series system is an Open Industrial System (OIS)
that integrates and automates manufacturing operations. It is an expandable
distributed system that allows a plant to incrementally tailor the system to its
processing requirements.

The modules that make up the I/A Series system communicate with each other
even though they can be located in a variety of locations. These locations depend
upon the conditions and layout of the particular process Plant.

DCSs allow centralized configuration from the operator or engineering console in
the control room. You can change programming offline, and download without
restarting the system for the change to be effective.

DCSs allow inter-controller communications. You can do data exchange in most DCS
systems ad hoc (no need for predefined data point lists). You access data by tag
name, regardless of hardware or location.

2.4.2- 1/A Series System

The I/A Series system includes a set of application packages that are used to
perform automatic and manual system management functions.

Bl

- The MeshControl Network

= \ S
| ’%I ' L
. ® 7

FoxCom HARY —
—_—

Figure 2.5: I/A series system



Chapter 2: Standard Software

2.4.3- MANAGEMENT FUNCTIONS
v/ AUTOMATIC FUNCTIONS:

Monitor system equipment status.
Monitor network communications.
Generate system alarm messages.

Notify operators at designed workstations.

Vv MANUAL INIATED FUNCTIONS:

View system equipment status.

Set system date and time.

ACK system alarms.

ACK network communications alarms.
Change system equipment status.

Execute station diagnostics tests.

Inhibit station and peripheral system alarms.

2.5- Main Software Packages

Foxview
Foxselect

FoxDraw
System Definition

<< <KKKKK

2.5.1- FOXVIEW HUMAN INTERFACE

ICC Integrated Control Configurator
IACC I/A Series Configuration Component

The term Human Interface refers to the way a workstation is set up to interact with

the user.

There are two Human Interface versions, FoxView and the Display Manager. Here,
you will be introduced to the FoxView Human Interface.
Many I/A Series systems use FoxView as its interface. FoxView allows a user to

utilize numerous applications to:
- Respond to alarms

- Collect and interpret data
- Modify process variables
- Perform on-line trending
- Generate reports



Chapter 2: Standard Software

Menu Bar
Display Area System Bar

Display Bar —p

Status Bar
Figure 2.6: FOXVIEW window

2.5.2- Foxselect
It is an overview of the compounds and blocks in the control database.
Turn ON and OFF compounds and their associated blocks.
Expand a list of the network’s stations and compounds.
View a list of blocks within all connected stations, and sort the list by different
criteria.
Bring detail displays (Block Detail Displays, Compound Detail Displays, or Station
Block Detail Displays) into FoxView.
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Figure 2.7: FOXSELECT window
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2.5.3- Integrated Control Configurator (ICC)
The basic way to access the ICC is to use the Config menu in Foxview program.
It is the manual way for creating compounds and blocks and edit in their
parameters.

FOXEORED: Integraced Contral Comfguratar

CHECKPOINT MaINT BU

Wiew Blocks,ECB= in this Compound
Insert Mew Compound
Edit Compound Parameters
Copy fo Paste Buffer

Save to Diskette
Load From Diskette
Select to Move

END #%&sss Uplead Compound Paranmeters

Oalete

Figure 2.8: ICC window

2.5.4- 1/A Series Configuration Component (IACC)
The I/A Series Configuration Component (IACC) pays for itself many times over from
the productivity and quality gains made possible by using its rich set of intuitive and
extensible engineering tools for project engineering and life-cycle maintenance.
IACC provides a powerful and integrated engineering environment for designing
and maintaining control strategies, composite display objects and configuring the
I/A Series system.

\

Dasplazy
Importing

Importing

Common Configuration
Commit Database

Disk

Figure 2.9: IACC configuration
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IACC includes the Intelligent Design Studio library with over 30 of the most
frequently encountered control strategies.

Having a Common Configuration Database eliminates the need to reenter data in
several different configuration tools. This obviously saves time and reduces the
chance of mistakes. Using a Microsoft windows framework improves ease of use for
both novice and advanced users.

Hardware independent engineering means that the engineer can configure a
system without any I/A Series hardware.

Fie Edt Vew Took ‘Window Heb

Dl 2vle) &) & [mEE
e TP eetner, 2=
IACC ﬂ.,' i tisem (Fox =
A Series” Configurarion Conponcnt - v .;;'.T AR

Project Palette

Navigator

Editor
Window

Figure 2.10: IACC window
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CDB
Excelfile

Parameters adaptati
arameiers agapiation format

Exporting file into text

Tagtypes
creation

Tagfields and data

propagation . : Tag List creation

Parameters Creations propagation

I/ABlock
creation

2.5.5- FoxDraw
FoxDraw is a graphical display editor for creating and maintaining process displays.
What is a display?

a file (.fdf) that is constructed and configured to be viewed via FoxView
represent a plant, a process area, or a detailed portion of a process

is a “live” display

configured to allow operator interaction with the process

CSD Templates.
Creation

Figure 2.11: Data Processing
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Figure 2.12: FOXDRAW window
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There are two stages:

Static: Creating a display without any link to process values.
Dynamic: How to configure the display to be linked to the process

values.
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Figure 2.13: FOXDRAW running in FOXWIEW

2.5.6- system definition
System Definition identifies the I/A Series system components, the system software
required by each component, the system component letter bugs, and other system
characteristics for correctly loading system software and identifying the system
software objects.
System Definition produces a Commit diskette which is required for software
installation and, therefore, must be completed before software installation.

gﬁgﬁ Hardware Configuration Software Save

Definition Components Definition Options Configuration

Definition

Figure 2.14: system definition
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Figure 2.15: Hardware Definition window
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Chapter 3 : Functional Design Specification (FDS)

3.1- INTRODUCTION:

This document defines the application of the Safety Instrumented System (SIS) to be
supplied for the NEW LAND OIL TREATMENT TRAIN project how it will be
implemented based on data supplied from EPC (ENPPI) & project owner (NEW LAND
OIL TREATMENT TRAIN).

3.2-Purpose:

The purpose of this document is to provide a functional definition of the project
requirements and system design. The Functional Design Specification (FDS) serves as
the principal document for mutual understanding and agreement between Enppi
and INVENSYS of all functions to be accomplished by the ESD systems. This
document will provide all the information and references needed to carry out the
detailed system design. It will be the reference for the detailed design and
engineering, configuration and implementation of the software.

3.3- SOFTWARE DESCRIPTION:

It consists of 7 Programs:

3.3.1-AIN_COND

This program contains application of analog conditionning function block to logic.
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Figure 3.1: sheet of AIN_COND program
3.3.2-SDV

This program controls a Single Solenoid operated SDV with Manual Reset, open, Close &
Maintenance override facility via DCS.
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Figure 3.2: Sheet of SDV program

3.3.3-BDV

This program controls a Single Solenoid operated BDV with Manual Reset, Close, open &
Maintenance override facility via DCS.
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Figure 3.3: Sheet of BDV program

3.3.4-PACKING

This Program contains packing and unpacking of DCS signals to decrease its number.
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Figure 3.5: Sheet of UNPACKING program
3.3.5-SOE

This program contains Sequence of Events (SOE) Data Retrieval application
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Figure 3.6: Sheet of SOE program

3.3.6-Diagonestic

This program contains Hardware diagonestic such as alarm when scan time configured less
than scan time required, alarm when key switch not at remote position, main processor
status and alarm when there is any point disabled in the logic.
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Figure 3.7: Sheet of DIAGONESTIC program
2.7-logic
This program contains the remaining logic diagram
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Figure 3.8: Sheet of LOGIC program

3. 4-TYPICALS:

This section describes Typical used in project which known as function blocks in

tristation software & presenting the standard or repetitive logic algorithms needed
in SIS logic.

3.4.1-Al: Analogue Input:
This typical Process the analogue input and provides:

Low Low, Low, High, High High trip alarms

Maintenance Override for all alarms

Operational Override Interlock facility for High High & Low Low Alarm.
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Figure 3.9: SINGLE_AIN_COND FB
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Figure 3.10: SINGLE_AIN_COND FB cont’d

Function Description:

Note: Only two High alarm levels and two Low alarm levels are considered, these are
annotated H & HHand L & LL. These are considered interchangeable with HH & HHH
& LL & LLL alarms.

The Analogue signal (INPUT) is read as a raw count in the range 819 to 4095 (4 to
20mA). The transmitter maximum range (MAX_LIMIT) and minimum range
(MIN_LIMIT), along with standard library function AIN, allows it to be scaled to the
appropriate Engineering Units to generate trips and alarms. The analogue output
value in Engineering Units (OUTPUT) is repeated to DCS & HMI.

When the transmitter is in either short / open circuit, the corresponding Fault set
points for short / open circuit given in raw count (SC & OC) shall be triggered,
generating a common Logic 0 fault (TRNS_FAULT) to both HMI and SER. Default
settings are SC = 20mA (4095) and OC = 4mA (819). When the transmitter is in fault
(SC or OC) alarms (TRANS_FAULT) will be masked Logic 1, but trip alarms (H_ALARM
& L_ALARM) will all be active Logic 0. Slow failing analogue transmitters may give
fleeting alarms to the HMI and SER. Note: If a transmitter is Out of Range (<4mA or
>20mA) but not in fault (OC or SC) then only active alarm conditions shall be
reported (low alarms and high alarms respectively).

The transmitter scaled Engineering Units shall be compared against its alarm set
points (L_SP, H_SP) also in Engineering Units. If the set points are met, the
corresponding trip Logic 0 alarms (H_ALARM & L_ALARM). The trip alarms are linked
as required to the First Up and LOGIC DIAGRAM. The repeat Logic O alarms are
configured for both HMI and SER.

For the alarms to be reset to normal with both executive and repeat alarms
(H_ALARM & L_ALARM) to Logic 1.

The Maintenance Override Signal (MOS) is normally Logic 0, Logic 1 to request
override action. This signal is only active (valid) when the Maintenance Override
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Enable Signal MOS_EN (normally Logic 0) has previously been set (Logic 1) and the
Operational Override is not active (Logic 0).

When both MOS_H & MOS_L are active Logic 1, the Maintenance Override Status
(MOS_HMI) is held at Logic 1 and the alarm outputs (H_ALARM & L_ALARM) are held
at Logic 1.

3.4.2- SDV:

This typical controls a Single Solenoid operated SDV with Manual Reset, open, Close
& Maintenance override facility via DCS.
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Figure 3.11: SDV FB

Function Description:

The SDV will be open if the condition of close and open are 1, the SDV will be closed
if the conditions of only closed becomes zero (THE TRIP CONDITIONS AT CLOSE PIN),
but during maintenance the operator can open and close the SDV manually via DCS.
The LOGIC DIAGRAM Output status (Close Pin) is Logic 1 in normal operation &
interlocked (Logic 0) with ESD event(s).

The Valve Trip Repeat for DCS (DCS_IND) False equals OPEN.

Operation of the (Reset) input pulse will reset the SDV in order to clear latched trip &
permitting OPEN command to return the valve to its open position.

Maintenance over ride through DCS command for the valve applied if & only if the
following conditions are met:

Valve under normal condition (no Trip in action).

MOS Enable Key switch is ON (True state).
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3.4.3-BDV:

This typical controls a Single Solenoid operated BDV with Manual Reset, Close, open
& Maintenance override facility via DCS.

Function Description:

The BDV will be closed if the condition of close and open are 1, the BDV will be open
if the conditions of only open becomes zero (THE TRIP CONDITION AT OPEN PIN), but
during maintenance the operator can close and open the BDV manually via DCS. The
LOGIC DIAGRAM Output status (OPEN Pin) is Logic 1 in normal operation &
interlocked (Logic 0) with ESD event(s).

The Valve Trip Repeat for DCS (DCS_IND) False equals OPEN.

Operation of the (Reset) input pulse will reset the BDV in order to clear latched trip
& permitting CLOSE command to return the valve to its close position.

