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Next Issue Focus - August-September 2019 :
‘ADIPEC 2019’ Special Issue – EPC in Oil & Gas Industry’

Greetings from Offshore World, a bimonthly publication of Jasubhai Media, disseminates into 
the entire Oil & Gas Industry – Up-, Mid-, & Downstream  Hydrocarbon. Since 2003, the niche 
publication has been provided authentic, critical and well-researched information on global 
hydrocarbon industry innovations.  

We are glad to inform that Offshore World is the Official Media Partner of ADIPEC 2019, 
world’s largest Oil & Gas and Marine Show, scheduled on 11-14 November 2019 at Abu 
Dhabi. The August-September 2019 issue of Offshore World is ‘ADIPEC Special’ and based on 
‘EPC in Oil & Gas’. The special issue will circulate among the visitors, delegated, exhibitors 
and speakers during the show. 

We invite Application-oriented and Technical article, write-ups, Guest Column, Case Study on 
the various aspects of EPC in the entire Oil & Gas Industry. 

Jasubhai Media Pvt Ltd
Taj Building, 3rd Floor, 210, Dr. D N Road, Fort, Mumbai – 400 001, INDIA.
Tel: +91-22-4037 3636 | Fax: +91-22-4037 3635 | Email: sales@jasubhai.com | www.oswindia.com

   Guidelines for Submitting Article:
• The article will be generic in nature and will not showcase   
 any organization’s offering solutions and product.

• The word limit of the article will not be more than 2000 and  
 Max. 3-4 images and figures, etc can be accommodated with  
 the article.

• The article has not been published anywhere before (Offline   
 and Online).

• Along with the article, please share the Author/s’ name,   
 Designation/s and organisation/s along with his/her latest   
 photograph and official email id. 

Please contact:  Rakesh Roy ,  Sub Editor,   Mob: 91-7738685738 | Email: rakesh_roy@jasubhai.com 

• Detailed Engineering Excellence in Oil & Gas EPC
• Efficient Project Management Practices in Oil & Gas Project
• Detailed Engineering in Brownfield Oil & Gas Field Development
• EPC Management at Deepwater & Subsea Oil & Gas
• Design Optimisation at FEED Stage in Oil & Gas EPC
• Digital Transformation in Oil & Gas EPC
• Role of the Digitalization and Automation in Oil & Gas EPC
• EPC in Natural Gas Process Plant
• Pipeline Integrity Management in the Oil & Gas Industry 
• Water Management in Oil and Gas Industry 
• Modularisation of LNG facility
• EPC Design Code for Refinery & Petrochemicals 
• Latest trends in Modularisation in Refinery & Petrochemical Plants
• Indian Oil & Gas EPC Market - Overview, Growth Drivers, Challenges & Opportunity
• and many more…

REACH OF OFFSHORE WORLD 

Direct connect with top 1000 CEOs from Indian 
Hydrocarbon and allied sectors

Over 28,000 Regular Print Run

A Wider Exposure through E-editions (Tablet/Mobiles)





Offshore World is an all-encompassing magazine for the  hydrocarbon and 
allied industries. A bi-monthly magazine, launched in December 2003, Offshore 
World disseminates authentic, critical and well-researched information on global 
hydrocarbon industry innovations.  The magazine offers latest and strategic 
information on the upstream and downstream hydrocarbon industry.  The 
endeavour of Offshore World is to become a vehicle in making “Hydrocarbon 
Vision 2025” a reality in terms  of technologies, markets and new directions, and 
to  stand as a medium of reaection of the achievements and aspirations of Indian 
hydrocarbon industry. 

Circulation: 28,000

OSW Target Segments
•	 5% Hydrocarbon Exploration

•	 10% Hydrocarbon Processing

•	 20% Drilling and Equipment Manufacturers

•	 10% Development and Production Companies

•	 13% Transportation and Logistics Companies

•	 12% Refining and Marketing Companies

•	 15% Plant, Machinery and Equipment Providers

•	 10% Technology Solution and Service Providers

•	 5% Safety , Health and EnvironmentZA

13%
12%

10%

20%

10%
5%

10%

5%

15%

30%

Hydrocarbon Exploration 

Hydrocarbon Processing 
Drilling and Equipment Manufacturers
Development and Production Companies
Transportation and Logistics Companies

Plant, Machinery and Equipment Providers
Technology Solution and Service Providers
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OSW Reader’s Profile
•	CEOs	&	Senior	Management	of	Oil	Companies

•	Petroleum	Engineers	&	Refineries	Contractors

•	Project	Managers

•	Refining	&	Pipeline	Engineers

•	Corrosion	Control	Engineers

•	Operations Managers

•	Technical	Managers

•	Safety	Managers	&	Engineers

•	Purchase	Managers

•	Marketing	Executives

•	Pollution	Control	Specialists

•	R&D	Personnel

•	Industry	Consultants

•	Engineering	&	EPC	Consultants

•	Indian	&	Overseas	Industry

•	Associations

•	Training	Institutes

OSW Region-wise Presence
•	 53% Western Region [including 

Mumbai,Gujarat,		Pune,	etc]

•	 23%	Northern	Region	[including	Delhi,	UP,	etc]

•	 10% Southern Region [including Bangalore, 
Hyderabad,	Chennai,	Coimbatore,	etc]

•	 9% Eastern Region [including Kolkata, 
Assam,	etc]

•	 5% International [includes USA, 
MiddleEast, Russia, Brazil, Iran, China, 
Germany,	Italy,	France,	etc]



JOIN THE INDUSTRY LEADERS 
AT THE GLOBAL MEETING PLACE 
FOR OFFSHORE ENERGY
ADIPEC
OFFSHORE & MARINE
IN NUMBERS

GROSS SQM SPACE

20,000

OFFSHORE & MARINE ATTENDEES

20,000

EXHIBITING COMPANIES

350+

200+
CONFERENCE DELEGATES

WHY EXHIBIT

Generate direct sales and strengthen your brand exposure

Join key companies returning for the 2019 event, 
including: ADNOC, NPCC, Zamil, Zakher, ASRY, Zakher, 
Egyptian Drilling Company, Seajacks, Seacontractors, 
Seatrax, Marine Cranes and Soil Machine Dynamics

Network and do business with an 
international offshore and marine audience 
from 45+ countries

Gain cutting-edge knowledge and share best practices 
at the Offshore & Marine Conference in the venue’s 
unique waterfront location in Hall 15 

Launch your business and build new relationships 
with worldwide decision makers.

Capitalise on global offshore investments 
worth US$ 267.8 billion

CONTACT THE SALES TEAM  adipec.sales@dmgevents.com
   +971 2 4444 909

BOOK YOUR STAND TODAY

Co-located with: Abu Dhabi International Petroleum Exhibition & Conference

Supporters



The Hydrocarbon industry is among the 

8th core industries in India and plays 

a key role in the country’s economic 

growth. In pursuit to create a set of 

skill and talent manpower for the 

industry on global par, Hydrocarbon 

Sector Skill Council (HSSC) has been 

set up in line with the National Skill 

Mission of India. Biswajit Roy, CEO, 

Hydrocarbon Sector Skill Council, 

expresses his views on various aspects 

of HSSC in developing and creating 

a world class skill council catering to 

a range of skill requirement of the 

hydrocarbon industry, and increasing 

the employability and opportunities, 

locally and globally, with Rakesh Roy 

of Offshore World.  

‘HSSC to complement 
National Skill Mission of  India 
in Hydrocarbon Sector’ 
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for market al igned ski l l  development programs to address the gap of ski l led 
population in harsh and hazardous working environment per taining to the 
Hydrocarbon sector Industr y. 

HSSC ski l l  development  programs provide sk i l l s  t ra in ing,  in  l ine  with 
best  g lobal  prac t ices  spec i f ic  to  hydrocarbon sec tor,  to  common and 
underpr iv i leged youth and access  to  employment  oppor tunit ies  in 
hydrocarbon sec tor.  Var ious  Steps  have been taken by HSSC to  address  the 
systemic  imbalance bet ween mi l l ions  of  India’s  youth lacking technical 
educat ion and employable  sk i l l s  for  Hydrocarbon Sec tor  by  provid ing 
them comprehensive  sk i l l s  t ra in ing,  knowledge through vocat ional  or 
technical  hands- on t ra in ing to  meet  the industr y  requirements  and to 
ensure  compet i t iveness  in  the global  market.

A total  of  118 trades have been identif ied by the industr y committee for 
impar ting ski l l ing in the Oil  & Gas sector;  12 of  them are already approved 
under National Ski l l  Quali f ication Framework (NSQF).  The process of 
development of  the quali f ications,  which are in l ine with global practices, 
has been init iated. 

In order to create the pool of  ski l led manpower in the Hydrocarbon Sector; 
Ski l l  Development Institute (SDI’s) have been set up by the Oil  & Gas PSU’s 
at s ix locations;

What was the objective of setting up Hydrocarbon Sector Skill 
Council (HSSC) and how far it has succeeded in its direction?

Under the National Ski l l  Mission of India,  Hydrocarbon Sector Ski l l  Council 
(HSSC) for the Oil  & Gas sector has been set up with its  primar y objective 
to execute ski l l  development activit ies in Indian Hydrocarbon Sector and 
meeting the entire value chain’s requirement of  appropriately trained 
manpower in quantity and quality on a sustained and evolving basis.

The key objectives of the setting up Hydrocarbon Sector skill council are as under:

• 	 To init iate,  carr y out,  execute,  implement,  aid and assist  activit ies 
towards ski l l  development in the Indian Hydrocarbon Sector and 
meeting the entire value chain’s requirement of  appropriately trained 
manpower in quantity and quality on a sustained and evolving basis.

• 	 Develop a ski l l  development plan for the sector 

• 	 Identify ski l l  development need of the sector,  review international 
trends and identify sector Ski l l  Gap and technology

• 	 Develop National Occupational Standard (NOS’s) for the job roles of 
covering the entire sector/sub-sector

• 	 Identif ication and enlistment of  Training Providers as outl ined by NSDC

• 	 Affi l iat ion and accreditation process for assessment agencies

• 	 Create a pool of  ski l l  manpower and develop benchmarks for new skil ls. 

• 	 Setting up a robust and stringent cer t i f ication and accreditation process

• 	 Plan and execute Training of Trainer’s  (ToT) 

• 	 Establish a well-structured sector specif ic  Labour Market Information 
System (LMIS) to assist  planning and deliver y of  training 

How do you view the current workforce and skill  set in the oil  & 
gas industr y looking at the volatility and harsh and hazardous 
working environment per taining to the industr y?  What are the 
steps taken by HSSC to develop the future manpower ready to 
match the global practices?

India is  one of the fastest growing economies of  the world.  It  is  estimated 
that 250 mill ion people are set to join workforce by 2030. There is  a need 

S. No. Lead Company Loc ation Focus Area 

1 IOCL Bhubaneswar D ownstream Sec tor

2 HPCL Vizag D ownstream Sec tor

3 BPCL Kochi O verseas  placement

4 OIL Guwahat i Nor th  East 

5 ONGC Ahmedabad Upstream Sec tor

6 GAIL R ae B arel i Midstream & Gas

All  these SDI’s  had star ted operations in last  two years and in shor t 
span of t ime, over 6500 candidates have been ski l led and employed in 
Hydrocarbon and all ied sector industr y.

HSSC skill development programs provide skills training, in line with best global practices 
specific to hydrocarbon sector, to common and underprivileged youth and access to employment 
opportunities in hydrocarbon sector.

Offshore World | 11 | June-July 2019 www.oswindia.com
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The counci l  i s  endeavour ing to  Z ident i fy  more t ra in ing par tners  for 
c reat ing more centres  in  var ious  locat ions  on pan India  bas is.

With the rapid technology advancements and advent of 
Digitalization in the Oil  & Gas Industr y,  what are the steps 
taken by HSSC to cope with the emerging trends?

To meet  th is  chal lenge,  HSSC,  recent ly  had col laborated with  M/s  VEATIVE 
Labs  Pvt.  Ltd.  for  developing 3D,  augmented real i t y  (AR),  v i r tual  real i t y 
( VR)  content  in  Hydrocarbon Sec tor  where  the t ra inees  can understand 
and learn the job before  landing at  s i te.  Along with  the same,  to  of fer  a 
f i rs t-hand exper ience of  d igi ta l izat ion to  t ra inees,  most  of  theor y-based 
assessments  have been carr ied out  through onl ine  d igi ta l  p lat forms and 
bas ic  knowledge of  d igi ta l izat ion has  been made integral  par t  of  a lmost 
a l l  the  sk i l l  courses. 

Aging workforce and attrac ting the right talent are sti l l 
challenges for  the hydrocarbon industr y.  How does HSSC plan 
to address these issues?

The average age of  workforce  employed in  the o i l  and gas  sec tor  in 
INDIA is  h igh and th is  i s  a  major  chal lenge.  India  i s  a  countr y  with  the 
populat ion of  over  1 .2  b i l l ion people  and wi l l  have a  surplus  of  ac t ive 
populat ion ( in  the working age 15-59 years)  -  about  60 per  cent  of 
tota l  populat ion in  coming years.  HSSC,  pr imari ly  focuses  to  att rac t  the 
r ight  ta lent  and provide them with market  a l igned ski l l  development 
programs to  address  the  gap of  sk i l led populat ion in  Hydrocarbon 
Industr y  by  enabl ing maximum number  of  youth to  undergone formal 
sk i l l  t ra in ing re levant  to  o i l  & gas  industr y.  By  2026,  around 64 per  cent 
of  the  populat ion of  India  i s  expec ted to  be in  the categor y  of  ac t ive 
populat ion (age bracket  of  15–59 years) ,  with  merely  13 per  cent  aged 
above 60 years,  INDIA is  poised to  become the youngest  countr y  of  the 
wor ld  by  then.

