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Digital Initiatives at BPCL Mumbai F
. enargising (ves
Refinery
@ Digital AR-VR Digital Twins & Digital Strategy
Turnaround Technologies RPA & Roadmap
Digital Turnaround Activities, AR based Remote Real time self optimising .
Activity Monitoring, Drone Assistance, VR SMART Refinery and Digital Strategy and Roadmap
. : : . . . was formulated for BPCL
Surveillance, Al Visual based Safety Training Robotic Process Automation o
. . Group Refineries
Analytics Modules Scenarios
MS
Remote COVID19 Dashboar
Teams Access Response ds
Implementation of MS Availability of Refinery Portal COVIDlg \yachnatlon COVID 19 Vaccination
Teams platform in Refinery & Applications to all users Slot Bocﬁlﬂ@ nfheoNs Self Update and
through VPN Rota Application etc. Dashboard, COVID19

Information Portal
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Focus Areas for Improving Operational L
Excellence
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Health Security Safety Maintenance & Energy Production Planning &
& Environment Reliability Management Scheduling
(HSSE )
Production International Trade Non-Hydrocarbon Engineering &
Eicoution & Supply Chain Optimization  supply Chain Capital Projects
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Digitally Connected Process Units

Al in Predictive Analysis & Digital

Twins Digital Turnaround

AR-VR, Robotics, RPA,
RTLS
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L
( Connected
solutions
Connectivity Digital

State-of-the- PFOCeSS UnItS
Unified .
Communlcatl
to Modules Workflow
Increased Productivity & Enhanced ‘

art mobile
Data Analysis
for
operational
Seamless Intelligence
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Digitally Connected Process LSty

In-house solution for a Units

responsive and connected

manufacturing unit at : GTU, HCU
& LOBS.

1. State of the art - Mobility solutions Data Centre
2. Seamless Connectivity to refinery

i

GTU Control Room

wrvIsze

: o Productivity in field
o . activities increased by 30%.




Digitally Connected Process oS08
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Live DCS Graphics in Field through
secure data connection on hand-held

Intrincie TAa hlmfc
HtHASTC1abtets

Online availability of drawings, P & ID
s and PFDs

J

SAP, Work Permit System, BPMAI, LIMS
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ss in real time from field

Onli ald ol : ok d
capture
and analysis

Critical Pumps health monitoring
using Web based tools and wireless
SEINS0I'S




IIOT Initiatives - BPCL One
Rotary

Leveraging IIOT for Continuous monitoring of
critical pumps

Reduced Mean time between failures
Increased Productivity
Reduced energy losses
Improved Reliability

Analytics of Plant web Insight

Prossuce Seal
Fault Condition Vibration  Po%k (Discharge, Differential  Fluid  Tamperature “:::'”
and Soal Fluld) Level

Impacting

Wireless Transmitters for Pump

Plant web Insight
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Predictive Analytics using Al ML
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In-House Digital Twins oSt

Real Time Self Optimizing SMART
Refi pery
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DIGITAL SOLUTION ARCHITECTURE

Refinery Planning Tool

Digital Twin Integration to refinery planning tool (every 4 Hour)
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Real time crude assay
characterized (Everyl Hour)

: DATA SILO§ INTEGRATOR
Process conditions from plants (every 15 minutes)

Product Quality Inferential
Process conditions from plants (every 15 minutes) integrdte |

MONITORING
PARAMETERS

Advance Process




APC & Real Time Optimization ©

Bharat
Patroleum
IR

Amine Absorber & Regeneration
Units —

DIGITAL TWIN- APC Dlgltal TWIﬂ aélgzlé)ghation award by for the year

{2at| Centre For High Technology

. ! Ministry of Petroleum & Natural Gas

\
@ Eigei-god  Government of India

Digital Twin company of the year
2021 —

Predicts Real-time Lean varers
Amine loading
Real time simulation
updates APC inferential
every 1 hr.
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Key Features of Digital Interventions in
cfurnaround

Real time Monitoring of
Plan Vs Actual Using
handheld devices

Intelligent cameras are for
Activity Monitoring

Complete monitoring
of progress using Live
streaming of all critical
activities
Automated
Drone Flights including Covid
Night Vision Drones for parameters
safety surveillance screening
Artificial Intelligence- g
Augmented Reality with GOPRO Visual Ana[yt|cs based & ’*B e 4 v ) h
Cameras for column internal Man Power Counting L3 ‘
Inspections m Live streaming of catalyst
]

loading for remote

locations
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Digital Interventions during
Turnaround _
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Digital Interventions during e
Turnaround

Safety Surveillance Frequent High-Risk
Observations Observations

s N
(Personal Protective Equipment b (Job Safety ) lnslghts from last 5 diy.'b
rza 3 h\ 3 WORK AT HEIGHT
Total - 67 Total - 31 ]
~ J - J
(Confined Space Entry h 'Droppud Objects ) E'
-
2 p 2 Most frequent High risk
observation
Total - 18 Jak Total - 11 ) with 15 Observations above or equal
- -~ - - - 1o High Risk level (Risk Rating 4)
Work at Helght Housekeeping TS
S e s P

" —
& i 2 |
Total - 65 )| vewt-12e ) W I I I l

e WT] cot| 87

'Llﬂlug and Hoisting 3 (Construction Traffic Interference |
. A9 I Il B =
™ - ™ Y™ "y .
L Total - 23 ) L Total - 0 ) l Il

19 Drone-based - Stack
Inspection
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Augmented Reality / Virtual Reality Experience =
Centre-MR
. Oculus * Microsof
Quest t
’ (VR Device) HoloLen
© oculus quest Used for
Virtual S2
Scenario .
Safety (Head Mounted device)
Trainings. Used for AR/ VR and
Mixed Reality
 Oculus Go Scenarios.
(VR Device)

Used for Virtual
Scenario Safety
Trainings

 Real Wear

- Device ‘
d Mounted Tablet
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AR — VR Use cases in =
BPCL MR

—\ﬁ Remote Assist for
Equipment
Maintenance

Li:

O
O

Support the field
operators for critical
maintenance activities
by Remote Experts from
anywhere in the world.