Maintenance over ride through DCS command for the valve applied if & only if the
following conditions are met:

Valve under normal condition (no Trip in action).
MOS Enable Key switch is ON (True state).
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3.5- Essential Documents and drawings to deliver

3.5.1- BOM (Bill Of Material)

Bill of material should contain the following information:
i. PartNo.
ii.  Material description
ili.  Manufacturer
iv.  Quantity

v.  Persystem Distribution
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Table 3.1: Bill Of Material

3.5.2-DLD(Detailed Layout drawings)

DLD should contain the following information:
1. Dimension and location of each component

2. ldentification no. ( with referenceto BOM) of each component.



Chapter3: Functional Design specifications

3. Front, rear , side and top view.

4. Drawing BOM per system.
5. Labestype, size, text to print and text height
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Figure 3.12: External Layout of system cabinet
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Figure 3.13: Internal layout of system cabinet

3.5.3-Electrical Power Distribution and Grounding
drawings

EPDG should contain the following information:

1

2.

Singleline diagram and detailed schematics

Power Feeders details ( Normal power, UPS, Utility,....etc)
Fuse ratings and MCB Capacities.

Point to point distribution.

Wire Color and size.

Ferrules.

Grounding details.

Type of terminal blocks used.

Cabinet alarms and diagnostics.
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Figure 3.14: power distribution in system cabinet
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Figure 3.15: Grounding in system cabinet

3.5.4-Wiring Drawings

Wiring Drawings should contain the following information:
1. Clear Terminal numbers
2. Field cable name (ID)

3. Clear ferrules
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4. ldentify wire color.

5. Insome cases you may need to provide wiring details in Excel for easy ferrules
printing.
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Figure 3.16: Wiring diagram for analog input
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Figure 3.17: Wiring diagram for digital input
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Figure 3.18: Wiring diagram for digital output

3.6-ComplementaryDocuments and drawings to deliver

3.6.1- HVAC (Heat ventilation and air conditioning)
HVAC should contain the following information:

1. Max Cabinet temperature ( From Environmental Spec’s)
2. Max Ambient Temp ( by Location)

3. Surface Area of cabinet

4. Heat Coefficient (by Material)

5. Heat that can be dissipated by cabinet naturally

6. Heat generated by Equipment inside cabinet

7. Required Air Flow to dissipate the Excess Heat
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3.6.1.1-Heat calculations
Introduction

This section contains the calculations for heat generation, natural heat dissipation and
cooling required for the system cabinets Burner Management (BMS) System supplied as part
of the project:

The purpose of these calculations is to provide comparisons of heat generated
against natural heat loss for the panel, together with any additional cooling or
ventilation measures.

Each of the dissipation calculation comprises three sections as follows:

1. The heat produced by each of the various items of equipment is
summed to determine the total heat generated.

2. The heat dissipated naturally by the panel is calculated based on the
available surface area.

3. The heat produced is compared with the heat lost and if it is greater,
the measures to dissipate the excessive are described.

The design temperatures are:

Maximum Ambient Temp - 45 Deg C
Maximum Panel Temp - 60 Deg C
Panel Dimensions:

Panel Height - 2100 mm
Panel Width - 800 mm
Panel Depth - 800 mm

The following sheets summarize the result of these calculations, indicating
the requirements for additional cooling necessary.
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Natural Heat Dissipation

Enclosure installation type to IEC 820

[ single enclosure, free-standing on all sides [ First or last enclosura in a suita, ] Enclosure within a suite, for wall mounting
[ Single enclosure for wall mounting for wall mounting Enclosure within a suite, for wall mounting
[ First or last enclosure in a suite, free-standing [T Enclosure within a suite, free-standing covered roof surfaces

Installation type Formula for calculating A ['1-.2]

to IEC 820

1 A=18xHx{W+D) +14xWxD

— A=14xWx(H+D) +18xDxH

(- | A=14xDx{H+W) +18xWxH

(| A=T14xHx{W+D) +14xWxD

1 A=18xWxH +14xWxD+DxH
O A=14%XWx(H+D) +DxH
A=14xWxH + 07 xWxD+DxH

A = Effective enclosure surface area
W = Enclosure width [m]
H = Enclosure haight [m]
D = Enclosure depth [m]

Table 3.2: Formula for calculating surface area

The heat dissipated naturally by the panel is a function of its surface area.
This is calculated and then converted into heat dissipation.

The total effective surface area of the panel for cooling purposes is given by;
A= 1.4XWxH+.7xWxD+DxH

Where

H=  Panel Height

W= Panel Width

D= Panel Depth

Substituting the given dimension into the above equation gives an effective
surface area in Square meters in worst case of:

A= 1.4x.8x2.1+.7x.8x.8+.8x2.1

A=2.352+.448 +1.68

A=4.48sqm

The heat dissipated by a rectangular enclosure typical of this panel is given
by;

Q=A(T2-T1) XK



Chapter3: Functional Design specifications

Where,
Q = Heat by the cabinet surface in watts
A = Effective cooling surface area calculated
above
T2 = Maximum panel temperature
T1 = Maximum ambient temperature
K = Heat transmission Coefficient of painted

mild steel of (15.6 W/m2k), considering
heat dissipation by convection also
Substituting the figures into the above equation gives the total panel heat
dissipation by natural losses are;
Q = 4.48 X (60-45) X 15.6 Watts
Q = 1048.32 Watts

Basis of Heat Calculation

The heat generated inside each system cabinet is calculated for the standard
Triconex components using the data provided on the TRICON Planning & Installation
Guide. The logic power and typical field power for each Triconex components are
taken from the guide for the calculations. The calculated value of heat generated is
compared with the heat radiated by the cabinet and the excess heat to be dissipated
by air cooling is obtained.

The required fan air volume flow required to dissipate the excess heat is calculated
using the following formula,

Required Fan Air volume flow, V =f (h) * (Qv-Qs) / (T2 -T1) m3/ hr
Where,

f (h) = Operating altitude above the sea level - 3.5

Qv = Heat generated inside the cabinet

Qs = Heat radiated by the cabinet surface

T2-T1 = Maximum permissible temperature difference (60-45 = 15)

The calculated volume air flow is compared against the selected fan to ensure the selected
fan capacity is sufficient to dissipate the excess heat on each cabinet
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Type

Model No.

Maximum Logic

Maximum Field Power

Power (Watts)? Primary/Spare (Typical)?

Main Processor 3008 10 -

3006,/3007 15
Power Modules 8310, 8311, 8512 - 30 (1533
B2M Modules £20x, 421 3 -
Amnalog Input IS A 10 Megligible
Analog Input (High-Density) 3704E 10 Megligible
Amnalog Input (Isolated) 3703E 15 Megligible
Analog Input 3720, 37711 10 Megligible
Analog Cutput 3803E/H 15 22(8) J 22 (6)
Analog Cutput 3806E 15 27(12) f 27 (1)
Analog Cutput, BiFolar 3807 20 712 f 27 (1Y)
Digital Input (High-Density) 3304E 10 Megligible
Digital Input {Single) 3364 10 39(16) / 39 (16)
Digital Input (TME) 330<E/T 10 96 (48) / 96 (48)
Digital Output (AC) 360<E/T 10 112 (20) f 32 (10)
Digital Output (DC) 360<E/T 10 112 (20) /32 (10)
Digital Output (Dual) 3064 10 32 (16) / 20(8)
Digital Cutput (Supervised, 16 points) 3624 10 32 (16) / MNegligible
Digital Output (Supervised, 5 points)  361<E 10 26 (8) f 10 (4)
Digital Cutput (Supervised or 3625 13 110
MNon-Supervised, 32 points)
Fulse Input ) 20 Megligible
Pulse Totalizer Input 3515 10 96 (24) / 96 (24)
Felay Cuftput 3636R/T 15 Megligible
Thermocouple (Isolated) 3708E 13 Megligible
Thermeocouple (Mon-Isolated) 3706A 10 Megligible
HAERT Analog Input Interface 2770H ] Megligible

Table 3.3: Logic and Field Power of Tricon Modules
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Heat generated calculations

BMS_5¥ 5_01
Sl.HNo Module Model §
ay |&_ 5|38
in W in W
1 Main
Frocessori 3008 3 10 |
2 TMR
Digital 3E03E 3 58 174
Input
3 TMR
Digital 3825 5 123 815
Dt put
4 TMR
Analog 3701 1 10 10
Input
B TMR
Analog 3B05H a 21 o
Dt put
[:] CM 4351 1 T 7
T Chassis
Power 8310 4 15 [t
Supplies
Total in Watts 96
P ower
Total in BTU
Heat 3059
Load
From the calculated figure,
Heat generated in the panel (v} = 295 Watts
Heat diss ipated by the panel = 1048 .32 Watts
Excess heat = -152.32; Watts
Airvolume flow (as per the | = -53.312 m3 hr

Table 3.4: Heat calculation

So the selected fan is sufficient to dissipate the excess heat generated inside the panel. As
we have two fans of 120m3/hr each, even if one fails the other will take over.
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3.6.2-Power Requirement Document

PR should contain the following information:
AC Power requirement >to size Incoming Feeder
DC Power requirement > to size Power Supplies

Fuse ratings and MCB Capacities.

POWER REQUIREMENTS
230V AC UPS J UTILITY POWER
REQUIREMENT
BMS Revizien : A
230VAC UPS Power Requirement for System Cabinet : BMS SYS 01
SECONDARY MAXIMUM 125% OF TOTAL |SELECTED BREAKER
PRIMARY BREAKERS BREAKERS DESCRIPTION R NP CURRENT RATING
MCB-101 MCB-102 CHASSIS-1 240 1.04 1.30 24
MCB-103 MCE-104 CHASSIS-2 240 1.04 1.30 24
MCB-105 MCB-108 SPARE 240 1.04 1.30 24
24V DC POWER SUPPLY
108 M CB-. 35 5.
MCB-105 MCB-23 (P21 A/B) 1000 4.3 43 104
1720
TOTAL (1501&1502) | 934 A ] 20A
230VAC Utillity Power Requirement for System Cabinet : BMS _SYS 01
SECONDARY DESCRIFTIO MAXIMUK 125% OF TOTAL |SELECTED BREAKER
PRIMARY BREAKERS BREAKERS N PWR AMP CURRENT RATING
MCB-111 FAN-1 18 0.16 0.20 24
MCB-112 LAMP-F &R 52 0.43 0.54 24
MCB-113 CONV OJL 1200 5.22 .52 104
MCB-114 FAN-2 19 0.16 0.20 2A
MCB-115 SPARE 500 217 272 B4
TOTAL {150-3) 7.46 A 254
Table 3.5: Power calculations for system cabinet
FHMAAC L illily Poreren Reespuivesien | T Klanslzalling Sabine - FIE FAR 01
— s — — EELOMMNSY ——— WAkl 19683 DETOTA &F1 =CTFD
i L H h H
kAT OREARs DRLCASCRS Zoanircs TWR AT CLRRCNT SEIAE R RATING
MC2-112 Lak™-r& = 52 143 354 o)
[ADENTE! CORG T T RZD F &7 10h
MC2-115 ] 302 217 2T 54
1 1a1 (1%50.3) £ & LA
A | P I e o1 204
L FE P F=H A i
AT F=FD B3 MR
AW _WAR_O° AT F=FR Gt d A

Table 3.6: Power calculations for marshalling cabinet
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BMS_MAR_01 mEmion: A

Table 3.7: Power calculations for power supply
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3.7- CONTROL LOOP STRATEGIES

This function design specification document provides details about control loop
template and complex loops that will be used for building the control strategy
LAND_OIL PROJECT.
This FDS will handle two main types of control strategies:
U 1) Control loops templates: This type is used for describing the loops that are
repeated many times with the same structure as analogue input indication,
simple PID control loop, SDV indication ...... etc

U 2) Special loops: This type is used for describing the loops that are used only
one or two times and not repeated with the same structure at another part
of the project.