What are the future plans of  HSSC to sync with ‘Power for  All ’ 
initiative of  Hon’ble PM in terms of  creating quality manpower 
and technical  exper tise for  the entire Oil  & Gas Industr y?

HSSC future  plans  inc lude provid ing adequate  sk i l led manpower  to 
Hydrocarbon sec tor  where  huge employment  generat ion oppor tunit ies 

are  envisaged in  days  to  come due to  var ious  projec ts  that  may lead to 
h igher  demand of  work  force  in  near  future  ;

•  New Petrol  Pumps:
These wi l l  require  s taf f  to  run the establ ishment  and hence the demand 
of  sk i l led workforce  may go up.  Also,  there  are  many new petrol  pumps 
planned to  be set  up in  Tier  I I  and Tier  I I I  c i t ies  by  the pr ivate  and publ ic 
sec tor  enterpr ises.  

Oil  & Gas f ield discover y:
Would require  new oi l  & gas  ex trac t ion plat form being setup and 
hence fuel l ing the demand for  h ighly  sk i l led workforce  in  explorat ion, 
produc t ion as  wel l  as  maintenance. 

•   Pradhan Mantri  Ujjwala Yojana:
The objec t ive  of  the  scheme is  to  provide natural/petroleum gas  based 
cooking fuel  in  ever y  household and wi l l  be  requir ing a  h igher  number 
of  sk i l led labour  at  the  local  s torage & dist r ibut ion stat ion and del iver y 
boys.  This  would a lso  lead to  an increase  in  demand for  workforce 
t ra ined towards  the repai r  and maintenance of  these  new gas  stoves  and 
other  apparatus.  

•  Focus on City Gas Distribution (CGD) Infrastruc ture
To  m a k e  a v a i l a b l e  n a t u r a l  g a s  t o  p u b l i c  a t  l a r g e ,  G o v e r n m e n t 
h a s  p u t  s t r o n g  e m p h a s i s  o n  e x p a n s i o n  o f  C i t y  G a s  D i s t r i b u t i o n 
( C G D )  n e t w o r k  c o v e r a g e  a c r o s s  t h e  c o u n t r y.  C G D  w i l l  e x p a n d  t h e 
c o v e r a g e  o f  C G D  n e t w o r k s  t o  a b o u t  7 0 %  o f  c o u n t r y ’s  p o p u l a t i o n 
s p r e a d i n g  o v e r  5 0 %  o f  I n d i a ’s  a r e a .  T h e  g r o w t h  o f  C G D  c o v e r a g e 
h a s  p o t e n t i a l  t o  a t t r a c t  t o t a l  i n v e s t m e n t  o f  m o r e  t h a n  R s  1 , 2 0 , 0 0 0 
c r o r e  i n  g a s  v a l u e  c h a i n  w i t h  g e n e r a t i o n  o f  o v e r  3  l a k h  e m p l o y m e n t 
o p p o r t u n i t i e s  i n  c o m i n g  y e a r s .

•  International  Requirement:
With demand for  o i l  & gas  to  increase  in  near  future  to  meet  the demand 
of  the  sec tor,  the  internat ional  labour  force  requirements  for  sk i l led 
manpower  i s  est imated to  grow,  India  with  i ts  large manpower  pool 
can t r y  and leverage  upon th is  oppor tunit y  and ski l l  & t ra in  people 
in  f ie ld  of  explorat ion,  ex trac t ion & ref in ing to  equip  them with latest 
technological  knowhow and exper t ise  and thus  become  a  suppl ier  of 
sk i l led workforce  to  the wor ld.  

HSSC, primarily focuses to attract the right talent and provide them with market 
aligned skill development programs to address the gap of skilled population in Hydrocarbon 
Industry by enabling maximum number of youth to undergone formal skill training relevant 
to oil & gas industry.

interview
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M ost chemical  companies  have been us ing sensor  technology for 
decades.  However,  D igi ta l  Transformat ion represents  an ent i re ly 
new model  for  how data  f rom these sensors  becomes par t  of  the 

company ’s  end-to - end process.  Not  only  does  DX of fer  opt imizat ion of 
the produc t ion process,  but  i t  can also improve ef f ic ienc y,  whi le  reducing 
both energy consumption and operat ional  costs.

With advancement  in  new technologies,  such as  non-intrus ive  and wide 
area  sens ing a long with  wire less  communicat ions,  i t  i s  now eas ier  and 
more cost- ef fec t ive  to  add measurement  points  throughout  a  chemical 
p l a nt .  Th e s e  te c h n o l o g y- s h i f t s  h ave  e m p o we re d  t h e  d e ve l o p m e nt  o f 
Per vas ive  Sens ing solut ions.

Pe r v a s i v e  S e n s i n g  s o l u t i o n s  e n a b l e  a u t o m a t i c  d a t a  c o l l e c t i o n  a n d 
analyt ics  for  appl icat ions that  were previously  e i ther  monitored manual ly 
o r  i gn o re d.  En a b l e d  w i t h  p re d i c t i ve  a n a ly t i c s,  t h i s  te c h n o l o g y  m a ke s 
predictive maintenance possible by providing actionable information, such 
as  abnormal  operat ion or  imminent  fa i lure  a ler ts.  By examining net works 
real-t ime to  spott ing anomal ies  and taking t imely  correc t ive  ac t ion in 
appl icat ions such as  pumps,  motors,  steam traps,  heat  exchangers,  valves 
and  p ip ing  sys tems,  operators  can  max imize  produc t ion  and  improve 
overal l  p lant  re l iabi l i t y,  safet y,  and ef f ic ienc y.

U n s c h e d u l e d  o u t a g e s  a n d  p r o d u c t i o n  s l o w d o w n s ,  c l a s s i f i e d  a s 
m e c h a n i ca l  u n ava i l a b i l i t y,  o cc u r  d u e  to  co m m o n  p ro b l e m s  s u c h  a s  – 

Digital Transformation Making the Chemical Processes Smart 

ro t at i n g  e q u i p m e nt  f a i l u re ,  exc h a n g e r  f o u l i n g,  p i p i n g  co r ro s i o n ,  a n d 

f i red  equ ipment  const ra ints.  Energy  loss  occurr ing  f rom heat  exchanger 

foul ing,  fa i led  s team traps,  and process  uni t  inef f ic ienc ies—all  o f  which 

m ay  g o  u n d i s cove re d  f ro m  a  l a c k  o f  co m p l e te  e n e rg y  m e a s u re m e nt s. 

Ch e m i ca l  P l a nt s  u n d e r s t a n d  m a c ro  e n e rg y  p e r f o rm a n ce  t h ro u g h  t h e i r 

En e rg y  I nte n s i t y  I n d ex .  Howe ve r,  d e te rm i n i n g  ex a c t ly  w h e re  e n e rg y  i s 

l o s t  i n  a  c h e m i ca l  p l a nt  te n d s  to  b e  a  t y p i ca l  c h a l l e n g e  w h e n  d r i v i n g 
a n  e n e rg y  i m p rove m e nt  p ro gra m .

Smar t Process or  Smar t Plant
I n  p l a n t s ,  t h e  b a s i c  p ro c e s s  c o n t ro l  a n d  s a f e t y  a re  a l re a d y  a u to m a te d. 

Ye t ,  a ro u n d  t h e  p l a nt  t h e re  a re  s t i l l  l o t s  o f  m a n u a l  t a s k s  b e i n g  c a r r i e d 

o u t  f o r  s u p p o r t i n g  f u n c t i o n s.  D i g i t a l  Tra n s f o r m at i o n  i s  a b o u t  c h a n g i n g 

f r o m  m a n u a l  p a p e r - b a s e d  t a s k s  t o  d a t a - d r i v e n  t a s k s .  T h i s  a r t i c l e 

n a r rate s  S m a r t  S o l u t i o n s  f o r  a  t y p i ca l  c h e m i ca l  p ro ce s s  p l a nt  d r i ve n  by 
t h e  l e a d i n g  te c h n o l o g y  p ro v i d e r s  l i ke  E m e r s o n  A u to m a t i o n  S o l u t i o n s .

Smar t Inspec tion
Imagine no routine manual col lec t ion of  maintenance,  rel iabi l i ty,  and data 
integrity with por table testers  or  t ime - consuming interpretat ion.  Instead, 
data  i s  co l lec ted automat ica l ly,  t ransmitted d igi ta l ly,  and analyzed by 
so f t ware  to  detec t  ear ly  s igns  o f  problems.  O vera l l  Equ ipment  hea l th 
index i s  a lso  t racked by sof t ware.

W i t h  a d v a n c e m e n t  i n  n e w  t e c h n o l o g i e s ,  s u c h  a s  n o n - i n t r u s i v e  a n d  w i d e  a r e a  s e n s i n g 
a l o n g  w i t h  w i r e l e s s  c o m m u n i c a t i o n s ,  i t  i s  n o w  e a s i e r  a n d  m o r e  c o s t - e f f e c t i v e  t o  a d d 
m e a s u r e m e n t  p o i n t s  t h r o u g h o u t  a  c h e m i c a l  p l a n t .  T h e s e  t e c h n o l o g y - s h i f t s  h a v e  e m p o w e r e d 
t h e  d e v e l o p m e n t  o f  P e r v a s i v e  S e n s i n g  s o l u t i o n s

Imagine no routine manual  col lec t ion of  maintenance,  rel iabi l i t y,  and data integrit y  with 
por table testers  or  t ime - consuming interpretation.  Imagine no delays wait ing for  an exper t 
to mobil ize to s ite  or  tr ying to explain a  problem in the f ield to a  super visor  over  a  telephonic 
conversation.   Instead,  data is  col lec ted automatical ly,  transmitted digital ly,  and analyzed 
by soft ware to detec t  early  s igns of  problems.  Digital  Transformation is  about changing from 
manual  paper-based tasks  to data- driven tasks.  This  ar t ic le,  written by Anil  Bhatia,  Vice 
President & Managing Direc tor,  Emerson Automation Solutions India,  acquaints  us  in 
depth with the various features  of  the automated Smar t  Plant  Concept. 
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Smar t Collaboration
I m a g i n e  n o  d e l a y s  w a i t i n g  f o r  a n  e x p e r t  t o  m o b i l i ze  t o  s i t e  o r  t r y i n g 
t o  e x p l a i n  a  p ro b l e m  i n  t h e  f i e l d  t o  a  s u p e r v i s o r  o v e r  a  t e l e p h o n i c 
c o n v e r s a t i o n .  I n s t e a d ,  a  t w o - w a y  d i g i t a l  v i d e o  a n d  a u d i o  b e t w e e n 
f i e l d  t e c h n i c i a n  w i t h  a  w e a r a b l e  c a m e r a  a t  s i t e  e n a b l e s  a n  e x p e r t 
a ny w h e re  i n  t h e  wo r l d  to  s e e  t h e  p ro b l e m  u p  c l o s e  a n d  l i ve ,  to  p rov i d e 
i m m e d i a t e  s o l u t i o n s .

Smar t Distress Calls

I m a gi n e  n o  wa l k i e - t a l k i e  re q u i re d  f o r  d i s t re s s  ca l l s .  I n s te a d,  a u to m at i c 

d e te c t i o n ,  d i g i t a l  t ra n s m i s s i o n ,  a n d  a l a r m  o n  s a f e t y  s h owe r  a c t i vat i o n 
o r  m a n - d o w n ,  n o t  m o v i n g,  i n  o p e r ato r  s o f t w a re  a n d  l o c at i o n  t r a c k i n g 

s o f t w a re  h e l p  e a r l y  d e t e c t i o n  o f  i s s u e s  f o r  s m o o t h e r  o p e r a t i o n s .

Digital  S afety Checks

I m a gi n e  n o  a d - h o c  v i s i t s  to  t h e  p l a nt  to  c h e c k  i f  a  m a n u a l  va lve  wa s 

c l o s e d  o r  d i p p i n g  to  s e e  i f  t a n k  i s  n e a r ly  f u l l ,  a n d  s i m i l a r  s a f e t y  c h e c k s. 

I n s te a d,  a u to m at i c  d e te c t i o n ,  d i g i t a l  t ra n s m i s s i o n ,  a n d  i n d i cat i o n  i n 

co nt ro l  ro o m  s o f t wa re ,  a s  we l l  a s  u s e  i n  i nte r l o c k s  a l way s  e n s u re  a 

s e a m l e s s  p ro d u c t i o n  p ro ce s s.

Digital  Mustering and Locating

I m a gi n e  n o  p a p e r  l i s t s  a n d  wa l k i e - t a l k i e  to  a cco u nt  f o r  p e o p l e  d u r i n g 

emergenc y  evacuat ion  muster ing  and  no  search  par t ies  requ i red  to  f ind 

m i s s i n g  p e r s o n n e l .  I n s te a d,  t h e  l o cat i o n  o f  e ve r y  p e r s o n  i s  d i g i t a l ly 
t ra c ke d  i n  re a l - t i m e  a n d  a u to m at i ca l ly  t a l l i e d  i n  s o f t wa re.

Digital  Transforma tion wil l  have a  profound effec t  on chemical  process  opera tions  and wil l  t ransform 
the way we do business.  Wha t  leadership wi l l  have to  ensure  is  a  correc t  execution stra tegy with 
the r ight  processes  and organiza t ion culture.

F i g u re  1 :  P u m p  H e a l t h  M o n i t o r i n g  u s i n g  Wi re l e s s  P re s s u re ,  Te m p e ra t u re ,  a n d  Vi b ra t i o n  Tra n s m i t t e r s
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c a v i t a t i o n  a n d  s e a l  f a i l u r e 
p r o b l e m s .  B y  m o n i t o r i n g 
a n d  c r e a t i n g  p r e d i c t i v e 
a l e r t s ,  m a i n t e n a n c e  s t a f f 
c a n  b e  n o t i f i e d  o f  i m p e n d i n g 
p ro b l e m s  b e f o re  t h e y  o c c u r. 
T h i s  c a n  l e a d  t o  i m p r o v e d 
p r o d u c t i o n  t h r o u g h  f e w e r 
u n s c h e d u l e d  o u t a g e s .

