
Steady state display :

SOP’s for Startup and shutdown
Permanent databases for Crude Assay, Product Specifications etc
Major equipment startup steps
Money earned per day 
Disaster Management Procedures
Crude Blends – daily processing
HSE highlights
No. of permits
KPI’s and KOI’s – shiftwise,  daywise, monthwise, yearwise
KPI’s and KOI’s – actual vs target 



Typical Abnormal Situation layout :



Plant Upsets/Abnormal situation:

Predefined graphics for major upset conditions to 
displayed on receipt of appropriate alarm 

SOP’s to aid the operator to also appear on Large 
Screen  

System information not easily retrievable can be 
promptly displayed 

Zooming–in of key parameters giving common view of 
relevant information 

Avoiding disruption of operator station activities



Motivation to Operation group:

Complex level Display under one roof

Benchmarked KPI information.

Benchmarked Key Operations Indices.

Current status wrt Target

Best Achievement till date

Safety tickers and videos 

Gross Refining Margin

Quick escalation to all stakeholders 



APC

Operational issues:

Safe Operation

TECHNOLOGY

Reliable Operation
Work 
Practices

Optimal Operation



Operational Excellence is our Focus:
Human World

Project Director
Site President
Operational Manager

(KPI’s Cockpit)

Process Engineer
(Improve)

Process Operator
(RUN 24 / 7)

Reliability Engineer
(Maintain)

Automation World

Protecting Assets

Making Better Product

SAFETY

DIAGNOSE

OPTIMISE

RUN

Physical World

Installations:-

Units
Mechanical Assets
Instruments
Valves



.

Foundation Fieldbus System :



.
The future of Process Automation.

Life cycle stage

Proven Technology.
First FF systems delivered more than 5 years ago.

Openness.
Non Proprietary.
Continuity to  evolve.
Adopt new technology.
Interoperability

Our considerations :



Foundation Fieldbus wiring Concept:



Foundation Fieldbus wiring Concept:



Intelligent Field Devices:



.
Inter operatable products & Systems
Elimination of proprietary Protocols
Technology enables innovation by manufacturers
Device Diagnostics
Lower installation costs
More information from the valves
Multiple inputs from one device
New instrumentation easier to add later
Reduced wiring.
Reduced terminations.
Reduced commissioning time.
Ability to implement control in the field.
Reduced Control room space.
Instrument Diagnosis.

Expectations of the FF Technology:



Distributed Control Systems:



Mesh Network:

RSTP =

AREA 2AREA 1

Devices in each area connect to a pair of switches 

X

WS4

WS2WS1 X

CP2 CP3 CP4 CP5CP1

WS3

Network automatically finds the most efficient communication path 

Network finds a new path milliseconds after a fault occurs 

CPs switch connection path to the network

X



Emergency Shutdown System:

ESDPLC

Development in Logic

RelaySwitches

CPU assembly



ESD Protection:

It is a Safety Instrumented System (SIS) also known as
Emergency Shut Down (ESD) system which takes care of the
abnormal process conditions and protects :

Plant and Equipment
Environment
Human Life &
Reduces  the risks associated with Hazardous Operations

A safety system may be defined as a system of logic which is 
designed to await and recognize the onset of a specific process 
demand with the objective of preventing a dangerous process 
hazard.



Dike Passive protection layer

Emergency response layer
Plant and
Emergency 
Response

Process
Value Normal behaviour

Basic
Process
Control
System

Process control layer

Operator
Intervention

Process control layer

Process alarm

Process
Shutdown

Trip level alarm

Safety
Instrumented
System

Safety layer
Emergency
Shut Down

Prevent

Mitigate

x   x 

Relief valve,
Rupture disk Active protection layer

Control and Protection Layer:



Fault Tolerant Concept:

. A Single fault in the system must not create erroneous inputs or 
outputs, nor shall it prevent the system from functioning as designed



Safety Integrity levels:



Safety Integrity levels:



TMR SYSTEM ARCHITECTURE

INPUT
TERMINATION

R/O=Read-Only Links

OUTPUT
TERMINATION

OUTPUT MODULEINPUT MODULE

I/P PATH C

HOT REPAIR MODULE

R/O

R/O

O/P PATH B

O/P PATH A

O/P PATH C

HOT REPAIR MODULE

I/P PATH A

I/P PATH B

R/O

R/O

MICRO
CONTROLLER

CONTROLLER
MICRO

CONTROLLER
MICRO

R/O

R/O

CONTROLLER
MICRO

CONTROLLER
MICRO

CONTROLLER
MICRO

PROCESSOR
A

PROCESSOR
B

PROCESSOR
C