Each type will be described in a specific section.
Each section is organized as follows:

P&ID Graphic Symbol
Database Information
Function Description
Operator Graphical Interface

Blocks Interconnection Diagram
3.8- DCS Control loops templates

3.8.1- A_IND TEMPLATE

3.8.1.1-P&ID graphic symbol

(1T )
\400 /

)| '

Figure 3.19: Al P&ID graphic symbol
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3.8.1.2-Database Information
bea - O5Tag  -|  SindlTye -| R~ JUNCTION BOX

Fnction | FeldTa | loophiame -
K | NocToN | T M0 | T | N | NO| 08B | T |

Table 3.8: A_IND in database

3.8.1.3-Function Description
This template is used for receiving the analogue data that will be used only for
monitoring, so it consists of only analog Input (AIN) block.

3.8.1.4-Operator Graphical Interface
Analoge Input symbol:

® vl .
® o000 [ ®
(1 ——————ENAMEXXXXXXXX}

Figure 3.20: Al graphical interface symbol

It indicates for the operator:
1. Transmitter name.
2. Scaled reading.

3. Alarm type (Visibility according to configured alarms and generated alarm).
Low(L),high(H), Low low (LL) and high high alarm (HH).

4. Engineering unit.

Analoge Input Overlay

It indicates for the operator:
1.  Transmitter control block name
Description
Indication of the FBM status (Cyan indicates a problem in the FBM).

Alarm Indicator.

2
3
4.  Reading Indicating bar with alarm limits indication.
5
6 Alarm limits indication.

7

Range of reading indication.



8.
9.

10.
11.
12.
13.
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123456789012345678901234%8

123456760012345678 =
12345678901234 i

HH OGO H oo
| oo L oo

RO XK

L1

Figure 3.21: Al graphical interface overlay

Measured value and unit.

Buttons for the operator to change the position of the overlay on the display.
Button for the operator to inhibit alarms.

Button for the operator to acknowledge alarms.

Button for the operator to view measured value trend.

Button for the operator to access the standard system faceplate of the AIN

Block.
Blocks Interconnection Diagram

T
IND_AIN2 wh
From_FIld1 Fnt
Ml a
hle as

Descrp: INFUT/OUTE..
Cren_id:
Fnt_no:

Faod: 0,0-0,0 %

IND_AIM

Figure 3.22: Al block in IACC
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3.8.2- ACCUM TEMPALTE

3.8.2.1-P&ID graphic symbol

2103~ H
/FQI

\008
I
I

410
FIT

008

I+

Figure 3.23: ACUMMULATOR P&ID graphic symbol
3.8.2.2-Database Information
fren Fureti Held [ Leap Harse LY [a7 tignal [yae [i# UL 2N LUR
AWl (KLY, Il Fg Pkl B WU LRI | 1] [ H

LREL (L1 APl P LR R Wl SAdE M L1 o

Table 3.9: ACCUMULATOR in database

3.8.2.3-Function Description
This template provides the flow totalizing indication using the flow indication
signal from field. The template uses the AIN lock of the system for measurement
of the flow from field. In addition an accumulator block (ACCUM) is used to
provide the totalized flow value.

Operator Graphical Interface

ACCUM symbol

{NAMEXXXXXXXX}

Figure 3.24: ACCUMULATOR graphical interface symbol

The graphical interface of this template is composed of the AIN Symbol.

In addition an accumulator symbol is shown on the graphics, it indicates for the operator:
1. The name of the accumulated value of the transmitter signal
2. The totalized value.
3. The unit of the totalized value.
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ACCUM Overlay

123456750012345678
12345672001 234

© © ©
Figure 3.25: ACCUMULATOR graphical interface overlay

It indicates for the operator:
1. Transmitter control block name
Description
Totalized value Indicating bar.
Buttons for the operator to clear accumulator.
Button for the operator to view measured value trend.

o gk~ w DN

Button for the operator to access the standard system faceplate of the AIN
Block. Security access level is to e set for this button.

7. Buttons for the operator to change the position of the overlay on the
display.

8. Measured value.

9. Totalized value.

Blocks Interconnection Diagram
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S 2
ACCUNM_AINZ ACCUM12 wnn
From_Fld1 Fnt Ll ticas Sut
hta Set
hlea= Clear

Cescrp: INPUT/OUTP.. Hald

Dew_id: Descrp: CONTROL BL..
F'nt_no: Hablim: O

50‘1: 0,0-0,0 % Ri1: 0,0-0,0 %

Rod: 0,0-0,0 %

AU Al

1-0 ACCUMI -
Figure 3.26: ACCUM TEMPALTE in IACC
3.8.3- PID_LOOP TEMPLATE:
3.8.3.1- P&ID graphic symbol
ey
|
I
|
I
|
I
I
I
|
I
|
I
|
| 1L} i
L ﬂPI-Lh 2
057 / _
N2
o M TAl
Figure 3.27: PID_LOOP P&ID graphic symbol
3.8.3.2-Database Information
HANMT LTTRIFTION Wl GEAD INnR JorAaCAn URMS (P (FAM FOM FCIR COMPOUNE |AKT
A LUN ERHREL 2 FRESs CONTIDL VLY I AL Gl O1dEE AND
PIC 057 GUMBARRT T PRTSA CONTRIR 100 } i WRR AT Gl 488 AND
FII ok LN BARIEL 2 FIESS (RN Loy H ZAL AR Ll 1B AN

Table 3.10: PID_LOOP in database”

3.8.3.3-Function Description

This template is used to control and monitor the process variable through the standard
simple closed loop. The system takes the input and generates the output through the action
of PID controller settings. The control loop always tries to minimize the deviation between
set value and process feedback.

The connection between AOUT.BCALCO and PID.BCALCI is used to provide the initial value of
the controller output (to start from it) before the block enters the controlling state, so that
the return to controlling is bump-less. (For example: when the valve switched into manual
then switched to auto mode).
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3.8.3.4-Operator Graphical Interface
PID & AOUT symbols

<i)______llllzé{jiéfjllll ____(:) E;h”';q
g = UNFFSS—=—(2)  {VALVE_NAME}—2)
{NAMEXXOXOXOO00G——(1) -—@

Figure 3.28: PID & AOUT graphical interface symbols

v PID controller symbol:

It indicates for the operator:
1. Controller name.
2. Engineering unit.
3. Controller measurement.
4

. Alarm type (Visibility according to configured alarms and generated
alarm). Low (L),high(H), Low low (LL) and high high alarm (HH).

5. Controller Local/Remote.
6. Controller Manual/Auto.

v PID Overlay

COOOOCOCOC0O0000 X

Figure 3.29: PID graphical interface overlay

It indicates for the operator and allows for:
1. PID controller block name.
2. Description.
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3. Indications of the PID controller block status MANUAL/AUTO, LOCAL/REMOTE
and/or TRACKING.

4. Controller measurement, set-point and controller output Indicating bars with alarm

limits indication.

Buttons for the operator to change the position of the overlay on the display.

Alarm status indicator.

Range of controller measurement indication.

Measured value and unit.

Set-point value.

10. Alarm limits indication.

11. Output of the controller.

12. Buttons for the operator to ramp the set-point value (in LOCAL mode) and the
output value (in MANUAL mode). One arrow head for fine increments of the value
and double arrows head for coarse increments.

13. Button for the operator to view measured, set-point and controller output values
trend.

14. Button for the operator to access the standard system faceplate of the PIDA Block.
Security access level is to be set for this button.

15. Button for the operator to change the controller mode from MANUAL to AUTO and
vice versa.

16. Button for the operator to acknowledge alarms.

17. Button for the operator to inhibit alarms.

18. Button for the operator to change the controller mode from LOCAL to REMOTE and
vice versa.

© o N O,

v AOUT symbol:

It indicates for the operator:
1. Valve name
2. Value output to valve.
Valve color indicates the opening valve position as follows:
OPENED 2% RED
OPENED 98% GREEN
2% <OPENING< 98% YELLOW
NOTE: Thereisno overlay for the ROUT symbol.
Blocks Interconnection Diagram

" = "
-y Lt
PID_LOOP_AIN_ PID_LOGP_PIC="" PID_LOOP_AOL:Z
From_FId1 Fnt hleas Out hleas Out
hla i a Bealci Bralco To_Fld1
heas R=p
Track
Descrp: IMPUT/OUTP.. Trhenl Descrp: INFUT/OUTP..
Drew_id: Crew_id:
Fri_no: Fnt_no:
Fot: 0,0-0,0 % Desorp: CONTROL BL. Rit: 0,0-0,0 %
Ri1: 0.0-0.0 % Rod: 0,000 %
Rod: 0,0-0,0 %
FID_LOOP_AlN 1. FID_LOOP_PID 10 FID_LOOP_AOLUT 0

Figure 3.30: PID_LOOP TEMPALTE in IACC
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3.8.4-MOTOR TEMPLATE:

3.8.4.1-P&ID graphic symbol

34"
NOTE 11/;_&“\' -f‘*E"S\ 4" 3008 é MGTEH&;S?\ /41?
| + {
I:\ma/h‘ \”1"3/5"300# /’I' 410-PA-004A D31i/ \{”9/5 ' 3004
: Tr_ - ||_| (— ! NOTEE : T'--- l
= - - =

Figure 3.31: MOTOR P&ID graphlc symbol

3.8.4.2-Database Information

HEMC | CLACRIFTION LCWSCALD UNITE | CF |TEM TEM FOIRCOMPOUND|FLANT ARCA|CST MAMC O350
WHERE T08 LD I IRRSE PUNESIART LUMNARLD AL L OV | LWL G20 | WOTJR IR &
WRR_INPE  TRMEFFUNT (0041 [RFNATF STATLE AT FN4ES | TAND 2 | MOTOR - MTR_Rd
WEL 10h  CRDDILTRMEN FUNE CONRION ALRN SHAIL C0 OLA0% | LAND 2200 | WOTOR kT B
AR T IRk FIIRAI R .-r!- (s AT AW B O | TAME A2 ) MOEDR B [
WPES 1008 CNDILTIREM PUNE STCF C2MMARD AW O DI405 | LAMD 2200 | MOTOR W R
PR GTRT 1025 CRLCILTRNAF PUKF BRC-GETART AL G0 DLE: | LAND 320 | WOTIR KT B/
FH_51F 1T CREC TRNSE ORI PRECESE AR B OEES | DAME 2K | BCIR BT
[0 TP 1024 RO QILTRHAT FUMP CED TRIP AWINIL CO OL4BE | LAND 200 | WOTOR BT B
allky T CRECAN TERAE HORK Gy MEAN EIF RS | DANE G| MOEIE W R
OEY_1028M CRC QILTRKGF FUMF ZALC AW 0 01487 | LAMD 2208 | MOTOR  MTR_Rd

Table 3.11: MOTOR TEMPLATE in database

3.8.4.3-Function Description

This template is used to monitor the status of the PUMP and the operator will be permitted
to start/stop under some of conditions as in the following logic diagram. This logic is
translated to CALCA program as follow,

The GDEV block uses the running feedback indication to define if the PUMP is Running,
Stopped, Going to run, Going to stop, or mismatch.