Application Note 2:  Energy 
S av i n g  E x a m p l e  –  Fo u l e d 
Heat Exchanger
M o s t  o f  t h e  h e a t  r e q u i r e d 
b y  c h e m i c a l  p r o c e s s  p l a n t s 
co m e s  f ro m  h e at  e xc h a n g e r s . 
U n a n t i c i p a t e d  f o u l i n g  c a n 
d r i v e  u p  e n e r g y  c o s t s 
a n d ,  i f  s e v e r e  e n o u g h , 
r e s u l t  i n  a n  u n s c h e d u l e d 
s h u t d o w n  t o  c l e a n  b u n d l e s 
o r  a  p r o c e s s  s l o w d o w n 
u n t i l  t h e  n e x t  s h u t d o w n . 
O n l i n e  m o n i t o r i n g  o f  h e a t 
e xc h a n g e r s  t h ro u g h  a d d i t i o n 
o f  w i re l e s s  m e a s u re m e n t s  o f 
t e m p e r a t u r e  a n d  v i b r a t i o n 
a l l o w s  y o u  t o  i m p r o v e 
o p e r a t i o n a l  e f f i c i e n c y  b y 
d e te c t i n g  a cce l e rate d  f o u l i n g 

e a r l y,  a l l o w i n g  y o u  t o  c l e a n  y o u r  e x c h a n g e r s  a c c o rd i n g  t o  a  m o re 
o p t i m a l  s c h e d u l e .

Conclusion:
C l o s i n g  t h i s  a r t i c l e  w i t h  a  p r a c t i c a l  t h o u g h t  v i z .  S t e a m  Po w e r e d 
E n g i n e s  r e v o l u t i o n i z e d  t r a n s p o r t a t i o n  –  D i g i t a l  Tr a n s f o r m a t i o n 
w i l l  h a v e  a  p r o f o u n d  e f f e c t  o n  c h e m i c a l  p r o c e s s  o p e r a t i o n s  a n d 
w i l l  t r a n s f o r m  t h e  w a y  w e  d o  b u s i n e s s .  O r g a n i z a t i o n s  w i l l  s t a r t 
i m p l e m e n t i n g  t h i s  i n  a  s m a l l  w a y  a n d  b y  t a s t i n g  s u c c e s s ,  w i l l  s e e 
t h e  b e n e f i t  o f  s c a l i n g  i t  u p  v e r y  q u i c k l y.  O rg a n i z a t i o n s  w i l l  h a v e  t o 
re l o o k  t h e i r  h i r i n g  p ro c e s s  a n d  u p s k i l l  e x i s t i n g  t a l e n t  a t  a  v e r y  f a s t 
p a c e  t o  o p t i m a l l y  h a n d l e  t h i s  t r a n s f o r m a t i o n .

Th e re  i s  n o  q u e s t i o n  a b o u t  t h e  f a c t  t h at  i n  to d ay ’s  h i g h ly  co m p e t i t i ve 
market,  chemical  p lant  operators  who can quickly  adopt  innovat ions  l ike 
D i g i t a l  Te c h n o l o g i e s  a n d  I n d u s t r i a l  I nte rn e t  o f  Th i n g s  ( I IoT )  w i l l  re a p 
m o s t  o f  t h e  b e n e f i t s .  Wh at  l e a d e r s h i p  w i l l  h ave  to  e n s u re  i s  a  co r re c t 
exe c u t i o n  s t rate g y  w i t h  t h e  r i g ht  p ro ce s s e s  a n d  o rg a n i z at i o n  c u l t u re.  

Digital  Logbook
Imagine no paper notebooks for  jott ing down near miss incidents,  hazards, 
a nd  m a inte na n ce  n e ed s  e tc.  In s tea d,  ma n ag e me nt  /  o p erat i o n s  te a m 
receives  real-t ime notes  and digi ta l  photos  of  inc idents,  hazards,  leaks, 
and damaged equipment  that  are  captured on sof t ware  enabled tablets.

Application Note 1:  Availabil ity Loss – Pump Monitoring
Fo r  ex a m p l e,  co n s i d e r  t h e  l i g ht  e n d  a re a s  o f  a  c h e m i ca l  p l a nt.  Ty p i ca l ly, 
t h e re  a re  1 0 - 1 5  p u m p s  i n  a  p l a n t  t h a t  a re  u s u a l l y  c h e c ke d  m a n u a l l y 
o n c e  i n  a  m o n t h  f o r  v i b r a t i o n ,  a n d  b a d  f a c t o r s  a re  c h e c ke d  o n c e  i n 
a  w e e k .  Wi t h  e v e r - c h a n g i n g  p ro c e s s  c o n d i t i o n s ,  s u c h  m a n u a l  a n d 
s p o r a d i c  s p o t  i n s p e c t i o n s  a re  i n s u f f i c i e n t  t o  d e t e c t  p u m p  p ro b l e m s 
a n d  s e a l  f a i l u re s .  I n  t h i s  a p p l i c a t i o n ,  e v e n  c h e m i c a l  l e a k s  t h a t  t a ke 
p l a c e  d u e  t o  s e a l  f a i l u r e s  l e a d i n g  t o  p r o d u c t i o n  l o s s ,  f i r e s ,  a n d 
o t h e r  s a f e t y  i n c i d e n t s  c a n  b e  a v o i d e d.  O n l i n e  m o n i t o r i n g  o f  p u m p s 
t h ro u g h  t h e  a d d i t i o n  o f  w i re l e s s  m e a s u re m e n t  o f  v i b r a t i o n ,  p re s s u re , 
a n d  s e a l  f l u i d  l e v e l s  a l l o w s  e a r l y  d e t e c t i o n  o f  e x c e s s i v e  v i b r a t i o n , 
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C hemtech organised the 9th edition of Refining & Petrochemicals 
World Conference on 22 Februar y 2018 at Mumbai India,  along 
with  O i l  & Gas World Expo 2018.  The theme “Emerging Trends in 

Refining & Petrochemicals in the Face of Global Uncer tainties”  was 
designed to highlight the recent exponential  growth trajector y of  India’s 
ref ining sector,  along the chal lenges aris ing from the use of  renewable 
energy,  alternative fuels and strong incl ination of Indian government to 
shift  the automotive industr y from fossi l  fuels to electric  vehicles. 

O ve r  1 0 0  d e l e g ate s  f ro m  re f i n i n g,  p e t ro c h e m i c a l s ,  E P C  s e r v i ce s  a n d 
other al l ied sectors attended the one - day conference.  Eminent Speakers 
delved over Integration of Refiner y & Petrochemicals and latest Hydrogen 
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Date: 21-23 February 2018
Venue:  CIDCO Exhibition Centre, Vashi, Navi Mumbai

Technology, Integration of Engineering & Operations, New Technology Trends 
in the whole day technical  sessions. 

Th e  f i r s t  t e c h n i c a l  s e s s i o n  f o c u s e d  o n  I n t e g r a t i o n  o f  R e f i n e r y  a n d 
Petrochemicals,  and Hydrogen Technology 

Commencing the session, the Session Chairman -  D M Katre of Reliance 
Industries Ltd,  emphasized the need of integration between Refiner y and 
Petrochemical  to improve Refiner y margins. 

The fact that most of  the petrochemical  produces invite a higher degree of 
margin vis-à-vis the fuels,  there is  a strong case for integration between 

Refining & Petrochemicals World Conference 2018:  
	 Underlining the Emerging Trends in Refining & Petrochemicals  with today’s Changing Business Dynamics 

(L-R) Kishore Sonawane, Senior Business Development Manager, Thyssenkrupp Industrial Solutions (India) Pvt Ltd;  D M Katre, President, Reliance Industries Ltd; 
Claes Tigerstrand, Head - Southern Europe & Overseas Technical Market Development & Customer Service, BA Europe - Outokumpu; and Nandakumar V, Chief 
General Manager (Petchem and R&D), Mangalore Refinery & Petrochemicals Ltd
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ref iner y and Petrochemical  Complex,  wherein,  both feed as well  as energy 
integration can be exploited for sol icit ing higher revenues,  he said.

Nandakumar V of Mangalore Refiner y & Petrochemicals Ltd, said that 
while ref ining capacity addit ions are a need to meet the primar y energy 
demand in the countr y,  growing demand-supply gap of the petrochemicals 
also need to be addressed while adding ref ining capacity.

R ight Technology sourcing and government policies can suppor t production 
o f  pet rochemica l s  and  c reat ing  c lus te rs  o f  manufac tur ing  wi th  a l l i ed 
industries,  he added. 

Claes Tigerstrand, Outokumpu, stressed on the use of  high- end stainless 
steels and Nickle & Nickle al loys at ref ining & petrochemical  industr y due 
to their excellent proper ties such as corrosion, heat and pressure resistance.  

He  sa id  that  the  mater ia ls  a re  res i s tant  to  both  aqueous  and gaseous 
corrosion plus they can be used in environments from cr yogenic to ver y 
high temperatures. 

Kishore  Sonawane,  thyssenkrupp Industrial Solutions (India) Private 
Limited, said that while the demand for energy is increasing, the demands 
for more stringent product specifications for cleaner fuels, reduced fuel oil 
demand and the economic advantages in processing heavier sourer crudes 
are increasing. Thus, the demand for hydrogen in refineries continues to grow. 

 ‘New Technology Trends’ was discussed on the second session                                                                                                     
Th e  s e s s i o n  wa s  c h a i re d  b y  D r  D e b e s h  Pat r a  o f  B h a r at  Pe t ro l e u m 
Corporation Ltd.  He said that the refining industr y will  continue to grow in 
the coming days with the increased demand from the developing countries 
being the principal  driver for that growth. 

He said that the global ref ining capacity was around 3.6 bil l ion tonnes in 
2016 and is  expected to rise about 4.2 bil l ion tonnes in 2030. 

The Session Co-Chairman, Martin Hawkins of HPCL-Mittal Energy Limited, 
believed that a lot of brownfield and greenfield refining & petrochemicals projects 
are coming up worldwide in the coming years and companies will likely have 
to take a more disciplined approach to capacity additions and all petrochemical 
players will need to work much harder on core capabilities and strategy.  

This wil l  include using digital  and advanced analytics to reach a new level 
of  productivity,  and attaining higher capital  productivity on the industr y ’s 
large-scale projects. Companies must also work on reinventing the inter face 
with oi l  ref ining as the gas- driven era winds down, he said.  

Tobias Botzenhardt of Siemens Industr y Software Pte Ltd, described 
how does Digital isation changes al l  areas of  today’s l i fe:  The way we stay 
informed, the way we travel,  the way we buy things – and the way we 
manufacture products.

He said that Electrification, automation and digitalization – E-A-D in short – are 
the three main drivers of growth and innovation in any organization in the future.

Features 

 (L-R) Elvis Joseph, Chemtrols Industries Pvt Ltd; Nitin Gupta, Chemtrols Industries Pvt Ltd; Timur Zaripov, Global Sales Director, Lotus; Dr Debesh Patra, Chief General 
Manager (Planning), Bharat Petroleum Corporation Ltd; Martin Hawkins, COO, HPCL-Mittal Energy Ltd; and Tobias Botzenhardt, Vice President Asia Pacific, Enterprise 
Data Intelligence and Analytics, Siemens Industry Software Pte Ltd
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Nit in  Gupta & Elv is  Joseph of  Chemtrols  Industr ies  P vt  Ltd,  sa id  that 
the  Safet y  Instrumented Systems (S IS)  of  Ref iner y  i s  ver y  cr i t ica l  because 
o f  c h e m i ca l s  a n d  p ro ce s s e s  i nvo lve d  i n  i t  a n d  s t re s s e d  o n   co n s i d e r i n g 
s e ve ra l  f a c to r s  f o r  t h e  s e l e c t i o n  o f  Co nt ro l  Va lve  i n c l u d i n g  p e r f o rm a n ce 
needs,  test ing procedures  and l i fec yc le  requirements,  and envi ronmental 
requ i rements  such  as  fug i t ive  emiss ions  o r  reduc ing/e l iminat ing  f la res. 

Although, there is  a need of  what technology wil l  be uti l ized,  from the 
logic solver to the f inal  control  element (valve) and contract management, 
considering budgets,  suppliers and schedule needs,  they added. 

Timur Zaripov of  Lotus, emphasized on improving the eff ic iency of  heat 
transfer at  ref iner y & petrochemicals complex to reduce costs.

Session on Transition of India’s Energy Basket looking at the COP
The last  sess ion was in  the form of  panel  d iscuss ion and moderated by 
Parag Chepe of  thyssenkrupp Industr ia l  S olut ions  ( India)  Pr ivate 
Limited.  He said that the transit ion from current usage of  Coal  & fossi l  fuel 
to unconventional  mode is  a mammoth task .  However a f lexible alternative 
of  fossi l  fuel  as  sources of  c lean energy can be achieved through measures 
l i ke ;  Co a l  c o n v e r s i o n  d e v e l o p m e n t ,  m a t e r i a l s  t e c h n o l o g y,  t e c h n i c a l 
suppor t  to  major  l iquefac t ion projec ts,  process  analys is  and engineer ing 
evaluations,  fossi l  energy environmental  analysis,  f lue gas desulfurization, 
atmospher ic  f lu id ized bed coal  combustor  for  cogenerat ion,  etc.

Dr.  Debesh Patra of  Bharat Petroleum Corporation Ltd,  in  highl ight ing 
India’s energy share in global energy consumption said that India’s  share of 
wor ld  energy consumption was 4.4% in  2000,  increased to  5 .6% in  2013 
and is  expec ted be 11% in  2040.  That  i s  much less  than 18% of  share  of 
India’s  populat ion ( India  -1.6  b i l l ion,  World  -  9 .1  b i l l ion) .