Custom made AR/VR
- based Learning
Experience

Immersive training session for
refinery specific use-cases for
Safety and Operation training.
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Robotic cleaning of e
Manholes (Improved
Health / Safet

Collaborated Efforts with Startup Company-
GenRobotics

Application :- Cleaning of 50 Nos. Manholes in Mumbai §
Refinery & 10 nos in public areas (Collaboration with

MCGM)

Technique Adopted :- Intrinsically safe cameras suitable
for hydrocarbon environment with display screen, control
panel, robotic arm and bucket , total weight — 60 Kg
Technology :- Bandicoot (World’s first robotic scavenger)

Benefits :- Eliminates risk, safety & health hazards to
workers involved in manual cleaning of sewers/ manholes

23
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Robotic Process Automation

erargising lives

RPA Applications
deployed so far..

Procurement
HR Employee Relations
HR Benefits &

noscric W L Administration
PROCESS /
AUTOMATION /

...'P_'

Robotic Process Automation

4

|
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Improved Efficiency, Reductiofngn.cycletime - .

SN e A




I Benefits of Robotic Process
Automation (RPA) o

Availabilit Audit

y . Trail,
Bots don't Al activity
sleep! .. logged

Productivi Accura
Higlyvolume in less Cy
time 0% error
rate
Scalabili

QL?(?( ramp
up/down
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Real Time Location Sensing oA

erargising ives

. L (RTLS)
Solution architecture : Wireless, Easy to deploy & scale

Lora SafePass ™ Application &

LoraWAN 128 bit Secured
encrypted IP connection
MNetwork Server! FF = e
_.n | , I 3G/4G GSh backhaul

i.t i

. ™ » Dashboards
chlr’g:;\ss {Smart ID Gateway 10T Platform 2 Aartefokiarms
* Reports
= APl integrations
(Optional)

\
/ % ID card : Location Beacons :
. battery powered r-“ battery powered | ~ 1-year
{ 1 year life) J v battery life)

ATEX complaint ’ ATEX complaint

LoRaWan receiver { Gateway): powered
device with dual redundancy . GW uses
backhaul of 3G/4G from 2 operators

1 active + 1 redundant connection




Salient Features of RTLS o
Solution

Audio alarm & Alerts
ID card generates audio alarm if an
employee enters a hazardous or

Enables IN/Out time automatically, restricted zone

performance/behaviour analytics etc.

Location Information
@ Captures location{Zone) information.

SoS signaling
Employees can send an SoS signal to
alert appropriate executives in case

of an emergency

Geo fencing

Demarcate work area into zones, altowing
alerts to be generated if employees enter
restricted or hazardous zones

Fall and immobility
Proximity detection (Optional) t

Ability to detect and alert on sensing Ability to detect and alert on
proximity sensing proximity

Headcount

Detecting number of employees in
each work area
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Key Activities

Formulation of Digital Strategy & Roadmap for

Defining Digital Vision

* Interact with BPCL’s
senior leadership and
business stakeholders
to understand business
objectives and current
Digital strategy

* Conduct visioning
workshops with all the
relevant stakeholders

As —Is

assessment

* Analyze global best
practices for Oil &
Gas industry relevant
for BPCL

* Assess BPCL's
current business
processes across
all business units

* ldentify and map
digital themes for
business and
functional units of
BPCL

©

Bharat
Patrolaum
STt
erargising ives

Develop Digital

: - Sustaining Digital
Implementation Roadmap | Transformation
* Develop Digital roadmapand | + Facilitate setting up of
implementation pian : Digital Centre of
* Define reference architecture, | Excellence (DCoE)
develop inifiative prioritization : * Design communication
framework, KPls and common 1 plan, and change
governance model : management strategy
* |dentify resource requirement, |
suggest organizational change :
Target State and prepare project charters i .
Assessment ! “
i
Define “To-be” . ]
Digital state as per “ "
comprehensive “As-

Is" assessment,
global best
practices and
capabilities of BPCL

L




Reduced risk to
personnel
safety and health

An intelligent,
predictive and near-
real-time business

Operational
Excellence

Concurrent real-time
supply chain
management and
optimization

Continuous
Improvement in asset
availability, reliability
and integrity

A AN AN AN

Refinery of new Era

Real-time Operational Excellence through Digital

Trancfarmatinn
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» Real Time Monitoring of Personnel

* VR Based Safety Training using immersive technologies

* Digital Twin Approach (Process and Asset Digital Twin)

« Advanced Process Control application integration to
online process simulations.

* Crude import to product supply, integrated value chain

» Asset Integrity integrated to Predictive Analytics for
Reliability Improvement
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trategies for Adopting Digital at BPCL Mumbai ity

Refinery

s

Leadership & Strategy

muph)adlgf 2 " E .
lm.sgg:a".g.i:g'“[?_sgmx?im
digital=-{Sconitibuting

culturesibiogens
\__sharing =

| Embracing Digital as

talking

Culture Capability

| Building

Digital Enablement Plan
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