The ESD action with the PUMP is to shut it down when a trip condition is occurred. Once the
shutdown is activated, DCS receives a serial trip signal to disable the operator action on the

pump.
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Steps of CALCA
StepOi ST
Step02 I BICE; s,
Step0s BIT &
StepOd MoT
Step0s ARD BIO1,SOFT START
Stepls QUT kA0
StepOy ST 11
Step0s ARD BIOS,PROCESS STRT
Step0o 2T MO
=tep10
Stepl1 I+ BIOE; L/
Step12 AR ko
Step13 T k02
Step14d
Stepls
Step16 OR BI0Z2 BIOT; SOFT OR PROCESS STOR
Step1 7 2UT O3S
Step1s I+ BIOS; ESD TRIFP
Step13 MoT
Step20 OFR ~BI04; FALLT
Step21 ST kA0
Step2?
Step2s
Step2d OR r03S k0
Step2s 2UT MOsS
Step2E
Step2¥ I RAD2
Step2s I RADS
Step2a MR=
Step30 OUT BOaOr
=tepE
Step3? ErC

Table 3.12: MOTOR CALCA steps

Operator Graphical Interface:

MOTOR SYMBOL

E %—m'@
®—WEHHHH} NAMEXXX

Figure 3.32: MOTOR graphical interface symbol

It indicates for the operator:
1) Symbol name.
2) Alarm signal.
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3) Trip signal indication (from ESD).

The color of the PUMP symbol is changed according to the PUMP status which is defined by
the GDEV block.
Each status is defined by a certain color:

RUNNING GREEN
STOP RED
GOING TORUN BLINKING RED
GOING TO STOP BLINKING GREEN
MISMATCH BLINKING YELLOW
MOTOR OVERLAY
G7E9012345
— 5
ALwsTIB) 6

IGH IGH

. [ETA| Dse STA
(4 1 b e D,
IHD IND
(®

MOTOR_STATUSXXX .

-S'TM{T | | STrJP .

e o

HO® e

Figure 3.33: MOTOR graphical interface overlay

It indicates for the operator and allows for
1) GDEV (MOTOR) block name

2) Description.
3) TRIP signal from ESD indication.
4)  Motor status (running, stopped, fail to run ...).
5) Buttons for the operator to change the position of the overlay on the display.
6) Mismatch alarm status.
7)  Running status limit switch from field.
8) Button for the operator to change between manual/auto operation.
9) Button for the operator to acknowledge the mismatch alarm.
10) Button for the operator to access the standard system faceplate of the GDEV Block.
11) Button for the operator to send stop command to the field.
12) Button for the operator to send start command to the field.
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Blocks Interconnection Diagram

LTaT
MTR_RUN2 "WV ﬂ W
From Fiat | . MTR_GDEV2 MTR_START2 WV
Devimz Cout_1 - In Ta_Fld1
Rl Cout 2 Cout
MTR_LR2 s Autdsr o
From_Fld1 Cin Deserp: INPUT/OUTP..
In Cascrp: MOTOR BLO.. Dev id:
Col_pt: P t_ :
RTAT CoZ_pt: m-ne
MTR_FAULT2 W Dev_id:
- lp_fbm: O
From_Fld1 | Cin Lot
i Lmz_pt:
Op_fhm: 0 MTR_START
MTR_TRIP2 WV 10
MTR_GDEV
From_Fld1 | Cin
| g
LTaT D MTR_STOP2
Ay MTR_CALC2 —
MTR_PRS_STR_ - H 0 To_Fld4
From_Fld1 Cin Bi0G Bol 1— Cout
o BI04
Bi0S
s Bi0g Deserp: INPUT/OUTP..
MTR_PRS_STp W Bi07 Dew_id:
- Frt_no:
From_Fld1 Cin
In Crescrp: LOGIC BLOCK..
[NE]
Cescrp: INFUT/OUTE..
Dev_id: MTR_STOF
Frt_no: MTR_CALC 1-0 - -

Figure 3.34: MOTOR TEMPALTE block in IACC
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3.8.5-MON_SDV & ESD_SDV TEMPLATE:

3.8.5.1-P&ID graphic symbol

N

TYPE 1
16"X12°

16"-2
8.5 -
AN 2003 o
" [ SDV YMWOTE 186
\_006
Akl
Figure 3.35: SDV P&ID graphic symbol
3.8.5.2-Database Information
HARIE LS 1P O 0" COMPCIUND| FLANL AHEA|C51_NAME( £S5 MWAME | Us| COMILHK
231l 000 SPRATR aC WLV LMT SW/TCI | OPN ANT001 G0 OLMEM | LAND 2000 | MAON S0 (MO SOV 000 MCR S0V 112
T3 _O0F WPRATRSLVIVIMTRATCH O DR WTINT  ANCNT484 | LARD_ 2003 | BAOR_STAT | KIOR ATV NA|  MOR_STY |2

SLALL_ b SR AL YL L0 S 1LH CALL AWAUUT DL OZ4ED | LKL LCTE | BN _SLY | BION_SUV_We| MUR_SUV_LLEE
FANCY OO SFRATRADMIVIMT SNTOILGETY  AWSOND &0 QAR | LANT 2000 (RAOR SIS (BRI ST 10G) BN 80 GI0S

Table 3.13: SDV TEMPLATE in database

3.8.5.3-Function Description

This template is used to monitor the status of the SDV and BDV valves which controlled
by ESD or not.

The GDEV block uses the OPEN and CLOSE feedback indications to define if the VALVE is
OPENED, CLOSED, GOING TO OPEN, GOING TO CLOSE, FAIL TO OPEN, FAIL TO CLOSE.
This is organized by CALCA block under the following program

Stepod Bil 5, BRAMNIZH IF IMITIALLZIRNG
Stepl2 I BI04 1EFRORE L=

Stepls BIT 10

Stepld Ir BIOS; IGEMRORE L=SiC

Stepl0s BIT 12

Stepls I BIOZ OPER LT Sy

Steply” I B0 LSS LMAT S

Stepls FF

Step0g BIT 12

Step10 Ir ~BI101 ; FOLLCW L= CHARGES
Step11 ST 135

Step12 Ir BI02Z; FOLLOw L= CHARMNGES
Step13 2UT B0

Stepld ErC

Stepls

Step1B6

Step1?

Stepls

Step19

Table 3.14: SDV CALCA steps
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3.8.5.4-Operator Graphical Interface
v SDV symbol:

©,
©
@—{-\I—ALVE_NAMEXX}

Figure 3.36: SDV graphical interface symbol

It indicates for the operator:
1. Valve name.
2. Valve base, color indicates the status of the valve.

- OPENED GREEN

- CLOSED RED

- GOING TO OPEN BLINKING RED

- GOING TO CLOSE BLINKING GREEN

- MISMATCH BLINKING YELLOW

- MISMATCH ACKNOWELDED STEADY YELLOW
3. Valve head, color indicate the status of the command to valve.

. OPEN  GREEN
- CLOSE  RED
v SDV overlay

1234567890123456789012345

13456720012345678 =
1239007 5901234

Figure 3.37: SDV graphical interface overlay

It indicates for the operator:
1. GDEV (VALVE) block name.
2. Description.
3. Valve status (opened, closed, fail to open ...).
4. Button for the operator to inhibit the mismatch alarms.



7.
8.

9
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Button for the operator to acknowledge the mismatch alarm.

Button for the operator to access the standard system faceplate of the GDEV Block.
Security access level is to be set for this button.

Buttons for the operator to change the position of the overlay on the display.
Mismatch alarm status.

Closed limit switch from field.

10. Opened limit switch from field.

3.8.5.5-Blocks Interconnection Diagram

A <=
MON_SDVW_H2
— - MON_SDV_GDWE
:—-nmm_Fld.‘ cin Crevimz Autd=r fel
hia Devlim
lgnimA
Descrp: INFUTAOUTPR.. — 1 lanimz2
Craw_id: Descrp: MOTOR BLO..
Frt_no: Col_pt:
CoZz_pt:
Drew_id:
lp_fbm: O
Lm1_pt:
LmZ_ pt:
mWor_sSDvW_H 1.0 Op fom. O
MOMN_SOW_GDW |
R
MON_SDW_L 2
From_Fld- Cin MON_SDV_CLE:'
In L BiC2] BoO1 +—
hda BiOz=
L D IMFUTSOUTR BiDz2
o . Bio
Drew_id:
Frt_na:

Descrp: LOGIC BLOCK..

MO _SDW_L

1-0

MOMN_SON_CLC

Figure 3.38: MON_SDV TEMPALTE in IACC

3.8.5.6-D_IND & CIN_SERIAL TEMPLATE:
P&ID graphic symbol

KN

| ]

= S ) g S T :
5 = 4|V ! NNING
= * RU
N | 7360
S 248 m3/hr T —— 3’;';
" 3103~ HOLD 6 ( N1/
= (EA ) :
i \_101_/ l

Figure 3.39: DI P&ID graphic symbol
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Database Information

VAME DESLRIE IO || compeoun |pLann aseal st name | b e
X% 30L4 INSTAMNT AR COM PR PKG RUNING AWTODL GO 01462511 LAND 460 | D ND [N R

Table 3.15:Dl in database

Function Description

This template is used to provide a serial interface to the digital indications received from
ESD or any other system and provide representation of the hardwired digital alarm
indications.

The digital data received from ESD is in a packed format, and then each BIT will be
indicated using a separate CIN block.

3.8.5.7- Operator Graphical Interface
Contact Alarm symbol

(2 ©,

Figure 3.40: contact alarm graphical interface symbol

It indicates for the operator:

1. Alarmindication.
Alarm color code will be as follow:
ALARM STEADY RED
NORMAL GREY
2. Alarm tag-name.
3. Dash blue line indicates alarm is inhibited.

Contact Alarm overlay
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©, i ] [FEM =] (@

Figure 3.41: contact alarm graphical interface overlay

It indicates for the operator:
1. Alarm block name.
2. Description.
3. Buttons for the operator to change the position of the overlay on the display.
4. Alarm status.
5. Alarm Text.
6. Button for the operator to inhibit the alarm.
7. Button for the operator to access the standard system faceplate of the CIN Block.
Security access level is to be set for this button.
8. Button for the operator to acknowledge the alarm.
9. FBM status (cyan indicates problem).

3.8.5.8-Blocks Interconnection Diagram

™
SERIAL CIN2 "W
From_Fld1 Cin

In
hla

Descrp: INFUT/MUTE..
Drew_id:
Fnt_no:

SERIAL_CIMN -, 4

Figure 3.42: D_IND or CIN_SERIAL TEMPALTE in IACC

3.8.6- CIN_.W_MOS TEMPLATE:

This template likes the previous template in addition to allow for the operator to send
MOS command to ESD and receive BYPASS signal.
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3.8.6.1- Operator Graphical Interface
Contact alarm symbol

© ®

Figure 3.43: contact alarm graphical interface symbol in CIN_W_MOS TEMPLATE

It indicates for the operator:
1. Alarmindication.

Alarm color code will be as follow:
ALARM STEADY RED
NORMAL GREY

2. Alarmtag-name.
3. Dash bluelineindicates darmis inhibited.
4, BYPASS indication from ESD.

Contact alarm overlay:

| ACTIVATEM()S_;I @

8

Figure 3.44: contact alarm graphical interface overlay in CIN_W_MOS TEMPLATE”
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It indicates for the operator:

1. Alarm block name.

2. Description.

3. Buttons for the operator to change the position of the overlay on the display.
4. Alarm status.

5. Alarm Text.

6. Button for the operator to inhibit the alarm.

7. Button for the operator to access the standard system faceplate of the CIN Block.
Security access level is to be set for this button.

8. Button for the operator to acknowledge the alarm.

9. BYPASS INDICATION.

10. Button for the operator to activate/deactivate the MOS request to the ESD.

3.8.6.2- Blocks Interconnection Diagram

0 % 0

MOS_CIN12 W MOS_coutz MOS_CIN22
From_Fld1 Cin In To_Fld1 Fram_Fld1 Cin
In Ml a Cout In
hla [UE]
Deserp: INPUT/OUTF.. Descrp: INFUT/OUTF., Descrp: INPUT/QUTF..
Dew_id: Dev_id: Dev_id:
Frt_na: Frt_na: Frt_no:

MZS_CIMT 10 MOS_COouUT 10 MOS_CIMN2Z 1.0

Figure 3.45: CIN_W_MOS TEMPLATE in IACC

3.8.7- HIC_VLV TEMPLATE
P&ID graphic symbol

[, |
Figure 3.46: HIC valve P&ID graphic symbol

Database Information
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FRM FCINCCMPOLNE | BIANT ARFA [AT NAKF O30 NAKE C3T TOMPOI
Gl C1400 | LARD 2102 [HIT WLy HIC ML HIC_Atule

A AT STARTHRIL DI IFSTTR TORTRL IV | AW

G 1430 [ [ARD&A0T (TIE Y T S TG AGIT?