Sourabh Mukherjee of Jacobs Engineering, said that the fal l  in the price 
of  clean energy is  driving massive capacity build across Asia and that is  an 
oppor tunity that even conventional energy f irms can’t  ignore.

D M Katre of Reliance Industries Ltd,  pointed out the need of  t imely 
investment  in  green technologies  to  achieve  the  target  set  for  energy 
integration of the countr y. 

This  is  s ignif icant,  given India’s  burgeoning elec tr ic i t y  demand and the 
persistent supply demand gap - the pursuit  towards cleaner energy sources 
wi l l  have  a  c ruc ia l  ro le  in  enabl ing  the  countr y ’s  t rans i t ion  to  a  fu l ly 
sustainable energy system, he added. 

Dr Kamaraj Duraisamy of KAC International,  said that while India has 
leapfrogged Euro IV to Euro VI  Fuel emission standard in last  few years,  the 
integration of Selective Catalytic Reduction (SCR) Technology and Diesel 
Exhaust Fluid in vehicles wil l  play key role to meet stringent NOx emission 
standards adhere to Euro VI.

Dr Pramod Kumbhar of Praj India,  highlighted the concerns about the 
rapid economic growth, energy security of the countr y, coupled with global 
c l imate change which have created   a  new landscape for  fossi l  energy 
explorat ion,  produc t ion,  and ut i l i zat ion.  He  sa id  that  whi le  e f f i c ienc y 
improvements, fuel conser vation, and deployment of nuclear and renewable 
supplies wil l  help those concerns,  however are unlikely to offset growth 
in the coming decades. 

As such, new technologies and under takings must both provide high quality 
fossi l  energy with minimal environmental  impacts.  Oil  and gas supply can 
be par tial ly sustained and replaced through exploitation of unconventional 
fossi l  fuels such as tar-sands,  methane hydrates,  coal-to-l iquids,  and oil 
shales,  he added.  

– Rakesh Roy

(L-R) Dr Kamaraj Duraisamy, Partner – KAC International;  Sourabh Mukherjee, Director of Global Sales, Jacobs Engineering; Dr Debesh Patra, Chief General Manager 
(Planning), Bharat Petroleum Corporation Ltd;  Parag Chepe, Executive Director – Technologies (Fertilisers, Electrolysis, Polymers), thyssenkrupp Industrial Solutions 
(India) Pvt Ltd; Dr Pramod Kumbhar, CTO & Executive Vice President, Praj Industries Ltd; and D M Katre, President, Reliance Industries Ltd
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The 2014 pr ice  crash shocker  i s  a  good example  of  why the  word ‘volat i le’ 

i s  o f ten used to  descr ibe  the  o i l  and gas  sec tor.  With  a  vorac ious  appet i te 

to  fue l  economic  growth,  deve lop ing  countr ies  l i ke  Ch ina  and Ind ia  sent 

p r i ce s  s o a r i n g  i n  t h e  e a r ly  p a r t  o f  t h e  n e w  m i l l e n n i u m .  Th e n  ca m e  t h e 

2008  recess ion ,  where  pr i ces  p lummeted  in  a  h i s to r i c  p lunge.  Whatever 

re cove r y  t h e  i n d u s t r y  co u l d  s a lva g e  i n  t h e  a f te rm at h  wa s  l o s t  a  f e w 

ye a r s  l ate r  i n  2 0 1 4 ,  w h e n  a  h o s t  o f  f a c to r s  -  p o l i t i ca l  t u rm o i l  i n  m a j o r 

ex p o r te r  n at i o n s,  e co n o m i c  s l u g g i s h n e s s  i n  h i g h  co n s u m p t i o n  m a r ke t s 

l i ke  Europe  and  Japan,  p lateau ing  growth  rate  in  Ch ina  and  r i s ing  Nor th 

Am e r i ca n  d o m i n at i o n  i n  o i l  p ro d u c t i o n  -  s i gn a l l e d  a  s te a dy  d ow nwa rd 

s p i ra l  i n  d e m a n d.

Consumer  windfal l  in  O&G is  never  a  good idea -  being a  ‘pr ice  inelast ic ’ 

sector,  a supply glut of  crude oi l  or  natural  gas can be the dominoes fal l ing 

for  the  global  economy.  S inged by lowering pr ices,  i f  o i l  companies  scale 

back on new produc t ion,  they cannot immediately  address  f luc tuat ions in 

demand,  caus ing upheaval  in  o i l  hungr y  sec tors  that  run an economy – 

elec tr ic i t y  and transpor t  being the most  crucial.  For  oi l  expor t ing nat ions, 

there  i s  a lso  the impac t  on GDP and employment.

I n  t h e  c u r re nt  s ce n a r i o,  t h e  grow i n g  f o c u s  o n  re n e wa b l e  e n e rg y  a n d 

e s ca l at i n g  t ra d e  te n s i o n s  h ave  o n ly  a cce nt u ate d  t h e  m a r ke t  s e n s i t i v i t y 

o f  t h e  o i l  a n d  g a s  s e c to r. 

Whi le  we are  s t i l l  a  long way of f  f rom being a  zero  carbon world,  O&G 

co m p a n i e s  a re  f e e l i n g  t h e  h e at.  A  re ce nt  re p o r t  by  Ca r b o n  Tra c ke r,  a 

UK-based not-for-prof i t  organizat ion that  t racks  the impac t  of  c l imate 

change on foss i l  fuel  companies,  ca l led out  the  dangerous  new trend in 

the sec tor  where execut ive pay is  l inked to increasing produc t ion avenues 

rather  than maximis ing returns  with  ex ist ing reser ves.  In  other  words, 

leaders  are rewarded for  r isking investment in what could potential ly  turn 

out  to  be  dead assets,  instead of  a l igning thei r  s t rategy to  the demands 

of  the  Par is  Agreement  on c l imate  change. 

Fe
at

ur
es

 

Innovating Supply Chain Collaboration to Create New Value for 
Oil & Gas Industry 

The deep -seated vulnerabi l i t y  of  the  O i l  and Gas  sec tor  i s  i ronical ly,  i t s 

main st rength -  the  d ivers i t y  of  the  ecosystem that  def ines  the ro le  i t 

p lays  in  shap ing  g loba l  geopol i t i c s.  Spread  ac ross  mul t ip le  locat ions 

and run by a  decentra l ized workforce,  the  O&G market  t raverses  mult ip le 

p o l i t i ca l ,  t ra d e,  i n f ra s t ru c t u re,  re g u l ato r y,  l a b o u r,  e nv i ro n m e nt a l  a n d 

safet y  cons iderat ions.

G iven the complexi t y  of  the  market  s t ruc ture,  there  i s  no s imple  answer 

to  how much i t  costs  to  dr i l l  an  o i l  wel l  – budget  companies  have to 

a l locate  for  capi ta l  spending ( feas ib i l i t y  s tudy,  equipment) ,  produc t ion 

costs,  administ rat ive  & t ranspor t  charges  and taxat ion.  In  tota l i t y,  the 

cost  may var y  any where  bet ween USD 20 mi l l ion to  1  b i l l ion,  depending 

on the t ype of  r ig.

With the cataclysmic changes in demand, shareholders and energy exper ts 

a re  now c lamour ing  fo r  the  O&G sec tor  to  fo l low a  new mantra  -  do 

more with  less,  s t rategize  value over  volume.  A cruc ia l  fac tor  to  achieve 

th is  i s  the  bui ld ing of  a  col laborat ive  supply  chain  that  inter weaves  the 

myr iad  s takeholders  in  the  O&G ecosystem.  Such  res t ruc tur ing  dr ives 

greater  e f f ic ienc ies  by  reducing operat ional  cost  whi le  s imultaneously 

increas ing produc t iv i t y.

The continuous plunging crude price since last few years due to various reasons has raised the bar on investments over RoI in 
the Oil & Gas sector. This article stresses on building of a collaborative supply chain that interweaves the myriad stakeholders in 
the O&G ecosystem to drive greater on efficiencies by reducing operational cost while simultaneously increasing productivity. 
Also, the article emphasises on adoption of Digital Technologies is the need of the hour to deliver astounding cost savings 
through automation and predictive analytics, giving companies more wriggle room to increase profits.  

Driving Value over Volume – Streamlining the Supply Chain is Key
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This inevitable real ity is  not just based on the pressures of  an unreasonable 

market,  i t  has roots in the way the O&G industr y is  structured. For instance, 

according to  a  2017 repor t  by  Mckinsey,  even in  a  low pr ice  envi ronment, 

the r ise in cost  of  major  projec ts  can only be par t ly  attr ibuted to inf lat ion, 

about 70 per cent of  the expenses are ‘self-infl ic ted’.  This is  mainly because 

of  the  ins is tence on bespoke requirements  for  each projec t  rather  than 

standardized spec i f icat ions. 

Th ro u g h  i n d u s t r y - w i d e  c o l l a b o r a t i o n ,  t h a t  h a r m o n i ze s  s p e c i f i c a t i o n s 

f o r  m ate r i a l  a n d  m a n u f a c t u r i n g  re q u i re m e nt s,  M c k i n s e y ’s  re s e a rc h  h a s 

s h o w n  t h a t  s u c h  s t re a m l i n i n g  t h e  O & G  s u p p l y  c h a i n  c a n  ‘u n l o c k  f i v e -

y e a r  i n d u s t r y - w i d e  s a v i n g s  o f  U S D  9 0  b i l l i o n  t o  U S D  2 4 0  b i l l i o n  o n 

p u rc h a s e s  o f  c o m m o n l y  u s e d  e x p l o r a t i o n  a n d  p ro d u c t i o n  e q u i p m e n t ’. 

C i t i n g  t h e  e x a m p l e  o f  t h e  s y n e r g i e s  i n  t h e  a u t o m o t i v e  i n d u s t r y, 

t h e  re p o r t  a l s o  g o e s  o n  t o  s t a t e  t h a t  h a r n e s s i n g  c o l l a b o r a t i o n  w i t h 

k e y  s u p p l i e r s ,  l i k e  e n g i n e e r i n g  a n d  p r o c u r e m e n t  c o n t r a c t o r s  a n d 

e q u i p m e n t  p ro v i d e r s  t o  e v o l v e  ‘s u p p l i e r - l e d  s o l u t i o n s ’ c a n  l e a d  t o 

re d u c e d  c o s t  a n d  i n c re a s e  i n  o u t p u t .  

The Impact of Digitization on O&G Supply Chain

Take the case  of  IoT.  Consider ing the low level  of  d igi ta l  matur i t y  in  the 

sec tor,  a  D elo i t te  Ins ights  ar t i c le  succ inc t ly  spel l s  out  the  benef i t s  o f 

implementing IoT in O&G companies.  “ Increased data capture and analysis 

can l ike ly  save mi l l ions  of  dol lars  by  e l iminat ing as  many as  hal f  o f  a 

company’s  unplanned well  outages and boosting crude output by as much 

as  10 percent  over  a  t wo -year  per iod.  In  fac t,  IoT  appl icat ions  in  O&G can 

l i tera l ly  inf luence global  GDP.  Industr y-wide adopt ion of  IoT  technology 

could  increase  global  GDP by as  much as  0 .8  per  cent,  or  USD 816 bi l l ion 

dur ing the nex t  decade,  according to  Oxford Economics”,  the  repor t  says.

Wi t h  d at a  b e i n g  ce nt ra l  to  d e r i ve  va l u e  f ro m  t h e  i m p l e m e nt at i o n  o f 

technology,  O&G companies  have to  innovate  to  synergize  suppl iers  in 

the  informat ion supply  chain.  From the vendor  that  suppl ies  the  sensors 

to  the c loud storage provider  and the engineer ing ser v ice  company that 

makes  sense of  the  data  to  dr ive  operat ional  e f f ic ienc ies,  s t reamlin ing 

the informat ion supply  chain  presents  as  many oppor tunit ies  as  i t  does 

chal lenges. 

As the sector undergoes the inevitable evolution of  digital  transformation, 

what  o i l  and gas  players  wi l l  increas ingly  look for  i s  a  par tner  that  takes 

the lead in  developing a  col laborat ive  plat form that  a l lows the seamless 

f low of  data .

B eing a  leader  for  more than t wo decades  in  the o i l 

and gas industr y,  QuEST is  uniquely posit ioned in this 

sec tor.  QuEST under takes  projec ts  in  i ts  ent i ret y  and 

works  on the complete  l i fe  c yc le  of  a  p lant  and we 

provide engineer ing ser v ice  /  so lut ions  dur ing ent i re 

concept  to  commiss ion ing phase  o f  the  p lant.  Th is 

helps  the team to  garner  an in- depth knowledge on 

equipment,  processes,  systems,  and ut i l i t ies  across 

mult i  – disc ip l ines.  QuEST ass is ts  customers  in  thei r 

digital  transformation journey as a one -stop solution; 

r ight  f rom sof t ware instal lat ion to  i ts  f inal  execut ion. 

The  company ’s  exper t i se  o f  the  domain  makes  i t  a 

l e a d e r  i n  co l l a b o rat i ve  s u p p l y  c h a i n  m a n a g e m e nt 

which helps i ts  c l ients  to  adopt to latest  technologies 

such as  AI ,  ML,  and DL ef f ic ient ly.   