Table 3.16: HIC valve in database

Function Description

This template is used to enable the manual control for the analogue valve from the DCS

system by operator.
Operator Graphical Interface

The valve symbol and overlay are as same as analogue output in PID_LOOP TEMPLATE.

Blocks Interconnection Diagram

HIC_AOUTZ

"o
Ay

hda
- hieas

Out
To_Fld1
Bealco +—

Crescrp: IMPUTY
Crew_id:
Frt_na:
Ri1: 0,0-0,0
Ro1: 0,0-0,0

OuUTF..

k'
ks

HIC_A0UT

1-0

Figure 3.47:HIC_VLV TEMPALTE in IACC

3.9- DCS special loops

3.9.1- OUTSEL TEMPLATE:

3.9.1.1- Function Description:

This template provides summation of two transmitters and generates the output through

the action of PID controller settings.

the connection between AOUT.BCALCO and PID.BCALCI is used to provide the initial value of
the controller output (to start from it) before the block enters the controlling state, so that
the return to controlling is bump-less. (For example: when the valve switched into manual

then switched to auto mode).
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The using of CALCA block is for calculating the summation as shown in the following

program,
STEP1 RQERIOL
STEP2 BIT5
STEP3 INRIO1

STEP4 OUT MO1
STEPS ADD MO01 RI02
STEP6  OUT RO01
STEP7 RQERIO1
STEP8 BIT 11

STEP9 CBD ROO01
STEP10 EXIT

STEP11 SBD RO01
STEP12 END

3.9.1.2-Blocks Interconnection Diagram

"
OUTSL_AIN12 ™V
From_FId1 Fnt +—
hia
hieasz i T
urun
- —1 gy
Dasorp: NFUT/OUTE. DUTSL_CALC_D OUTSL_PID2 OUTSL_AOUT2
Dew_id: - RiOA Rod4 Meas Out hdea= Out
Prt_no: - RiOz Bcalci Bcalco

Fo1: 00-0,0 %

Cescrp: IMPUTS/OUTPR..

Crew_id:
Fnt_no:
OUTSL_AlRA 10 Descrp: LOGIC BLOCK.. Desc.rp: CONTROL BL.. Ri1: 0,0-0,0 %
Ri1: 0,0-0,0 % Roi: 0,0-0,0 %
Rod: 0,0.0,0 %
T
OUTSL_AIN22 "W OUTSL_CALC | | OUTSL_PID OUTSL_AOUT | o
From_FId1 Fnt
[LE]
hdeas
Descrp: INMFUT/OUTF..
Crew_id:
Fnt_no:
Roi: 0.0-0,0 %
OUTSL_AIMZ 10

Figure 3.48: OUTSEL TEMPALTE in IACC

3.9.2 -SPLIT_RANG TEMPLATE:

3.9.2.1- Operator Graphical Interface:
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Figure 3.49: SPLIT_RANGE graphical interface

3.9.2.2- Function Description

This template is used to control and monitor the process variable through the PID split range
control. The system takes the input and generates the output through the action of PID
controller settings onto two valves. The control loop always tries to minimize the deviation
between set value and process feedback.

There are two operating ranges, one for each valve.

100%%

0% s
0% 2 100%

Figure 3.50: Relation between two valves A&B

BIAS blocks are inserted before each AOUT block for bump-less transfer. When the valve is
switched in manual mode, the BIAS block will track the valve output (AOUT). Then when the
valve switched into AUTO, the BIAS will follow its input but it will provide a time delay for
changing its output.
PID fed back:

If VALVE A AUTO AND VALVE B MAN SELECT BCALCO A

If VALVE A MAN AND VALVE B AUTO SELECT BCALCO B

If both are AUTO the PID is talking to one valve at a time according to the output

range.
PID back calculation:
When both valves are in MAN and one is switching to AUTO, initialize the controller such
that it is back into normal operation starting from the current opening of the valve going
AUTO.

CALCA code is:
U Steps 1-10 generate PID BCALCI and INITI
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Steps 11-30 generate PID FBK
Steps 31-36 if both valves are BAD, set PID BCALCI BAD status bit
Steps 37-42 PID tracks when both valves are in MAN

CALCA STEPS

STEPO1 NAND BI01 BIO2 ; BEGIN PID BCALCI & INITI
STEPO2 OSP 2

STEPO3 OUT BO01 ; TOPIDINITI
STEPO4 BIF 11

STEPO5 IN BIO1

STEPO6 BIT9

STEPO7 IN RIO1

STEPO38 GTO10

STEPQO9 IN RIO2

STEP10 OUT RO01 ; TOPID BCALCI
STEP11 AND ~BI01 BIO2 ; BEGIN PID FBK
STEP12 BIF 14

STEP13 GTO19

STEP14 AND BI01 ~BI02

STEP15 BIF 17

STEP16 GTO23

STEP17 SUB RIOB M11; PID OUT <SW 1
STEP18 BIP 21

STEP19 IN RIO1

STEP20 GTO30

STEP21 SUB RIOB M12 ; PID OUT > SW 2
STEP22 BIN 25

STEP23 IN RIO2

STEP24 GTO30

STEP25 IN M24

STEP26 BIF 29

STEP27 AVE RIO1 RIO2 ; OVERLAP
STEP28 GTO30

STEP29 IN RIO8 ; DEADBAND

STEP30 OUT ROO02 ; TOPID FBK
STEP31 RBD RI01

STEP32 RBD RI02

STEP33 AND 2 ; BOTH BAD

STEP34 BIF 37

STEP35 SBD RO01

STEP36 GTO42

STEP37 CBD ROO01

STEP38 AND BI0O1 BIO2 ; BOTH IN MAN
STEP39 OUT BOO02 ; TO PID TRKENL

STEP40

AVE RIO1 RIO2
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STEPA1 OUT RO03

STEPA2 END

Table 317.: SPLIT_RANGE CALCA steps

3.9.2.3- Blocks Interconnection Diagram

1
SPLIT_RANG
A 1 s
SPR_AINIZ W i1 SPR_BIAS{2 L7 SPLIT_CH12 SPR_ACU
Ui~k . bua 1= M e - | o
From_Fii Fre Bz tise) I Qut ) — Tl Beaki s e
Ma i Out LM it Bealci | Buaka
Vican Track Inite
o 1 | Trken| f—— Rit: 0,0:0,0% Degcrp: IMPI
m= IHERTIPEAITEY Iri .= 1n Desorp: CONTROL BL. D i
_id: Pk : =
Prit_ne: Beaki SPR_BlASZ2 =5 PRRTEEA Pt
Aot: 0,00,0% P
o Dezerp: CONTRCL BL. Mzas Cun
Rt 0000% e Init Hoe SPR_ADU
Ret: 0,040,0% =
| m M=as
SPR AINT A 4| SPLIT CH2z = 1 Beaka
= s SFR_FID I Inite
o sPR_caLcra L) ol R |
Descrp: IMPI
% AidR Rini Diey id:
SPR_AINZ2 ] Bl p—— o
Pl riin T B s parid) o Desem: CONTRCL BL. p"t-;:'. .
From_Fld1 P ; Fil: 0.0-0.0% f1: D&
e Bal1 Bioz P Rol: 00
o ——f o2 W11 BLIPL R —
Acd1 Wiz
DIJ::cir::: IMPUT'OLTP.. Desorp: LOGIC ELOCK. SPH_A
Pnt__nu: S
Rol: 0000% SPLITGHZ
SPR_CALGI
SPRANE |, snR_anc.?:zD
Ri01 Rs01 .
ROZ ¥
m RiJ3 SPR_ACCUMZ =
: SI:'.F_ET._B..IN?E | Neas ot
Fram_Fid1 Frit L
Ma Clmar
Maaz Descrp: LOGIC ELOGH.. Hekd |
Descp: CONTROL BL.
2 Descrp: INPUTIOUTP.. Hablim: 0
Dee_id: Rit: 0,00,0%
Prl_na: Aed: 0Q00%
Sample IACC Sheet Template s
A [ arvedsys £0 mpany

Figure 3.51: SPLIT_RANGE TEMPALTE in IACC

3.9.3- BURNER TEMPLATE:

3.9.3.1- Function Description

Primary control of heater is against the thermal oil outlet temperature. The outlet
temperature is set to desired value by the operator. The temperature set point and
measured value are used to compute a load.

If a temperature increase is required, the load controller acts to increase set point of air flow
controller. This in turn acts on the combustion air fan inlet vane control to increase the
combustion air flow. The combustion air flow is measured by the air flow meter located in
the air inlet stack.
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The air / fuel ratio controller then computes the required fuel flow to maintain the air fuel
ratio at the correct value and increases the set point of fuel gas pressure controller to suit.
This opens the fuel gas pressure control valve, increasing the fuel flow measured by the fuel
flow meter, which feeds back to the air/fuel ratio controller.

If a temperature reduction is required, the load controller acts to decrease the set point of
the fuel gas pressure controller. This in turn closes the fuel gas pressure control valve,
reducing the fuel flow which is measured by fuel flow meter and fed to the air/fuel ratio
controller.

The air / fuel ratio controller computes the required amount of combustion air, and
decreases the set point of the air flow controller, closing the fan, the air flow signal being
then fed back to the air/fuel ratio controller.

3.4.3.2- Operator Graphical Interface

s Conflg Cap iS5

I 4T |
Crange Ew | _—
|l It N d P ] ) 0 o (T
Fnint Soreen | — :ITEFL:'?EH':E.n. ; %I " 1

H
g

=
=
=
Iﬁ-

Initlel_Désp THERMAL
CMITLET

Inital.
FUEL GAS HEADER
Initial_Desp |
T Satre Prg quds  [Temlapa

Figure 3.52: BURNER TEMPLATE graphical interface
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3.9.3.3- Blocks Interconnection Diagram

BURNER_A_COMPLEX_LOOF_PAGE_2 Invensys Opergtion Manggement|
4103 0l LT 4103 0481 Lo 4103 (i4e1 Lr1 4103 w481
4103 FICI0E — 4102 FEI0RA = 4103_Fi0Ea_0—" 410 _FV
e (] (] [ To_Fidl
iz ey [ Beainy =]
A0 04 1L by asb
#103_FIC10EE—1 Tiasl Dadap INLT AIRFAN . Ducs: LT AR FAN
o Wl 00-W000% Ml Gd-1000% D INLT AIRFAN
L= Sz — Pk ol 06080 % Rl B-1000% D
I iy Bl Pri_tur CLRRENT
Rl 001000 %
s Dwscm: BLT AlfE FLTE.
[ m& Rit SEM0000K.
Ret: 380000 K Fal S5K32%
| BASEPLT CHARC: SPLIT ROUT_PID
“w |
FID_HART )
BIAS_SPLT o
4108 091 L1
[ o=
Wi
o 4103_01481 ﬁ 403 s LT A1_014e1
T T AR 4105_FEA06E 4103_F1058_0—' 4903_FV
LI e 1) T P
Bl DEISINOK. L et LT Bemieny ="}
B vk
Dawerp: 1T AIRFAN.. Doz INUT 0 PN
ol G000 % ML G000 Dwerpe KL ARFAN..
Rl D000 % Rel: B1500%
OUTEEL " Pl fr CLURRENT
' Rd: DO-ID0%
4103_mien1
FIC108_CALG 1 BARLEPLT oy CHARLEPUIT 19 ROUTPD
(M gy T
1 e
1 B Hoi
et Hig
L
e
Do INLT AR FLTE.
CALCABFLIT

Figure 3.53: BURNER TEMPLATE in IACC
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Chapter 4 : EEC Test Report

4.1- Introduction

This chapter including Tristation pt2 file ,display, IA templates, Complex loops and
CP database testing reports. After applying each point on our work and detect points
that not achieved then write log sheet include the assumption or the new correction.

4.2- Test report of Triconex

Test case
serial#
(please add, or
customize test
cases as
appropriate) File <Pt2 file>
Test date : 3/7/2013
Developed by : Amna Mazen Ali
Tested by: Mohammed Hassan Fahmy
1 | TriStation version matches design document \
2 | Versions of project-specific libraries used are the latest to date X
3 | Scan time matches design document \
Application type of programs, functions, function blocks and tagnames
4 | matches design document \
5 | Color monitoring is enabled for all programs \
6 | Annotation is ON v
7 | Monitor value is ON \
8 | Stop on keyswitch disabled \
9 | Remote changes to outputs disabled
10 | Disabling of points allowed V
Tricon/Trident node time synchronization setting matches design
11 | document
12 | Restart on power up enabled (Trident only)
Use local time is enabled (or disabled) according to design document
13 | (Trident only)
14 | Password required to connection is set according to design document X
15 | Hardware configuration matches design document \
16 | Program distribution is according to design document \
17 | Sheet template and sheet label data are according to design document
18 | Sheet titles are according to design document \
19 | Sheet titles are unique, no duplicates found X
20 | No empty sheets are in-between \
Logic is within the specified sheet area, does not cross over to the
21 | variable columns \
22 | Variables are placed in their respective columns \
Constant values are placed next to the logic, and not within the variable
23 | columns N
24 | Function block names are according to design document \
25 | Function block names are unique in logic \
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26

No function/function blocks input pins are left unconnected

27

Tag naming convention matches design document

28

Naming of spare 10 channels is according to design document

29

Tag group 1 and group 2 data are according to design document

30

Tag description matches project database

31

Tag annotation syntax matches design document

32

Monitoring colors were set according to design document

33

Aliasing of tags is according to design document

34

The settings for peer to peer connection and the number of send and
receives are according to design document

35

Each output has been configured (supervised/not supervised/unused)
according to design document and database

< |2 ||

36

SOE configuration is according to design document

37

Spare memory allocation for future usage is according todesign
document

38

All programs are included in the execution list

39

All declared tags are used

40

Proper comments have been added to the pop-up “Comments for audit
trails” that appears while closing the program

41

All “on hold” comment boxes were removed

42

Gate enable has been set, for allowing external host read/writes to a
specified range of MODBUS aliased variables when the controller is
operating in the RUN mode

43

No multi-write tags present

44

Functionality of structured text programs matches design document

45

Range, DB, alarm and delay settings in TriStation program sheets match
logic diagrams/C&E/database

46

All programs were compiled without errors or warnings

47

Project build has been done with no errors or warnings

48

TriStation program sheets match logic diagrams

49

For C&E, when a causes is triggered, it trips the associated effects
(a signature at the C&E sheet is required next to each cause checked)

50

For MSW projects, all MSW Aliased points are included in this TriStation
database

51

For MSW projects, TriStation program sheets match MSW ladder logic

52

For MSW projects, Hardware configuration matches MSW ladder logic

53

For MSW projects, SOE matches MSW ladder logic

54

For MSW projects, database match file listing TriStation tagnames
versus MSW names is implemented

Testing comments

QC date (if applicable)

By

QC results (pass/fail)

QC comments

Closing comments

pass

Table 4.1: Test of Triconex
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4.3- Test report of DCS
The following table is the test report for display.

Test case
serial#
(please
add, or
customize Applicability
test cases (test cases
as applicable
appropriate) | to...) Display <filename>
Test date : 29/6/2013
Developed by
Tested by : Abdullah Mohmed Ali
Design specifications, and revision (include relevant
TQs)
Source document (P&ID, sketch,...), and revision
1 Filename matches design specifications \
2 Display is in the right path \
3 Overlays are in the right path \
4 | Static layout | Merged/split display layout matches source document \
For duplicate displays, layout is the same and objects are in
5 the same locations \
Similar loops are represented in the same manner, and
6 matching design specifications \
Common display elements (title, banner navigation
elements, ...) exist and are in the right location according
7 to design specifications \
Vendor package representation matches design
8 specifications \
9 Title text matches source document \
10 Title case, font, color, size,... match design specifications \
Title text is within the preallocated box, not overlapping with
11 display banner border or other elements \
12 Navigation descriptions match source document \
13 Static text matches source document \
14 Static text does not include extra unnecessary spaces \
15 Static text abbreviations match design specifications \
Static text case, font, color, size,... match design
16 specifications \
Static text location (with respect to associated object)
17 matches design specifications \
18 Tagnames and equipment names match source document \
19 Pipe color-coding matches design specifications \
20 Line thickness matches design specifications \
21 Snap to grid is ON \
Static equipment color-coding matches design
22 specifications \
All DCS elements in the source document are represented
23 and their tags are correct \
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Logic/math functions are shown/not shown according to
24 design specifications \
25 Obijects are aligned and distributed in a consistent manner \
Object (tanks, heaters, ...) sizes match project palette, no
26 resizing was done \
Lines are as straight as possible, avoiding unnecessary
27 corners \
28 Line intersections are avoided where possible \
Line separations at intersections are clearly shown, and
29 match design specifications \
At 90 degrees corners, lines perfectly end at the corner.
30 They do not run any further \
Lines run under symbols (objects). This was checked in
31 view mode \
No line is connected to objects that can be toggled
32 visible/invisible N
At functions (for example summers), arrows are perfectly
33 placed (they touch the object representing the function) \
Display flows in the "appropriate” direction according to
34 design specifications \
Incoming and outgoing navigation arrows are placed at
35 screen border \
Dynamic
36 | configuration | No “disconnected” dynamic elements \
37 Level bars are configured \
38 Symbol aliases have the right compound/block names \
39 Symbol/loop association matches design specifications \
40 All objects/symbols open their corresponding overlays \
41 Overlays contain no “disconnected” elements \
42 Overlay movability is according to design specifications \
43 Display, overlay and/or symbol scripts are configured \
Pipeline/equipment navigations to other displays work
44 properly V
45 Banner navigation elements work properly \
Testing comments
QC date (if applicable)
By
QC results (pass/fail) pass
QC comments
Closing comments

Table 4.2: Test of DCS Display

4.4- log sheet:

This sheet is used for notification the customer about the problem and its
modification.
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Type
X Logic or interlock CDiagnostics program OTypicals
OSOE configuration OHardware configuration OSerial configuration
ODatabase OOther

Problem description

In logic Diagram sheet (29) ...... Tag(4103-BALL-110) is not used ,also in sheet(30)...... tag (4103-BALL-100) is not
used

Signature: _Amna Mazen Ali Date: 22/4/2013

Modification description

Keepitasa memory

Signature: Amna Mazen Ali _ Date: 22/4/2013

Modification validation

Signature: Date:

Figure 4.1: Triconex testing log sheet

Type
ODisplays — Static OLogic or interlock O Sequence
ODisplays — Dynamic * Loops OAlarms

ODatabase OOther
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Problem description

There are some blocks not healthy as PAKOUT and RIN

There is no simulation mode for these blocks.

Signature: Abdullah Mohmed Al Date: 29/6/2013

Modification description

Keep them on their state until hardware connection.

Signature : Abdullah Mohmed Ali Date: 29/6/2013

Modification validation

Signature: Date:

Figure 4.2: DCS testing log sheet
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Chapter 5 : Hardware

5.1-Introduction to triconex hardware

This section contains Triconex hardware configuration .Practically ,Tricoby is used
which consists of main processor(MP 3008),communication module(4351B) and
digital input module(3503E) as shown in Figure 5.1

Figure 5.1: Tricoby
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5.2-System configuration

Hardware configuration

Required
Al 23
DO 130
DI 73
With 20% spare
Al 28
DO 156
DI 88
Suggested design
Al Al,32 points
DO 5x(D0O,32 points)
DI 3x(DI,32 points)
Figure 5.2: Suggested Hardware design
1‘ 3"
=y FPre- |ETF Ex, ) Fre- |ETF
Cha;—:rsll's Mod. C:nf Cable Chf—:gis Mod. C:nf Cable
Mo Ke_‘l.-" Kel" Mo Ke_‘l.-" Kel"
Top |Bot ETFt = L Top |Bot ETFt = L
1 Hey | Key | hod ETPZ Hey | Key 2 Key | ey | hWod ETPZ ey | May
1 8312 | oo4| s o P51 8312 | oo4| s o
2 8312 | oo4| s o P52 8312 || = 1| = o
3 3008 | oo7 | ooz Slot 1
4 3008 | oo7 | ooz
5 3008 | oor| ooz Slot 2 |3503E | oo4 | oos 1 3
6] COM |4351B | oot | ooz o04 | oos 1 3
7l Slot 2 Slot 3 |3503E | oo4 | oos 1 3
8 o0 | oos 1 3
9 Slot 3| 3701 | ooz | oos |sTe2-210 5 Slot 4 3625 | oos | ooT 3 3
10 003 | 003 W 5 O0E | D07 3 3
11| Slot 4| 3625 | oos| cor = = =3 Slot & 3625 | oos|oor 3 =3
12 o0 | ooT 3 3 oos | ooT 3 3
13] Slot 5 |3503E | oo4 | oos 1 3 Slot 6 3625 | oos | ooT 3 3
14 004 | oos 3 DS | DOT 3 3
15) Slot 6 | 3503E | oo4 | oos 3 Slot ¥ | 3625 | oos | oo7 3 3
16 oD | DDE 3 DDE | D07 3 3
17] Slot 7 Slot &
18 | I |
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5.3- Power Module

5.3.1-PS 8312 Specifications

Each Tricon Chassis is equipped with two Power Modules—either one is fully capable
of running the controller at full load and rated temperature. Power Modules convert
line power to DC power appropriate for all Tricon modules. Any combination of
Power Module models can be used in Tricon systems.

Feature Description

Isolation 1,000 VAC or 1,500 VDC, Input to Cutput
Mominal input voltage 230 VAC (-15% to +10%)

Extended input voltage range 185 to 285 VAC

Low lime on/off hysteresis 7.3 VAC typical

Input power required 240 W minimum per power source
Input frequency 47 to 63 H=

Power factor 070 typical

Crest factor 2.3 typical

Input current

Steady-state

0.4 amps, typical; 1.2 amps, masximum

In-rush {172 AC cycle)

18 amps mavimum & 230 VAC

Input fuse rating and type

2.3 amyps, time-delay

Cratput voltage 6.3 VDC, #1% under all operating conditions

Cratput current 27 amps maximum at 140° F (60° C) ambient, which refers to the
air temperature measured at the bottom of the chassis

Cratput power 175 weatts at 140° F (60° C) ambient

Catput hold time & 0 volts input

20 m= minimum; 80 ms typical

Chatput over-voltage protection

125%, typical, recycle power to restart

Chatput over-current limit

140%, typical, anto restart

Chrer-temperature waming sensor

Temperature momnitor trips when the internal power module
temperature is greater than 181° F (83° C). Typically ccours at an
ambient temperature of 140° F (60° C) or higher.