Srikanth Subba Rao

Manager - Technology Excellence Group

QuEST Global 

Th e  ‘c a p i t a l  p ro j e c t  s u p p l y  c h a i n’,  a s  t h e  M c k i n s e y  re p o r t  p u t s  i t ,  i s 

o n ly  o n e  p a r t  o f  t h e  p i c t u re .  Th e  o t h e r,  m o re  s i gn i f i ca nt  a s p e c t ,  i s  t h e 

i m p a c t  o f  d i g i t a l  d i s ru p t i o n  o n  t h e  O i l  a n d  G a s  s e c to r.  Nex t  g e n e rat i o n 

t e c h n o l o g i e s  l i k e  B i g  D a t a ,  I n d u s t r i a l  I n t e r n e t  o f  T h i n g s ,  M a c h i n e 

Le a rn i n g  a n d  Ar t i f i c i a l  I nte l l i g e n ce  a re  m a k i n g  h e a dway  i n  t h i s  l e g a c y 

r i d d e n  s e c t o r.  W h e t h e r  u p s t re a m ,  m i d s t re a m  o r  d o w n s t re a m ,  t h e s e 

t e c h n o l o g i e s  h a ve  t h e  p o t e n t i a l  t o  d e l i ve r  a s t o u n d i n g  c o s t  s a v i n g s 

t h ro u g h  a u to m at i o n  a n d  p re d i c t i ve  a n a ly t i c s ,  g i v i n g  co m p a n i e s  m o re 

w r i g g l e  ro o m  to  i n c re a s e  p ro f i t s .
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G i ve n  t h e  ex i s t i n g  m a r ke t  d y n a m i c s,  e nte r p r i s e s  i n  t h e  o i l  a n d 
g a s  i n d u s t r y  a r e  f a c i n g  i n c r e a s e d  p r e s s u r e  a c r o s s  m u l t i p l e 
d imensions  of  thei r  enterpr ise.  Heightened regulator y  compl iance 

re q u i re m e n t s ,  w h i l e  p u t  i n  p l a c e  f o r  g o o d  re a s o n s ,  c re a t e  n e w  a n d 
complex  pressures  manufac turers  have  never  faced  be fore.   At  the  same 
t i m e,  t h e  i n d u s t r y  s t r i ve s  to  i m p rove  kn ow l e d g e  c re at i o n  a n d  re te nt i o n 
as  i t s  work force  undergoes  a  generat iona l  t rans i t ion  expos ing  potent ia l 
r i s k  to  b u s i n e s s  co nt i n u i t y.

U p s t re a m  p ro d u ce r s  s e e k  m a x i m i ze d  p ro d u c t i o n  o f  o i l  a n d  g a s  f ro m 
o n s h o re  a n d  o f f s h o re  we l l s  s a f e ly  a n d  e co n o m i ca l ly.  Am i d  i n c re a s i n g 
d e m a n d,  e nv i ro n m e nt a l  p re s s u re s,  a n d  p o te nt i a l  s e c u r i t y  t h re at s,  t h e 
p r i m a r y  co n ce rn  o f  hyd ro ca r b o n  p i p e l i n e  o p e rato r s  i n  t h e  m i d s t re a m 
o i l  a n d  g a s  m a r ke t  re m a i n s  t h e  s a m e :  t o  e n s u re  s a f e ,  re l i a b l e ,  a n d 
c o m p l i a n t  o p e r a t i o n s ,  2 4 / 7  -  a l l  w h i l e  m a n a g i n g  e n e rg y  c o s t s  a n d 
m i n i m i z i n g  t i m e  a n d  i n s t a l l e d  co s t s .  Wh i l e  d ow n s t re a m  re f i n i n g  a n d 
petrochemical  producers  s t r ive  to  achieve  super ior  per formance through 
b e t te r  m a n a g e m e nt  o f  t h e i r  e n e rg y  u s a g e  a n d  co s t s ,  o p t i m i z at i o n  o f 
the i r  process  y ie lds,  reduc t ion  or  e l iminat ion  of  sa fet y-re lated  inc idents 
a n d  i m p rove d  o p e rato r  p e r f o rm a n ce.

Co u p l e d  w i t h  t h e s e  c h a l l e n g e s  i s  t h e  u n c e r t a i n t y  c a u s e d  b y  d i g i t a l 
te c h n o l o g y ’s  i n c re a s i n g  d i s ru p t i o n  i n  t h e  o i l  a n d  g a s  i n d u s t r y.  P i vo t a l 
te c h n o l o g i e s  l i ke  c l o u d  co m p u t i n g,  t h e  i n d u s t r i a l  I nte rn e t  o f  t h i n g s, 
d i g i t a l  t w i n s ,  a n d  a u g m e n t e d  a n d  v i r t u a l  re a l i t y  a re  p re c u r s o r s  o f 

Fe
at

ur
es

 

Digital Transformation in Oil & Gas Industry

t h e  n e x t  i n d u s t r i a l  re v o l u t i o n .  H o w  c a n  p ro d u c e r s  i n  t h e  u p s t re a m 
m a r ke t ,  p i p e l i n e  o p e r a t o r s  i n  t h e  m i d s t re a m  m a r ke t  a n d  re f i n e r i e s 
i n  t h e  d ow n s t re a m  m a r ke t  a l l  e n s u re  t h e y  m a ke  t h e  r i g ht  te c h n o l o g y 
investments?  D ig i ta l  Trans format ion  i s  the  key  to  o i l  and  gas  companies 
d r i v i n g  n e w  a n d  b e t te r  c u s to m e r  ex p e r i e n ce s  w h i l e  m a x i m i z i n g  va l u e 
c re at i o n  a c ro s s  a s s e t  a n d  o p e rat i o n s  l i f e c yc l e s  to  i m p rove  p ro f i t a b i l i t y, 
m a x i m i ze  re t u rn  o n  ca p i t a l  a n d  i m p rove  t h e i r  ove ra l l  co m p e t i t i ve  e d g e.

The Digital  Twin
A digi ta l  t win  i s  a  d ig i ta l  representat ion of  a  phys ica l  asset ;  l ike  a  pump, 
m o to r,  t u r b i n e,  e ve n  a n  e nt i re  i n d u s t r i a l  p ro ce s s  o r  p l a nt.  D i g i t a l  t w i n s 
e n a b l e  f u l l  l i f e c yc l e  m a n a g e m e nt  o f  p hy s i ca l  a s s e t s ,  s t a r t i n g  w i t h  t h e 
d e s i g n  o f  t h e  a s s e t  o r  p ro c e s s  i t s e l f  a n d  c o n t i n u i n g  t h ro u g h o u t  i t s 
o p e r at i o n a l  l i f e .  A s  t h e  o p e r at i o n a l  l i f e  co nt i n u e s ,  a  d i g i t a l  co p y  i s 
u p d ate d  i n  re a l  t i m e.  By  c re at i n g  d i g i t a l  t w i n s  d at a  g e n e rate d  by  t h e 
a s s e t  o r  p ro ce s s  d u r i n g  i t s  d e s i g n  a n d  o p e r at i o n a l  l i f e  i s  co l l e c te d, 
v i s u a l i ze d  a n d  a n a l y ze d  to  m a x i m i ze  re t u r n  o n  c a p i t a l  a n d  i n c re a s e 
e nte rp r i s e  p ro f i t a b i l i t y.

PROCESS OPTIMIZ ATION
I n  to d ay ’s  e co n o m i c  e nv i ro n m e nt,  c a p i t a l  b u d g e t s  a n d  o ve r h e a d  a re 
c o n s t a n t l y  b e i n g  c u t .  O i l  a n d  g a s  p ro d u c e r s  a re  f a c e d  w i t h  r i s i n g 
manufac tur ing costs,  g lobal  compet i t ion,  and soar ing energy costs.  To 
meet  these  chal lenges,  companies  are  forced to  opt imize  manufac tur ing 
o p e rat i o n s  a n d  m a ke  p e r f o r m a n ce  i m p rove m e nt s  to  p o s i t i ve ly  a f f e c t 
thei r  bottom l ine.

Looking at the current business dynamics, the entire oil & gas industry – be it up-, mid- & downstream hydrocarbon 
– is now facing a lot of pressures in terms of, investment vs RoI, compliance with environmental regulatory & policy 
framework,  enhance knowledge & skill along with retaining workforce, etc. The white paper describes the benefits of 
digital transformation in the industry which can offer to develop agile business models  with higher margins, improve 
regulatory compliance, streamline process innovation, capture and retain workforce knowledge, and enable a zero-
accident culture focused on operational excellence.

Executive S ummar y 
 This  whitepaper  d iscusses : 
• 	 Understand the key  chal lenges  and oppor tunit ies  fac ing o i l  and 

gas  companies  today. 
• 	 Learn how digital  transformation empowers oi l  and gas companies 

to  del iver  increased value across  asset  and operat ions  l i fec yc les. 
• 	 Develop your  s t rategy for  implement ing digi ta l  t ransformat ion 
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Feedstock  pr ices  shi f t  dramat ica l ly  over  ver y  shor t  per iods  of  t ime.  This 
forces  manufac turers  to  s tay  on constant  a ler t  with  economic  condit ions 
and forecasts.  Energy costs  are  a lso  increas ing,  forc ing manufac turers  to 
identify new oppor tunit ies for optimizing and reducing energy costs across 
a l l  facets  of  process  des ign,  implementat ion and produc t ion.

D i g i t a l  Tr a n s f o r m a t i o n  o f f e r s  n e w  t o o l s e t s  t h a t  e n a b l e  o i l  a n d  g a s 

producers to increase their  competit ive levels in their  market and industr y. 

These  d igi ta l  toolsets  help  to  improve y ie ld  of  va luable  produc t  whi le 

reducing energy consumption and increas ing throughput.  Us ing digi ta l 
technology,  manufac turers  can create  a  complete  d igi ta l  t win of  the i r 
processes and assets  al lowing them to evaluate what-i f  scenarios in batch 
process ing and manufac tur ing.

T h r o u g h  d i g i t a l  t r a n s f o r m a t i o n  o p e r a t o r s  c a n  m a s h  u p  r e a l - t i m e 

p r o c e s s  d a t a  w i t h  c u r r e n t  e c o n o m i c  c o n d i t i o n s  g i v i n g  o p e r a t o r s  t h e 

a b i l i t y  t o  m a ke  i n f o r m e d  d e c i s i o n s  a t  a n  e x p e d i t e d  r a t e .  I n f o r m a t i o n 

s h a r i n g  i n c r e a s e s  w h i l e  s t a k e h o l d e r s  i n c r e a s e  t h e i r  a b i l i t y  t o 
v i s u a l i z e  r e s u l t s  a n d  k e y  p e r f o r m a n c e  i n d i c a t o r  d a t a  a c r o s s  p r o c e s s 
a n d  o v e r a l l  p l a n t  p r o d u c t i o n .  O n l i n e  p r o c e s s  o p t i m i z a t i o n  a n d 
r e p o r t i n g  o f f e r s  a  l a r g e  p o t e n t i a l  i m p a c t  o n  p r o c e s s  y i e l d ,  e n e r g y 
u s a g e  a n d  t h r o u g h p u t  o p t i m i z a t i o n .

Increase Profitabil ity
APC Model  Predic t ive Control  i s  comprehensive,  advanced process  control 
s o f t w a re  t h a t  i m p ro v e s  p ro c e s s  p ro f i t a b i l i t y  b y  e n h a n c i n g  q u a l i t y, 
i n c re a s i n g  t h ro u g h p u t ,  a n d  re d u c i n g  e n e rg y  u s a g e .  I t  u s e s  m o d e r n , 
s tate - of-the ar t  technology to  provide automat ic  control  systems that 
a re  c a p a b l e  o f  re l e a s i n g  p ro c e s s  p o t e n t i a l .  P re d i c t i ve  c o n t ro l  h e l p s 
p ro ce s s  o p e rat i o n s  re a l i ze  t h e i r  f u l l  p o te nt i a l  by  m ov i n g  t h e  p ro ce s s 
c loser  to  ac t ive  constra ints  — result ing in  reduced process  var iabi l i t y 
and increased prof i ts.

CLOUD -BASED PROCESS DESIGN

Cloud comput ing of fers  several  oppor tunit ies  to  reduce costs  in  process 

des ign.  By  leveraging the a lmost  inf in i te  process ing power  and storage 

avai lable through cloud-based architec ture,  process design can accelerate 

w h i l e  a l s o  re d u c i n g  c a p i t a l  i n v e s t m e n t  c o s t s  f o r  p ro c e s s  m o d e l i n g 

a n d  t ra i n i n g.  O i l  a n d  g a s  p ro d u ce r s  ca n  s p i n  u p  c l o u d  b a s e d  s e r ve r s 

and comput ing  resources  as  needed.  Th is  a l so  acce lerates  the  f low of 
information throughout process design. Through a cloud based architecture 
for  process  des ign informat ion access ib i l i t y  i s  increased,  avai labi l i t y  i s 
enhanced and tota l  cost  of  ownership  ( TCO)  i s  s igni f icant ly  reduced.

A s  p ro c e s s  d e s i g n  m o v e s  t o  t h e  c l o u d  t h e  p ro d u c t i o n  p ro c e s s  c a n 
b e  co nt i n u a l l y  i m p ro ve d  t h ro u g h  re va m p  a n d  p ro ce s s  i m p ro ve m e nt. 
Th e y  ca n  a l s o  d i g i t a l ly  co n n e c t  p ro ce s s  a n d  co nt ro l  s t rate g y  d e s i gn  to 

a cce l e rate  s t a r t u p  a f te r  p l a nt  t u r n a ro u n d  a n d  q u i c k l y  d e b u g  co nt ro l 

a p p l i c a t i o n  d e s i g n .  Th ro u g h  a  c l o u d - b a s e d  a rc h i t e c t u re  o f f e r i n g  a n 
o p e n  m o d e l  w r i t i n g  e nv i ro n m e nt,  s i m u l at i o n  b e n e f i t s  ca n  b e  ex te n d e d 
to  a rea s  no t  we l l  cove red  today.  L i ke  many  rea c to r s ,  po l ymer s  and 
spec ia l t ies.  Process  innovat ion  becomes  seamless  through co l laborat ion 
by  s e p a rat i n g  t h e  co nte nt  f ro m  t h e  p ro d u c t  a l l ow i n g  t h e  co nte nt,  s u c h 
a s  s i m u l at i o n  m o d e l s,  to  b e  m a n a g e d  e a s i ly  w i t h  f i l e  h i s to r y  l o g s  i n  a 
ce nt ra l  re p o s i to r y.

Ef f i c i e n c y  i s  s i gn i f i ca nt ly  i n c re a s e d  u s i n g  c l o u d b a s e d  a rc h i te c t u re  a s 
re f iner ies  can adapt  to  changing needs.  Comput ing power  can be scaled 
up or  down with var y ing numbers  of  v i r tual  machines  or  instances  to 
fac i l i tate  s imulat ion templates  for  engineer ing test  or  t ra in ing scenar ios. 

Secure  user  access  control  a l lows administ rators  to  add,  delete  or  edi t 

users  and pr iv i leges  as  needed.  IT  overhead is  s impl i f ied to  a  pure  on-
demand c loud-based  a rch i tec ture  where  machines  a re  accessed  v ia  a 
secure  URL,  and new vers ions  of  process  des igns  are  avai lable  as  soon as 
they’re released.  Companies in the upstream, midstream, and downstream 
markets  can a lso  adapt  thei r  p lants  and fac i l i t ies  to  changing legis lat ive 

and market  requirements  faster  through a  c loud-based archi tec ture.  As 

process  des ign informat ion i s  d ig i ta l ly  s tored in  the  c loud i t  becomes 

easier  to mashup this  information with other sources of  data and drive the 
enterpr ise  towards  a  completely  d igi ta l  p lanning and operat ions  model.

Accelerate Operational  Excellence
S i m u l at i o n  P l a t f o r m  s u p p o r t s  t h e  e nt i re  e n g i n e e r i n g  l i f e c yc l e ;  f ro m 
re p re s e n t a t i o n  o f  a c t u a l  P & I D,  m a p p i n g  e a c h  e q u i p m e n t  o b j e c t  t o 
a  d e t a i l e d  e n g i n e e r i n g  d a t a b a s e ;  t o  b u i l d i n g / t e s t i n g  t h e  d y n a m i c 
s t i m u l a t i o n  e a r l y  i n  t h e  p ro c e s s  d e s i g n ;  t o  o p t i m i z i n g  t h e  p ro c e s s 
a n d  co nt ro l  d e s i gn ,  co m p a r i n g  ca p i t a l  ve r s u s  o p e rat i n g  co s t s ;  to  t h e 
cont inuous improvement  of  operat ions,  as  the s imulat ion model  becomes 
a  p l a nt ’s  D i g i t a l  Tw i n .
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DIGITAL PLANNING AND OPERATIONS
Integrated petrochemical  produc t ion net works  are  h ighly  complex and 
d i f f i c u l t  to  v i s u a l i ze  f o r  p l a n n i n g  a n d  o p e rat i o n s.  Wh i l e  at  t h e  s a m e 
t ime,  increas ing volat i l i t y  o f  supply  and demand in  feedstock  enables 
oppor tunit ies  for  margin  improvement.  Through digi ta l  t ransformat ion 
business units that have historically been disconnected si los can connect in 
real time to create a unified supply chain model that maximizes profitabil ity 
by taking advantage of  data mashups between real-t ime economic and 
market data sources and current plant and production status data.

I n  a  u n i f i e d  s u p p l y  c h a i n  m o d e l  p l a n n i n g  a n d  o p e r a t i o n s  a re  f u s e d 
together  across  the  d igi ta l  va lue chain.  A  complete  360- degree v iew of 
the  d igi ta l  va lue  chain  emerges  a l lowing a l l  aspec ts  of  the  enterpr ise 
t o  b e  v i s u a l i ze d ,  a n a l y ze d  a n d  o p t i m i ze d .  I n p u t s  t o  t h e  e n t e r p r i s e 
such  as  feedstock  and raw mater ia l s  a re  analyzed  in  rea l t ime aga inst 
p l a n n i n g,  o p e rat i o n s,  s c h e d u l i n g  a n d  d i s t r i b u t i o n .  Fu l l  p l a nt  m o d e l s 
are  managed s imultaneously  within  a  supply  and dist r ibut ion net work . 
Fast  opt imizat ion ,  combined wi th  userconf igurable  v i sua l i zat ions  and 
repor t ing,  a l lows  the  impac t  o f  uncer ta int ies  and data  changes  to  be 
evaluated and understood in  real-t ime.

Feas ib le  and robust  schedules  emerge  that  lead  to  bus iness  dec is ions 
that  are  s impler  to  understand and expla in  across  the  ent i re  enterpr ise.
Reconc i l iat ion  and back  cast ing  a l lows bus inesses  to  understand how 
and why dev iat ions  f rom plans  occurred,  enabl ing increased p lanning 
eff ic iency while making it  easier  to generate feasible and robust schedules 
that  shr ink  the gap bet ween planned and ac tual  operat ions.  The amount 
and accurac y of  production information increases substantial ly,  equipping 
users  wi t h  too l s  and  ins ights  to  g o  beyo nd  bas ic  data ,  OEE  and  lean 
manufac tur ing  pr inc ip les  to  d iscover  the  rea l  metr ics  that  are  dr iv ing 
p e r f o rm a n ce,  ava i l a b i l i t y  a n d  q u a l i t y  t h ro u g h o u t  a l l  l e ve l s  o f  s u p p ly 
chain  management,  p lanning and operat ions. 

Metr i cs  generated  by  newly  tapped d ig i ta l  data  sources  enable  users 
to  g a i n  i m m e d i ate  i n s i g ht  i nto  e co n o m i c  d e c i s i o n s  a c ro s s  a  ra n g e  o f 
s c e n a r i o s .  D i re c t  i n t e g r a t i o n  o f  o p e r a t i o n a l  d a t a  a n d  re c o n c i l i a t i o n 
e n v i ro n m e n t s  e n a b l e s  r a p i d  a n d  c o n t i n u a l  u p d a t i n g  o f  p ro d u c t i o n 

schedules.  Power ful  model ing tools  and dr i l l  down analyt ics  a l low users 
to  d iscover  bott lenecks,  and understand how to  des ign more  e f f i c ient 
operat ional  workf lows.

T h r o u g h  d i g i t a l  t r a n s f o r m a t i o n  o i l  a n d  g a s  p r o d u c e r s  c a n  e x p l o r e 
oppor tunit ies,  reduce operat ional  r i sk  and shr ink  the gap bet ween plan 
and ac tual  resul ts.  Produc t  value st reams can be maximized within  the 
petrochemical  va lue chain  through a  s i te  wide planning model.  Opt imal 
feedstocks  can be  se lec ted based on rea l-t ime economic  data  and for 
feed f lex  c rackers  to  maximize  margin.  And maintenance costs  can be 
reduced through optimized par t  inventor y and the combination of multiple 
log i s t i c s  fac i l i t i es  into  a  s ing le  enve lope.  D ig i ta l  t rans format ion  a l so 
of fers  oppor tunit ies  to  improve workforce  t ra in ing,  produc t iv i t y,  safet y 
and regulator y  compl iance.

Unified Supply Chain Management
B P  i m p l e m e n t s  i n d u s t r i a l  s o f t w a r e  f r o m  AV E VA  w i t h  a d v a n c e d 
m o d e l i n g  to  o p t i m i ze  s u p p ly  c h a i n  m a n a g e m e nt  f ro m  s o u rce  m ate r i a l s 
a n d  f e e d s to c k  to  p l a n n i n g,  s c h e d u l i n g,  o p e rat i o n s  a n d  d i s t r i b u t i o n . 
I n f o r m at i o n  i s  e a s i l y  s h a re d  b e t we e n  u s e r s  a n d  b u s i n e s s  f u n c t i o n s , 
i m p rov i n g  u n d e r s t a n d i n g  a n d  co l l a b o rat i o n  b e t we e n  t ra d e r s,  p l a n n e r s 
a n d  a n a l y s t s  a n d  d e l i ve r i n g  a  c o m p l e t e  v i s u a l i z a t i o n  o f  t h e  d i g i t a l 
e nte rp r i s e  va l u e  c h a i n .

DIGITAL WORKFORCE KNOWLEDGE C APTURE AND RETENTION
A  g e n e r a t i o n a l  s h i f t  i s  o c c u r r i n g  i n  t h e  o i l  a n d  g a s  i n d u s t r y.  A s  a 
g e n e r a t i o n  o f  h i g h l y  e x p e r i e n c e d  r e f i n e r y  a n d  p i p e l i n e  o p e r a t o r s 
b e g i n s  to  re t i re  i t ’s  c r i t i ca l  f o r  o i l  a n d  g a s  co m p a n i e s  to  a cce l e rate  t h e 
onboard ing  and t ra in ing  o f  new operators  as  much as  poss ib le  to  ensure 
s a f e t y  a n d  p e r f o rm a n ce. 

At the same time training budgets are also being tightened increasing the 
need to deliver training through a sustainable, efficient and effective model. 
Digital transformation offers several options to address these challenges. 
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Vir tual  Real i t y  ( VR)  and/or  Augmented Real i t y  (AR)  are  d igi ta l  toolsets 
capable  of  connec t ing contro l  room operators,  maintenance,  and f ie ld 
personnel in a s ingle real ist ic  learning environment.  Through an immersive 
3D envi ronment  and high-f idel i t y  dynamic  s imulat ion operator  t ra in ing 
is  accelerated across  several  categor ies :
• 	 Equipment  understanding 
• 	 Hazop des ign evaluat ion 
• 	 Operator  t ra in ing (OTS) :  Procedure  t ra in ing,  Safety  scenar ios,  Crew 

t ra in ing 
• 	 Maintenance planning and execut ion 
• 	 Real-t ime enterpr ise  asset  management 

A u g m e n te d  a n d  v i r t u a l  re a l i t y  t r a i n i n g  s o l u t i o n s  f a c i l i t a te  m i n i m i ze d 
p ro j e c t  r i s k  b y  p re v e n t i n g  d e l a y s  d u r i n g  p l a n t  c o m m i s s i o n i n g  a n d 
s t a r t - u p  a n d  a l s o  m a x i m i ze  re t u r n - o n - i n v e s t m e n t  i n  p l a n t  p e r s o n n e l 
t r a i n i n g .  M o b i l e  t e c h n o l o g y  e n a b l e s  w o r k e r s  t o  b e c o m e  a  d a t a 
c a p t u re  p o i n t ,  c o l l e c t i n g  d a t a  f ro m  n o n - i n s t r u m e n t e d  a n d  s t r a n d e d 
a s s e t s ,  e n h a n c i n g  o p e r a t i o n a l  v i s i b i l i t y  a n d  a c t i n g  a s  a  d a t a  i n p u t 
p o i n t  f o r  a n  A s s e t  Pe r f o r m a n c e  M a n a g e m e n t  s t r a t e g y  f o c u s e d  o n 
i n c re a s i n g  p l a n t  a n d  a s s e t  u p t i m e  a n d  d r i v i n g  re d u c e d  m a i n t e n a n c e 
a n d  o p e r a t i o n s  c o s t s .

Mobile technology also offers  the abil i ty to bring teams together in vir tual 
sett ings  no matter  where  they ’re  phys ica l ly  located.  People  can per form 
their  dut ies  f rom wherever  they are,  access ing,  monitor ing and managing 
the ref iner y,  p lant  or  process  in  real  t ime f rom thei r  handheld devices. 
Workers  are  no longer  t ied to  the phys ica l  locat ion but  instead carr y  a 
v i r tual  vers ion or  d igi ta l  t win of  the  plant  or  fac i l i t y  in  thei r  pocket  at  a l l 
t imes.  New operators  for  greenf ie ld  s i tes  need to  be qual i f ied  for  s tar tup 
and operat ion quickly  to  meet  spec i f icat ions.

Through mobi le  technology  new maintenance  technic ians  a re  t ra ined 
faster  as  maintenance  procedures  and dec is ion suppor t  workf lows are 
del ivered d i rec t ly  to  the i r  mobi le  dev ices.  Mobi l i t y  i s  a l so  a  tool  that 
mil lennials,  having been born digital  themselves,  are already accustomed 
to.  This  helps  to  accelerate  thei r  ass imi lat ion into  the workforce.  AR/VR 
Enhanced Operat ions  based t ra in ing through Inte laTrac  Mobi le  Operator 
R o u n d s  c a n  a cce l e r a te  t h at  p ro ce s s  w h i l e  l a y i n g  t h e  f o u n d at i o n  f o r 
improved safet y  and regulator y  compl iance. 