Table 5.1: 8312 Power Module Specifications

5.4-Main Processors (3008)

5.4.1- Main Processor Status Indicators

The status indicators identify the processing state for the Main Processors.
A fault indicator indicates that the processor has an internal fault.
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Pass Fault  Active Maint1 Maint2  Description Action
Green No Yelow  IMNo No The module is operating No action is required.
steady light blinking  light Light normally. The Active
indicator blinks once per scan
when executing a confrol
program.
No Eed —a - - The module has failed. Feplace the module.
Light steady
MNo o - - - The mdicators / signal Feplace the module.
Light light circuitry on the medule are
Green  No Molight Fed Nolight TheMPiste-educating Allow [Noaction is required.
steady light blinking 10 munutes for the Pass
indicator to tum on. followed
by the Active indicator.
Green No Yellow  Fed MNolight Minor Fault in a noncritical Extract a Tricon Event Log
steady light blinking  steady porton of the MF, such as the  file and send it to the
battery voltage. clock calendar  Invensys Global Customer
not running, or temperature Support (GC5) Center for
mismatch. For v10 and later, analysis.
this may indicate that the
module has excessively resst
or re-educated in the last 100
days.
Gresn INo Yellow  Molight FRed The MP printed circuit board — Verify temperature
steady light blinking steady temperature is greater than conditions within the
183° F (B4" C}) or less than cabinet are normal. If so,
3 P{0°C). replace the module.
No Eed Molight FRed Fed MP firmware does not match ~ Replace the module with
Light steady blinking blinking other MPs. one that has matching
Hrmware.

Table 5.2: 3008 Main Processor Status Indicator Conditions

5.4.2-MP Communication Indicators

The Main Processors include indicators that identify the status of communication
across the COMM bus and 1/0 bus. The Model 3008 Main Processor has additional

indicators

that identify the status of network communication.

RX X Description Action

Yellow Yellow Normal response. MPs are communicating with ~ No action is required.
Blinking  Blinking the I/ O and communication modules.

Nolight No light Problem: MPs are not communicating with Replace the module.

modules.

Table 5.3: Communication Indicators for Main Processors

5.5-Analog Input Module

5.5.1-Al 3701 Specifications

Specifications for model 3701, which is a TMR Analog Input Module with a voltage

range of 0 to 10 VDC
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Feature Specification
Color code Light vellow
MNumber of input signals 32 differential, DC-coupled
Imput update rate 33 ms
Resolution 12 bits
Accuracy < 0.15% of FSR from 0° to 140" F (0° — 60° C)
Input resistance (load) 30 MO (DC), mindmnam
Input resistance & power off 30 K0 (DC), typical
Common mode rejection (typical) -80 4B (D - 100 Hz)
Common mode voltage range (Ser above Warning) -12V to +12V peak
Channel-to-channel isolabon 200 k£, typical
Mormal mode rejection -3dB @8 H=
-17 dBE 2 60 H=
-23dB @ 120 H=
Input voltage range Ote 10V
Logic power < 10 watts
Input over-range protection 130 VD C continmous, 113 VA continmouns
Input current range 0 te 20 mA with 300 £ shunt resistor
Module status indicators Pass, Fault, Active

Input diagnostic fault coverage®

Minimum input change 2% of full scale
Input change sample period 1 scan or 200 ms, whichever is greater
Minimum period of mis-compares 40 samples

Table 5.4: Al 3701 Specifications

WARNING

If the common-mode voltage range of a channel is exceeded, Triconex does not
guarantee proper operation of the module and accuracy of other channels.

5.5.2- Al Termination panel 9763-810F

Termination panel 9763-810F is compatible with 0 to 5 VDC, -5 to +5 VDC, or
0 to 10 VDC.

Analog input modules and has 16 voltage input terminals. When using 32
point
modules, you must use two term panels for each analog input module.

5.5.2.1 Specifications
This table describes specifications for 9763-810F.
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Feature Description
Panel type Voltage input
Points 16

Table 5.5: specifications for 9763-810F

5.5.2.2 Compatible Modules
This table describes analog input modules compatible with 9763-810F.

Module Part  Points per . Description

Number Module

3700 32 0-5 VDC, non-commeoned, differential, DC-coupled, TMR

3700A 32 0-5 VDC, non-commoned, differential, DC-coupled, TMR

3701 32 0-10 VDC, non-commoned, differential, DC-coupled, TMR

3703E 16 0-5 VDC or 0-10 VDC (use TriStation to configure for 0-5 VDC or 0-10
VDC), non-commeoned, differential, isolated, TMR

3721 32 0to 5 VDC or -5 to +5 VDC (use TriStation to configure input range),

differential, DC-coupled, TMR

Table 5.6:Modules Compatible with 9763-810F

5.5.2.3-Field Wiring Diagrams

This figure illustrates how to connect a 16-point or 32-point analog input module and
a

9763-810F to the field (1 of 16 or 32 module points shown).
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Figure 5.4: Field Wiring for 9763-810F with a 3701 Al Module
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CAUTION unused points must be shorted together.

5.6-Digital output Module

5.6.1-D0O 3625 Specifications

1. Power must be supplied to all points, including unused points on non-
commoned panels.

2. . The maximum output toggle rate enables proper operation of 1/0
diagnostics and detection of all normally detectable faults.

3. The 3625 module can be installed only in Tricon v10.2 and later systems.

Feature Specification
Color code Dark blue
NMumber of output signals 32 commoned
Recommended veliage range 1632 VDT
Nominal voltage 24 VDC
MhIaximum wvoltage 36 VD
Logic powher = 13 watts
Current ratings, maximum 170 £ 10% amps,/point, 5 amps surge,/7 ms
Tetal module cutput current (all points) 10 amps,/ termination panel
Rlinicnum required load 10D
Leakage current to load 4 ooy, maximum
Fuses (fisld terminmation module) Mot required: output switches are self-protected
against over-voltage. over-temperature, and over-
current
Status indicator: On or OHf state 1 per point
Statos mdicator: Module status Pass, Fault. Load. Active
Status indicator: Field alarm? Load (1 per point)
System-to-field isolation 1500 VDO pundmum
FPoint supervision Can be programmed per point
Short/ Open circuit detecton threshold Frogrammable per supervised point
Cratput diagnostic fanlt coverage?
Maxinum output toggle rate Ewvery o0 ms
Dhagnostic glitch duraton 2 ms maximum, 200 us fypical
Cm-state voltage drop: < 025 VDT typical &€ 250D
At backplans <17 VDl 17A
Cme-state voltage drop: = L 25 VD typical €& 250mA
With external termination, 10-foot cable <47 VDC @ 1L7A
OCme-state voltage drop: < 225 VD typical & 250m4
With external termimation. 99-foot cable =07 VDHC gl 1.74

Inductive kick-back protection (reverse EMF)  Cutput switches are self-protected

Table 5.7: 3625 Digital Output Specifications
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5.6.2-DO Termination panel 9662-610F

Termination panel 9662-610F is compatible with 24 VDC digital output
modules and has 16 load terminals and commoned power terminals (PWR+
and PWR-).

When using 32-point modules, you must use two term panels for each digital
output module.

5.6.2.1 Specifications
This table describes specifications for 9662-610F.
Feature Description
Panel type Commoned
Points 16
Maximum total current! 16 amps

Table 5.8: Specifications for Term Panel 9662-610F

5.6.2.2 Compatible Modules

This table describes digital output modules compatible with 9662-610F.

Module Part  Pointsper . .o Description

Number Module

3624 16 24 VDC, commoned, supervised, opto-isolated, self-protected, TMR

3625 32 24 VDC, commoned, supervised/non-supervised, opto-isolated,
self-protected, TMR

3664 32 24 VDC, commeoned, opto-isolated, self-protected, dual

3674 32 24 VDC, commoned, opto-isolated, self-protected, dual

Table 5.9: Modules Compatible with 9662-610F
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5.6.2.3-Field Wiring Diagrams

This figure illustrates how to connect a 16-point or 32-point supervised DC digital
output

module with self protection and a 9662-610F to the field (1 of 16 points shown).
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Figure 5.5: Field Wiring for 9662-810F with a 3625 DO Module

5.7-Digital Input Module

5.7.1-DI 3503E Specifications

This table lists the specifications for model 3503E, which is a TMR Digital Input
Module with a nominal input voltage of 24 VAC/VDC and a self-test feature
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Feature

Specification

Color code

Dark red

MNumber of input points

32, coonmoned in grouaps of 8

Input frequency ranges

D or 47-653 H=

Eecommended input range

20-42.5 VDT

MMardniom voltags

42 3 VAC/VDC

Swvitching level: OFff to On

13 VAC/VDC typical, 18 VAC/VDC worst-case

Switching level: On to Off

8 VAC/VDC typical, & VAC VDT worst-case

Typical hysteresis

4 VAC/VDC

Mominal turm-on

6mA to P mA

Input impedance > 1.23 k£ nonyinal
Input delay: O to On < 8ms
Input delay: On to O < 15 ms

Point isclabion, ophto-isolated

1,000 VAC mindonum, 1,300 VD muindmuam

Statms indicator: O or OFf State

1 per point

Status indicator: Module status

Pass, Fault, Active

Logic power

= 10 watts

MNMoowinal field power load

0.5 watts per Omn point?
L3 watts @ maximam field voltage

Leakage cament to chassis & 60 Hz=

025 A mardmum per Chn podnk

Input diagnostic fault coverage®
Marxionum imput togele rate
MMinimaum input toggle rate, On state
Mimimum input toggle rate, OFF state

Ewvery 100 ms
Mot required

Every 3 months (onanually togegled by the user)

Diagnostic glitch duration®
Cratput voltage
Cratput impedance

20 ms typical
< 1/2 Vg
< 187 kKD

Table 5.10: 3503E Digital Input Specifications

5.7.2-DI Termination panel 9563-810

Termination panel 9563-810 is compatible with 24 volt digital input modules and has
16 input points and commoned power terminals (PWR+ and PWR-). Each input point
is protected by a fuse with a blown-fuse indicator.

5.7.2.1 Specifications
This table describes specifications for 9563-810.

Feature Description
Panel type Commoned
Points 16

Maximum: 3.3 mA
Typical: 2.5 mA

Leakage current per point

Table 5.11: Specifications for Term Panel 9563-810
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5.7.2.2 Compatible Modules
This table describes digital input modules compatible with 9563-810.

Module Part  Points per

Niiinhar Modiile Module Description Fuse

3503E 32 24 VAC/VDC, commoned in groups of 8, TMR with 1A, slow
self-test

3505E 32 24 VDC, low-threshold, commoned in groups of 8 1A, slow

with self test, TMR

Table 5.12: Modules Compatible with 9563-810

5.7.2.3-Field Wiring Diagrams
This figure illustrates how to connect a 32-point digital input module and a 9563-810
to the field.
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Figure 5.6: Field Wiring for 9563-810 with a 3503E or 3505E Module
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5.7-Communication Modules (TCM -4351B)

The Tricon Communication Module (TCM) enables a tricon controller to
communicate with modbus device (Master or Slaves), a Tristation PC, a
network printer, other tricon controllers, and other external devices on
Ethernet networks.

Each TCM has four serial ports, two Ethernet network ports, and one
debug ports (for Tricon internal use).