IntelaTrac Mobile Operator Rounds
A s  t h e  i n d u s t r y- l e a d i n g  m o b i l e  wo r k f o rce  a n d  d e c i s i o n  s u p p o r t  s y s te m 
I n t e l aTr a c  M o b i l e  O p e r a t o r  R o u n d s  i n c l u d e s  c o n f i g u r a b l e  s o f t w a re 
a n d  r u g g e d i z e d  m o b i l e  h a r d w a r e  s o l u t i o n s  t h a t  e n a b l e  w o r k f l o w, 
d a t a  c o l l e c t i o n  a n d  g e n e r a l  t a s k  m a n a g e m e n t  f o r  p l a n t  o p e r a t i o n s , 
m a i n t e n a n c e  m a n a g e m e n t ,  p r o d u c t i o n  t r a c k i n g  a n d  c o m p l i a n c e 
a p p l i c at i o n s.  A s  p a r t  o f  t h e i r  o ve ra l l  “ Vi s u a l  Fa c to r y ” i n i t i a t i ve  A s ce n d 
Pe r f o rm a n ce  M ate r i a l s  i m p l e m e nte d  I nte l aTra c  M o b i l e  O p e rato r  R o u n d s 

a l o n g  w i t h  o t h e r  s o f t wa re  s o l u t i o n s  f ro m  AV E VA  S o f t wa re  a n d  a c h i e ve d 
s i g n i f i c a n t  re s u l t s :
• 	 Savings  of  USD 500,000 in  ut i l i t ies  and mater ia ls  costs
• 	 More  than USD 1 mi l l ion in  sav ings  f rom reduced maintenance costs
•	 Avoided potential plant shutdowns equating to a savings of USD 2 million

IMPROVED SAFET Y AND REGULATORY COMPLIANCE
Envi ronmenta l,  hea l th  and safet y  compl iance  i s  a  paramount  focus  in 
the  o i l  and  gas  indust r y.  O ne  o f  the  main  dr ivers  o f  th i s  focus  i s  the 
i m p l e m e n t a t i o n  o f  a  “ Ze ro  A c c i d e n t s” c u l t u re .  I n  t e r m s  o f  a c c i d e n t 
p re ve nt i o n  s t ra te g i e s ,  a  Ze ro  Acc i d e nt  c u l t u re  c a n  b e  v i e we d  a s  t h e 
idea that  a l l  acc idents  can be prevented through pol ic y  and procedure 
adherence.  Many fac tors  contr ibute  to  a  good safet y  cul ture,  inc luding 
ski l led employees,  cont inuous  safet y  r i sk  assessment  (HAZOP) and good 
prac t ices  and standards,  nex t  to  pr imar y  and secondar y  process  safet y.
E n v i ro n m e n t a l  re g u l a t i o n  a n d  e m i s s i o n s  t a rg e t s  h a v e  c o n t i n u o u s l y 
t ightened over  the  past  several  years.  As  wel l  as  the  need to  document 
and audi t  compl iance  of  new regulat ions.  Examples  are  the  Industr ia l 
E m i s s i o n s  D i re c t i v e  b y  t h e  E U  ( I E D )  a n d  i m p l e m e n t a t i o n  i n t o  l o c a l 
l eg i s lat ions  l i ke  TA-Luf t  in  Germany.  Fo r  example,  emiss ions  inc lude 
f lar ing ac t iv i t ies,  which requires  the  increas ingly  ef f ic ient  s tar t  up and 
shut  down of  p lants  through t ighter  process  des ign to lerances  and st r ic t, 
auditable  operat ional  adherence to  processes  and procedures.

Mobi l iz ing the operator  workforce  helps  ensure  regulator y  compl iance 
as  s tacks  of  paper  maintenance repor ts,  audit  logs  and repai r  procedures 
become digi ta l  vers ions  of  themselves. 

In format ion  i s  s tored  d ig i ta l ly  in  a  cent ra l  locat ion  and backed  up  to 
t h e  c l o u d.  R e g u l a t o r y  a u d i t  t r a i l s  a re  a u t o m a t i c a l l y  g e n e r a t e d .   A s 
comprehens ive  operat ions  e f f i c ienc y  models  a re  deployed,  v i sua l iz ing 
w h i c h  e q u i p m e n t ,  p r o c e s s e s ,  t e a m s  o r  s i t e s  a r e  u n d e r p e r f o r m i n g 
becomes eas ier  and provides  par t  of  the  foundat ion for  developing an 
asset  per formance management  st rategy that  maximizes  return on asset 
investment  for  o i l  and gas  producers  and pipel ine  operators.

Capita l  expense constra ints  l imit  investment  in  new equipment  across 
a l l  m a r k e t s  o f  t h e  o i l  a n d  g a s  i n d u s t r y.  W h i l e  d e m a n d  i n c r e a s e s , 
requir ing greater  produc t ion f rom exist ing machines.  A  complete  d igi ta l 
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A s s e t  Pe r f o rm a n ce  M a n a g e m e nt  (A P M )  s o l u t i o n  co m b i n e s  e nte rp r i s e 
d at a  c a p t u re  w i t h  a s s e t  m a n a g e m e nt,  a d va n ce d  wo r k f l o w,  m o b i l i t y, 
p re d i c t i ve  a n a l y t i c s  a n d  r i s k- b a s e d  m a n a g e m e nt  to  d r i ve  m a x i m u m 
return  on  asset  investment  through reduced downt ime,  lowered  tota l 
cost  o f  ownership,  decreased maintenance  costs  and improved overa l l 
equipment  ef fec t iveness.

A complete  APM solut ion a l lows operators  and maintenance engineers 
i n  u p s t re a m  p ro d u c t i o n ,  m i d s t re a m  t r a n s p o r t a t i o n  a n d  d o w n s t re a m 
process ing to  automat ica l ly  generate  work  orders  to  re l ieve  maintenance 
issues  as  soon as  they ’re  d iscovered.  Whi le  advanced data  capture  and 
analyt ic  capabil i t ies  provide detai led insight into the health of  production 
a s s e t s.  Th e  i nte grat i o n  o f  t h e s e  ca p a b i l i t i e s  w i t h  a dva n ce d  wo r k f l ow 
faci l i tates  cont inuous process  improvement whi le  ensuring assets  are  not 
over ly  mainta ined and MRO inventor y  costs  reduced.

A study of common failure patterns by ARC Advisory Group found that a full 
82 per cent of failure types are random. Only 18 per cent are predictable and 
preventable with traditional maintenance methods. Machine learning helps 
identify inefficiencies and abnormalities in equipment operation long before 
regular inspection. Engineers can reference operational models and digital twins 
for recent abnormalities in design versus operational performance. As data is 
collected at an operational level and fed into other digital toolsets it imperative 
that oil and gas enterprises make the right digital technology investments.

Catch Asset Failures Before They Occur
In  a  large regulated and non-regulated ut i l i t y  with  over  60+ plants  in  6 
states,  inc luding coal,  s imple  c yc le  combust ion turbines,  combined c ycle 
and integrated gas i f icat ion combined c yc le  p lants,  AVE VA helps  monitor 
and opt imize  the maintenance of  c r i t ica l  power  generat ion assets  with 
PR iSM Predic t ive  Asset  Analyt ics  sof t ware.  A  s ingle  ear ly  warning of  a 
crack  in  a  turbine rotor  saved the ut i l i t y  over  USD 7.5  Mi l l ion. 

OIL AND GAS TECHNOLOGY INVESTMENT PILLARS
C h o o s i n g  t h e  r i g h t  t e c h n o l o g y  i n ve s t m e n t  re q u i re s  a n a l y s i s  o f  f o u r 
ke y  te c h n o l o g y  p i l l a r s  to  e n s u re  s u cce s s f u l  d i g i t a l  t ra n s f o rm at i o n  a n d 
o p t i m u m  R O I .

Comprehensive Value Chain
Modern digi ta l  p lat forms must  del iver  returns  across  the  comprehensive 
value chain  of  the  enterpr ise.  Technology Investments  must  enable  the 
d i g i t a l  i nte g rat i o n  o f  e n g i n e e r i n g,  p l a n n i n g  a n d  o p e rat i o n s,  co nt ro l , 
v isual izat ion,  informat ion and asset  per formance solut ions  to  create  a 
3600 v iew,  f rom the shop f loor  to  the top f loor

Open and System Agnostic
Interoperabi l i t y  and cross  p lat form suppor t  acce lerate  a  path  towards 
cont inual  process  improvement.  R apidly  shar ing b ig  data  and ins ights 

across mult iple platforms including cloud,  mobile,  augmented and vir tual 
real i t y  requires  open,  system agnost ic  technology solut ions that  augment 
rather  than r ip  and replace  ex ist ing asset  investments.  An open,  system 
agnost ic  approach to  d igi ta l  t ransformat ion dr ives  long-term value and 
lower  tota l  cost  of  ownership  ( TCO).

Digital  Ecosystems
Te c h n o l o g y  i n v e s t m e n t s  s h o u l d  b e  b a c k e d  b y  a  m u l t i d i s c i p l i n a r y 
ecosystem of  technology par tners.  Ecosystems should include capabi l i t ies 
of  des ign,  development,  del iver y,  maintenance and suppor t  of  industr y 
s p e c i f i c  s o l u t i o n s  o n  a  g l o b a l  s ca l e .  Eco s y s te m  p a r t n e r s  m ay  i n c l u d e 
s o f t wa re  d e ve l o p e r s ,  te c h n i ca l  d i s t r i b u to r s ,  s y s te m  i nte g rato r s ,  O E M 
providers  and technology par tners,  a l l  focused on ex tending value and 
dr iv ing innovat ion across  industr ies.

Flexible and Agile Implementation
Ad a p t i n g  to  u n f o re s e e n  e ve n t s  b e c o m e s  a u to m a t i c  t h ro u g h  f l e x i b l e 
technology implementation options.  True digital  transformation platforms 
p rov i d e  t h e  a b i l i t y  to  c h o o s e  b e t we e n  d e p l oy m e nt  o p t i o n s  i n c l u d i n g 
o n  p re m i s e,  c l o u d  o r  hy b r i d  ro l l o u t s.  Ag i l i t y  i n  p ro c u re m e nt  o p t i o n s 
a l lows enterpr ises  to  obta in  the required tools  through several  opt ions, 
inc luding perpetual  l i cens ing or  subscr ipt ion based ser v ices  Solut ions 
for  implement ing  technology  on  an  as  needed,  s taged approach  he lp 
the enterpr ise  reduce upfront  costs  and decrease  t ime to  value of  new 
te c h n o l o g y  i nve s t m e nt s  w h i l e  a cce l e rat i n g  a  p at h  to wa rd  i n c re a s e d 
prof i tabi l i t y.

START SMALL.  START NOW.
Digi ta l  t ransformat ion is  par t  of  an ongoing journey towards  cont inuous 
process  improvement  involv ing the  co l laborat ion  of  people,  processes 
and assets  through digi ta l  technology.  I t  doesn’t  happen a l l  at  once but 
i n s te a d  g a i n s  s p e e d  a n d  ve l o c i t y  ove r  t i m e  a s  p e o p l e,  p ro ce s s e s  a n d 
assets  are  d igi ta l ly  fused together  to  eventual ly  br idge the operat ions 
technology and informat ion technology gap.  Star t  smal l  in  your  s t rategy 
and adopt ion.  But  s tar t  now to  mainta in  or  improve your  compet i t ive 
market  and industr y  pos i t ion.    

Matt Newton

Senior Technical Marketing Manager – Asset Performance

Av e v a  
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“There  i s  no projec t  without  c lose  customer  interac t ion – even to  the 
ex tent  o f  co - innovat ion.  Th is  increases  the  qual i t y  and the  customers 
get  what  they need.”

Digi ta l  Transformat ion in  Bus iness  Ser v ices  re fers  to  improving customer 
experiences,  operational  eff ic ienc y and agi l i ty  by fundamental ly changing 
the  way  bus iness  ser v ices  a re  de l ivered  us ing  d ig i ta l  technologies  as 
t h e  e n a b l e r  o f  h o l i s t i c  t r a n s f o r m a t i o n”.   N e w  a n d  E m e rg i n g  D i g i t a l 
Technologies are:  Smar t Automation: RPA, Cognitive,  AI,  Machine Learning, 
Algor i thms,  B lock  chain  and Vi r tual,  Augmented,  Mixed Real i t y.

P e t r o c h e m i c a l  c o m p a n i e s  c a n  u s e  a d v a n c e d  a n a l y t i c s  t o  e x t r a c t 
management-relevant information from the large amounts of unstructured 
data that  they generate.  This  information can then be used to improve 
how plants are run and to make better-informed and speedier decisions 
across the full  range of a chemical  company’s business processes.  In the 
wider world,  the chemical  industr y is  an essential  supplier  to myriad other 
industries,  and so the ways these industries are being changed by digital  is 
in turn translating to oppor tunities and challenges for chemical companies.

There  are  three  main ways  in  which d igi ta l  wi l l  a f fec t  the  Petrochemical 
i n d u s t r y.  Th e  f i r s t  i s  u s i n g  d i g i t a l - e n a b l e d  a p p ro a c h e s  t o  i m p ro v e 
co m p a n i e s’ b u s i n e s s  p ro ce s s e s,  w h i c h  we  c a l l  f u n c t i o n a l  exce l l e n ce. 
S e co n d  i s  t h e  p o te nt i a l  f o r  d i g i t a l  to  a f f e c t  d e m a n d  p at te r n s  i n  e n d 
markets,  with  impl icat ions  for  the  chemical  industr y ’s  va lue chains.  The 
third is  where digital  developments lead to changes in the business models 
through which chemical companies capture and create value for customers.

Besides this advanced-analytics-based oppor tunity, there are other digital-
enabled advances that may create signif icant value in the manufacturing 
operations area.  Examples include the use of  automated guided vehicles, 
such as self- driving forkl i f ts,  and the use of  robots to f i l l  big bags.  These 
advances should reduce costs  and improve process  stabi l i t y  and safet y 
per formance. At the same time, deploying an automated and central ized 
plant per formance -management system should make it  possible to steer 
operations better and to react faster when corrections are needed. 

For  many subsec tors  of  the  chemical  industr y,  th is  oppor tunit y  ex tends 
beyond produc t ion  to  the  ent i re  supply  cha in ,  inc lud ing inbound and 
o u t b o u n d  l o g i s t i c s  a n d  w a re h o u s i n g.  Ad v a n c e d  a n a l y t i c s  w i l l  m a ke 
poss ib le  more accurate  forecast ing,  leading to  improvements  across  the 
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Digital Strategies for Petrochemical Industry

entire sales- and operations-planning process.  This wil l  also make possible 
better scheduling of batch production, shor ter lead t imes,  and lower safety 
stocks  with a  higher  level  of  f lex ibi l i t y.  Integrated ‘no touch’ ordering and 
scheduling systems wil l  help to stabil ize production planning even fur ther. 