Feature Description
Serial ports 4, B5-232 fR54E3 ports, DB-9 connectors
MNetwork ports 2,10/ 100BaseT Ethemet ports, R]43 conmectors (MModels 4331,

43514, 43518, and 4333)

2, fiber-optic mode Ethernet ports, MT-E] connectors with
62.5/125 um fiber cables (Models 4332, 43532A, 43328, and 4334)

Port isclation 300 VDC

Communication protocols TriStation, Embedded OPC Server (Models 4333 and 4354),
Modbus, Modbus TCFE, TCE/IP, SINTP, T3AA (with support for IP
Multicast), Trimble GPS, Peer-to-Peer, Triconex Time
Synchronization, Jet Direct (network printing]

Modbus functions supported 01 — Fead Coil Status 06 — Modify Register Content
02 — Fead Input Status 07 — Fead Exception Status
03 — Fead Holding Registers 08 — Loophack Diagnostic Test

04 — Fead Input Fegisters 15 — Force Multiple Codls
053 — Modify Coil Status 16 — Preset Multiple Registers
Communication speed Copper Ethemet ports: 10/100 Mbps (Model 4333 only supports

100 Mbps conmections)
Fiber Ethemet ports: 100 Mbps

Serial ports: up to 115.2 Ebps per port, aggregate data rate of
460.58 Kbps for all four ports

Status indicators PASS, FAULT, ACTIVE, FIEM
LINE — 1 per network port

T (Transmit) — 1 per port
RX (Receive) — 1 per port

Logic power < 10 watts

Table 5.13: TCM Specifications
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5.8- Introduction to DCS Hardware

The Intelligent Automation (I/A) Series system is an Open Industrial System (OIS)
that integrates and automates manufacturing operations. It is an expandable
distributed system that allows a plant to incrementally tailor the system to its
processing requirements.

The modules that make up the I/A Series system communicate with each other
even though they may be located in a variety of locations. These locations
depend upon the conditions and layout of the particular process plant.

Another advantage of a distributed system is that each module has specific
responsibilities. Each module independently performs its function regardless of
the status of other modules.

The Mesh control network is a switched Fast Ethernet network based on IEEE
802.3u (Fast Ethernet) and IEEE 802.3z (gigabit Ethernet) standards. The Mesh
control network consists of a number of Ethernet switches connected in a mesh
configuration.

The Mesh control network configuration allows high availability by providing
redundant data paths and eliminating single points of failure. The flexibility of
the architecture allows you to design a network configuration that fits the needs
of the control system. Configurations can be as simple as a host workstation
connected directly to a controller, or as complex as a multi-switch, fully meshed
control network, communicating at speeds up to 1 gigabit per second.

Bold

o
[} I=
| | I -
- ® o X
FoxC om HERE—T & popen
e — . .

Figure 5.7:1/A Series System

The I/A Series system is a set of devices, each of which is known as a module.
Each module is programmed to perform specific tasks associated with the
monitoring and controlling of manufacturing processes.
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In order to meet specific needs at a plant, process control personnel create or
modify software that executes within the modules. Various types of software and
hardware configurations are better understood and successfully completed when
personnel first become knowledgeable of the functions that each module
performs.

The basic function of a module determines its classification as either a:

e Processor Module (Station)
e Fieldbus Module (FBM)
e Ethernet Switch

Associated with these modules are various types of hardware such as peripherals
and cabling.
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WORKSTATIONS
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3PLITTER!
SONBMER
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TYFROM
PHOCESS

Figure 5.8: The Mesh Control Network
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5.9- Hardware component

Figure 5.10: Hardware component cont’d
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 to connect sw

&,

Figure 5.11: Hardware component cont’d

5.9.1-Workstation

Figure 5.19 below and Figure 5.20 illustrate the external appearance and show
the cable connection points on the Model P92 Workstation.

P-code and 7 DELL o e
Mi C RECISiong
labels (on top)

DVD+RW
eject button

VD +RW

5.25-inch bay

Headphone Diskette drive A™

connector

Microphone

connector USB ports

Power button
with power LED

Front panel

‘_ —_—__"-'-

Figure 5.12: Front Panel Layout Model P92 Workstations

Software station type
identification label
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Voltage selector switch

Line out Micraphone in

R.J-45 connector

{on-board NIC) USB ports for keyboard

USB ports and mouse

COMA serial port
Parallel port

Mouse port (unused)
Keyboard port (unused)

Slot 1*: PICI

Slot 2*: PCle x16 video card slot
Slot 3*: PCle x8

Slot 4*: PCle x16

Slot 5*: PCI

Slot 6*: PCI

DWINGA monitor
connaction

Figure 5.13: Model P92 Workstation Rear Panel

The Workstation Processor

The main function of the Workstation Processor (WP) is to act as the human
interface between the user and the process by providing the programs necessary
to operate the user-interface devices.
These devices are the:

e Workstation monitor

e Alphanumeric keyboard

e Annunciator keyboard

e Mouse or trackball

e Touch screen



Chapter5: Hardware

5.9.2-Field Control Processor 270 (FCP270)
FCP270

Figure 5.14: Field Control Processor 270 (FCP270)”

5.9.2.1-Function

The Field Control Processor 270 (FCP270) is a distributed, optionally fault-
tolerant, field-mounted controller module. The FCP270 performs regulatory,
logic, timing, and sequential control together with connected Fieldbus Modules.

It also performs data acquisition and alarm detection and notification. The
Field Control Processor 270 (FCP270) is similar in size to the FBMs and mounts on
a baseplate, provides process control, and serves as a communication interface
between the FBMs and The Mesh control network.

The FCP270 connects to The Mesh control network via standard fiber optic
100 Mbps Ethernet cables. For high speed communication between the modules
in the fault-tolerant configuration, the two CPs are installed in adjacent FCP270
slots in a baseplate.

The FCP270 supports the following hardware:

< All 200 series DIN rail mounted FBMs (up to 32 FBMs)
« Field Device Systems Integrator (FDSI) modules
(FBM230/231/232/233).

5.9.2.2- Features

The FCP270 provides the following new features and improvements:

A direct 100 Mbps Ethernet fiber connection to The Mesh control
network for high speed data communication that is immune to
electromagnetic interference over the distance of the fiber cable.

A fault-tolerant option that delivers improved availability and safety using
unique, dual controller comparison on all outgoing messages.

Hardened, field-mounted control (100 Mbps Ethernet fiber controller, 2
Mbps fieldbus, Series 200 DIN rail mounted FBMs, Termination
Assemblies, and FPS400-24 power supply). The new configuration
eliminates the need for a rack room (you only need a control room and a
field enclosure).
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Connection to Ethernet or serial devices via FDSIs allows for new device
interfaces. The FDSIs include FBM230, FBM231, FBM232, and FBM233.
Optional global positioning system allows external time synchronization.
Sequence of Events (SOE) is optionally time stamped at the FBM to 1 ms
accuracy throughout the system for later analysis of events. Time
stamping has 1ms accuracy only when using the optional GPS external
time synchronization.

Optional Transient Data Recorder (TDR) allows 10 ms sampling of analog
data for later analysis of events using Transient Data Analyzer (TDA). TDR
data is optionally time stamped to 1 ms accuracy. Time stamping has 1ms
accuracy only when using the optional GPS external time synchronization.
The infrared I/A Series Letterbug Configurator allow setting and reading
the controller letterbug.

Memory resident image for fast station reboot. Reboot time is less than
10 seconds.

Improved controller performance. Block executions/second is 10,000 for
the FCP270, compared to 3400 for the CP60.

Up to 4000 blocks can be configured for the FCP270 (or fault-tolerant
FCP270 pair)

A scalable license lets you start small with a full-featured control system.
You can grow your system over time.

Alarm enhancements to the function blocks: re-alarming on changes to
alarm priority, re-alarming based on time, alarm suppression based on
time.

Foundation Fieldbus, FoxCom, HART, Profibus, and Modbus FBMs are
supported. For enhanced reliability during maintenance operations, the
FCP270 is equipped with a recessed reset button, located at the front of
the module. This feature lets you manually reset the module without
removing the module from the baseplate.
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5.9.3- Baseplate

FCM ldentification Unit

' FBRM

Figure 5.15: Baseplate

5.9.3.1- why Baseplate?

FBMs and FCMs are NOT stations. Physically, they are smaller than stations and
require a different mounting structure to house them. The baseplate, which is
attached to a mounting bracket that in turn is connected to a DIN rail, provides a
base for mounting 200 Series FBMs and FCMs.

A maximum of four baseplates can be interconnected to provide mounting for up
to 30 FBMs per FCM or redundant FCM pair.

A baseplate has eight mounting positions that can accommodate a maximum of
eight FBMs or a combination of FBMs and FCMs. The baseplate also provides the
necessary connectors for redundant power, redundant Module Fieldbus and 1/0
signal cable connections.

5.9.3.2- Connection in baseplate

A baseplate has eight mounting positions that can accommodate a maximum of
eight FBMs or a combination of FBMs and FCMs. The baseplate also provides the
necessary connectors for redundant power, redundant Module Fieldbus and 1/0
signal cable connections.

The FCM is normally placed in the first slot of the first baseplate, but its locations
can be anywhere. Redundant FCMs must be adjacent to each other.

In addition to the FBMs and FCMs, an FCM identification unit is mounted on the
signal connectors adjacent to the FCM(s). This unit provides the letter bug ID for
the FCMs.

A letterbug is a unique address assigned to the FCM (or redundant pair).

Each baseplate is assigned a number from 0 through 3, by means of two switches
on each baseplate. The particular sequence in the number assignments does not
matter, but each baseplate must have a unique number, which is also used in
address identification of FBMs
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The baseplate is available in two basic configurations:
- Horizontal DIN rail mounting - For mounting on a horizontal DIN rail,
which can be freestanding or mounted within an enclosure.
Vertical DIN rail mounting - For mounting on a vertical DIN rail, which
can be free-standing or mounted within an enclosure.

5.10-Step by step to download to CP

5.10.1- Windows XP Operating System Quick Restore

The following procedure restores your system’s hard disk to its original state
when shipped from Invensys (Windows XP operating system, all required
drivers).

1. Turn on the monitor.

2. Turnon the computer.

3. Insert the appropriate Restore CD for your Model P92 Workstation.

4. The computer boots to the CD Restore boot disk. When the blue screen
appears, press M for Menu.

At the CFI Recovery Disk screen, press Enter to select Restore The System.

6. At the Please Confirm screen, press R to restore the system. A warning
message appears.

7. Press C to start the restore process. Press Enter on the next screen. The
restore takes about 15 minutes. When the process is completed, a green
screen opens, indicating successful completion of the restore operation.
(A red screen opens if there are any errors.)

8. Follow the on-screen instructions to remove the CD from the CD-ROM
drive.

9. Reboot the computer by pressing CTL+ALT+DEL.

10. Now the system boots into the Windows XP Professional operating
system and auto-logs into the Fox account. Wait a couple of minutes to
allow the workstation to “plug and play” the add-in cards, then shut down
and restart the workstation before pro-ceeding to the next section or
installing I/A Series software Optional System Component Requirements.

o

5.10.2- SYSTEM DEFINITION

System Definition identifies the I/A Series system components, the system
software required by each component, the system component letterbugs, and
other system characteristics for correctly loading system software and identifying
the system software objects. System Definition produces a Commit diskette
which is required for software installation and, therefore, must be completed
before software installation.

System Definition comprises five software components and a READ ME file. The
software enables system configuration, preparation of a system component
database, and preparation of a Commit dis-kette.



Components are:

The steps

Configuration Components
Hardware Definition
Network Definition
Parameter Definition
Software Definition

to configure OUR PROJECT
Accessing System Definition
Selecting software release
Creating switches

Creating stations

creating field modules
Checking the configuration
Producing a Commit diskette
Saving the configuration

5.10.3- Installing I/A Series Software

1. Place the I/A Series CD-ROM in the CD-ROM drive or using flash memory to
install I/A series direct and follow the setup process to the end.

2. Note that, during the setup process, you need to insert two floppy disks. The
first is the commit diskette that you are created it after finishing the system

definition. The second is disk with number 11001.
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3. Finally, If you suspect a problem with the installation process or want toverify
its success, view the log entries produced during configuration.
4. To view messages from a recently completed setup, select View Logsprior to

restarting the computer. These logs can be printed.

5.10.4- Installing Foxview, FoxDraw and IACC programs

After the workstation restarts, the I/A Series software starts without FoxView
and FoxDraw Software. You can install them from CD-ROM or flash memory.

5.10.5- Download to CP

Save all data from IACC in virtual machine then download it to cp by using CMD
or directly from IACC.
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