Sa les  and  market ing  a l so  o f fe rs  major  va lue - creat ion  potent ia l  th rough 
d i g i t a l .  Th e  b i g g e s t  o p p o r t u n i t y  f o r  s a l e s  a n d  p ro f i t a b i l i t y  g row t h  l i e s 

Digital transformation has emerged as key to business services to improve customer experiences, operational efficiency 
and agility by fundamentally changing the way business services are delivered across industries. The article describes 
how the new and emerging Digital Technologies can transform the Petrochemical Industry for not only optimising the 
production but the entire supply chain. The author emphasises on the right strategies to implement these technologies 
for a true digital core through continuous agility, adaptability, and innovation.
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i n  d i g i t a l  d at a - l e d  d e c i s i o n  m a k i n g.  We  e s t i m ate  t h at  d i g i t a l - e n a b l e d 
i n i t i at i ve s  i n  m a r ke t i n g  a n d  s a l e s  co u l d  i m p rove  t h e  i n d u s t r y ’s  ave ra g e 
re t u r n  o n  s a l e s  ( R O S )  b y  t w o  t o  f o u r  p e rc e n t a g e  p o i n t s .  S p e c i a l t y 
c h e m i c a l s  c o u l d  s e e  h i g h e r  R O S  g a i n s  i n  t h e  r a n g e  o f  t h re e  t o  f i ve 
p e rce nt a g e  p o i nt s,  w i t h  c h e m i ca l  d i s t r i b u t i o n  s e e i n g  o n e -  to  o n e - a n d -
a - h a l f - p e rce nt a g e - p o i nt  g a i n s. 

D ig i ta l  in i t iat ives  in  market ing  and sa les  inc lude  apply ing  advanced-
analyt ics- enabled pric ing systems,  generat ing growth oppor tunit ies  f rom 
data,  and us ing a lgor i thms to  predic t  churn at  the  indiv idual- customer 
level  and then suggest ing countermeasures  to  the sales  force.  The impac t 
of  these in i t iat ives  can be s igni f icant.  One leading global  nutr i t ion player 
used internal and ex ternal data sources to create transparency at a detai led 
c u s t o m e r - p ro d u c t  s e g m e n t  l e v e l .  A d v a n c e d  a n a l y t i c s  t h e n  s c a n n e d 
t h e s e  m i l l i o n s  o f  l i n e s  o f  d at a  to  d e ve l o p  s u g g e s t i o n s  f o r  a d d i t i o n a l 
s a l e s  to  i n d i v i d u a l  s a l e s  re p s,  w i t h  t h e  s u g g e s t i o n s  d e l i ve re d  v i a  a n 
easy-to -use app.  The company saw 8 per  cent  growth in  p i lot  markets, 
a f ter  exper ienc ing no organic  growth in  the previous  f ive  years.  A  large 
spec ia l t y- chemical  company used advanced analyt ics  to  reset  pr ices  for 

hundreds  of  thousands of  produc t- customer  combinat ions  in  seven core 
countr ies,  based on indiv idual  r i sk  and wi l l ingness  to  pay.  By  combining 
analyt ics,  capabi l i t y  bui ld ing,  and change management,  the  company 
was able  to  achieve pr ice  increases  of  3  to  7  per  cent,  compared to  1  per 
cent  increases  in  prev ious  years.

The second area  that  wi l l  ga in  impor tance is  customer  exper ience and 
digital  go-to-market  channels.  Our  latest  proprietar y research shows that 
85 per  cent  of  B2B chemical  purchasers  would  prefer  d igi ta l  channels 
when reorder ing a  produc t  rather  than interac t ing with  a  sa lesperson. 
Co m b i n i n g  a  d i g i t a l  c h a n n e l  w i t h  p ro ce s s  d i g i t i z at i o n  w i l l  c re ate  a n 
improved customer  exper ience,  whi le  lowering cost  to  ser ve.  Again,  how 
much of  that  potential  wil l  ac tual ly  become bottom-line impact  wil l  var y, 
depending on the compet i t ive  s i tuat ion in  spec i f ic  chemical  markets.

A  s i g n i f i c a n t  o p p o r t u n i t y  i n  re s e a rc h  a n d  d e ve l o p m e n t  i s  t o  c re a t e 
h i g h e r - v a l u e - a d d e d ,  h i g h e r - m a r g i n  p r o d u c t s  a t  a  f a s t e r  p a c e ,  i n 
p a r t i c u l a r  i n  s p e c i a l t y  c h e m i c a l s  a n d  c r o p - p r o t e c t i o n  c h e m i c a l s . 
Ch e m i ca l  co m p a n i e s  w i l l  b e  a b l e  to  u s e  h i g h - t h ro u g h p u t  o p t i m i z at i o n 
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P r a n j a l  Ku m a r  P h u k a n

C h i e f  M a n a g e r  -  Co n t r a c t s  &  P ro c u re m e n t

B r a h m a p u t r a  C r a c ke r  a n d  Po l y m e r  L i m i t e d

E m a i l :  p r a n j a l k . p h u k a n @ b c p l i n d i a . c o. i n   

to  d e ve l o p  a n d  a d j u s t  m o l e c u l e s  t h at  o f f e r  m o re  va l u e.  Th e y  w i l l  a l s o 
b e  a b l e  to  d e p l oy  a dva n ce d  a n a ly t i c s  a n d  m a c h i n e  l e a rn i n g  to  s i m u l ate 
exper iments,  to  use  d igi ta l ’s  predic t ive  power  to  systemat ica l ly  opt imize 
f o rm u l at i o n s  f o r  p e r f o rm a n ce  a n d  co s t s ,  a n d  to  d at a - m i n e  i n f o rm at i o n 
a v a i l a b l e  f r o m  p a s t  s u c c e s s f u l  a n d  f a i l e d  e x p e r i m e n t s .  N o t  l e a s t , 
t h e y  w i l l  b e  a b l e  to  i d e nt i f y  t h e  b e s t  p o s s i b l e  re s o u rce  a l l o cat i o n  to 
e n h a n ce  t h e  p e r f o rm a n ce  o f  R & D  te a m s  a n d  t h e  i n n ovat i o n  p i p e l i n e. 
M a ny  o f  t h e s e  p ra c t i ce s  a re  a l re a dy  e s t a b l i s h e d  i n  t h e  p h a rm a ce u t i ca l 
i n d u s t r y  b u t  we re  l a rg e ly  u n a f f o rd a b l e  f o r  c h e m i ca l  co m p a n i e s.  Wi t h 
t h e  e m e rg e n ce  o f  i n ex p e n s i ve  co m p u t i n g  p owe r  o n  a  m a s s i ve  s ca l e , 
t h i s  i s  l i ke ly  to  c h a n g e. 

Digital  and New Business Models  in Chemicals

Wil l  d igi ta l  change the ways  that  chemicals  are  sold  and dist r ibuted,  and 
as  a  consequence,  how value wi l l  f low? Wil l  we see  a  shi f t  f rom sales  of 
produc ts  to  sa les  of  ser v ices  and solut ions?  Wil l  at tackers  emerge that 
d is inter  mediate  establ ished producers  f rom thei r  customers,  as  we have 
seen with  B2C plat forms in  other  industr ies?  D i f ferent  segments  of  the 
chemical  industr y  wi l l  have d i f ferent  answers  to  these  quest ions:  as  a 
general  s tatement,  whi le  crop -protec t ion chemicals  and some specia l t y-
chemical  segments  are  at  r i sk  of  bus iness-model  d is rupt ion and some 
chemical  distr ibutors see themselves as potential  ac tors’ in future possible 
d is rupt ions,  petrochemicals  wi l l  probably  be less  a f fec ted.

F i r s t ,  b u s i n e s s  m o d e l s  t h a t  r e m a i n  c o n n e c t e d  t o  t h e  p r o d u c t  i n 
u s e  m i g h t  p ro v i d e  a  s u b s t a n t i a l  o p p o r t u n i t y  i n  s o m e  a re a s  o f  t h e 
c h e m i c a l  i n d u s t r y — f o r  e x a m p l e ,  t h r o u g h  s y s t e m s  t h a t  m o n i t o r 
c h e m i c a l  a p p l i c at i o n s  i n  i n d u s t r i a l  p ro ce s s e s .  O n e  e x a m p l e  d raw i n g 
a  l o t  o f  i n t e re s t  i s  c a t a l y s t s ,  w h e re  p ro c e s s  c a t a l y s t  m a n u f a c t u re r s 
a re  i n c re a s i n g ly  m ov i n g  towa rd  “p e r f o rm a n ce  p ay ” m o d e l s,  i n s te a d  o f 
s i m p ly  s e l l i n g  t h e  p ro d u c t.  St ay i n g  co n n e c te d  to  t h e  cat a ly s t  i n  u s e 
a l l ow s  t h e  cat a ly s t  m a n u f a c t u re r  to  o p t i m i ze  t h e  p ro d u c t i o n  p ro ce s s 
o f  i t s  c u s to m e r s  a n d  p re s e n t s  t h e  o p p o r t u n i t y  to  b u i l d  a  l a rg e  a n d 
v a l u a b l e  k n o w l e d g e  b a s e  t h a t  c a n  b e  u s e d  t o  i m p ro ve  c a t a l y s t  u s e 
a c ro s s  i t s  c u s to m e r  b a s e  a n d  c h a rg e  f o r  t h e  s e r v i ce .  A  n u m b e r  o f  s u c h 
m o d e l s  h a ve  b e e n  i n  d e ve l o p m e n t  f o r  m o re  t h a n  a  d e c a d e  i n  p a r t s 
o f  t h e  s p e c i a l t y- c h e m i ca l  i n d u s t r y,  a n d  t h e re  i s  t h e  p o te nt i a l  f o r  a n 
a cce l e rat i o n  i n  t h e i r  a d o p t i o n  l i n ke d  to  d i g i t a l .  B u t  s u c h  a p p ro a c h e s 
w i l l  n o t  b e  a p p l i ca b l e  f o r  a l l  o f  t h e  c h e m i ca l  i n d u s t r y :  t h e  m a i n  f o c u s 
i s  w h e re  a  s p e c i a l t y  c h e m i ca l  d o e s  a  p a r t i c u l a r  j o b,  s u c h  a s  a  cat a ly s t 
o r  wate r - t re at m e nt  c h e m i ca l . 

Second,  oppor tunit ies  for  inte l lec tual-proper t y-based bus iness  models 
that  generate  l icens ing or  consult ing fees  appear  to  be  emerging.  Under 
th is  model,  a  company could charge a  fee  for  provid ing guidance on how 
best  to  use  i ts  produc t,  or  i t  could  l icense produc t ion of  a  propr ietar y 
molecule  to  another  producer.  But  examples  so  far  appear  to  be  i so lated 
and as  yet  unproven.

There  i s  a  huge potent ia l  for  the  use  of  these  solut ions.  I IoT  i s  the  key 
to  gather ing  in format ion ,  and  to  automate  the  phys ica l  p rocesses.  In 
terms of  Industr y  4 .0  paradigm,  i t  i s  the  base  for  a  fu l ly  d igi t ized fac i l i t y 

s ince  th is  technology combined with  c loud,  analyt ics,  and AI  can enable 
new operat ional  models  based on automat ion and augmented human 
activit ies,  that rely on predic t ive analyses for  operations and maintenance, 
produc t ion and inventor y  monitor ing,  and improving secur i t y. 

One of  the  key  fac tors  to  keeping the downstream business  prof i table 
depends  on the  adequate  handl ing of  Safet y,  Shutdowns,  Turnarounds 
and Outages.  This  i s  the  resul t  of  be ing proac t ive  with  regard to  d i f ferent 
dec is ions  and I IoT  i s  the  bas is  to  achieve such success. 

Th i s  te c h n o l o g y  ca n  h e l p  p re ve nt  h u m a n  a n d  m o n e t a r y  l o s e s,  re d u ce 
co s t s  a n d  i m p rove  p e r f o rm a n ce.  Acco rd i n g  to  Acce nt u re  re s e a rc h ,  I IoT 
co u l d  h e l p  i n c re a s e  p ro d u c t i v i t y  by  a s  m u c h  a s  3 0  p e r  ce nt  d u e  to  t h e 
i n t ro d u c t i o n  o f  a u t o m a t i o n ,  s a v i n g  u p  t o  1 2  p e r  c e n t  i n  s c h e d u l e d 
re p a i r s ,  re d u c i n g  m a i nte n a n ce  co s t s  u p  to  3 0  p e r  ce nt,  a n d  e l i m i n at i n g 
breakdowns by up to  70 per  cent.  The US D epar tment  of  Energy ident i f ied 
t h at  9 2  p e r  ce nt  o f  t h e  m a i nte n a n ce  re l ate d  s h u td ow n s  f ro m  2 0 0 9  to 
2 0 1 2  we re  u n p l a n n e d,  a n d  s o m e  re s e a rc h e r s  e s t i m ate d  a  d a i ly  co s t  p e r 
re f i n e r y  i n  b e t we e n  U S D  3 4 0 , 0 0 0  a n d  U S D  1 . 7 M 5 .  I n  t h e  s a f e t y  a re n a , 
t h e  ex p l o s i o n  o f  a  Pe t ro c h e m i ca l  P l a nt  i n  t h e  C ze c h  R e p u b l i c  i n  2 0 1 5 
co s t  a b o u t  U S D  1 7 7  m i l l i o n ,  w h i l e  a  s i m i l a r  e ve nt  i n  Ca n a d a  i n  2 0 0 5 
co s t  U S D  8 7 0  m i l l i o n .

Conclusion:
Digi ta l  technology,  and the data  i t  br ings,  holds  t remendous promise  for 
the  chemicals  industr y.  These  technologies  can a l l  p lay  a  ro le  in  dr iv ing 
bus iness  value.

•	 The Internet of  Things (IoT),  leveraging sensors to capture data from 
manufacturing, storage, and distribution

•	 The cloud, a platform to suppor t a common system of record for both 
suppliers and customers

•	 Analyt ics,  to  correlate  supply  data to  product  qual i t y  and customer 
satisfaction

•	 Machine learning,  to assist  in predic t ive maintenance of  operational 
equipment

•	 Block chain, to better track transactions for assets, materials, and products
B u t  te c h n o l o g y  a l o n e  i s n’t  t h e  a n s we r.  I n  t h e  c h e m i ca l s  i n d u s t r y,  i t ’s 
t h e  u s e  o f  te c h n o l o g y  a g a i n s t  t h e  r i g ht  d i g i t a l  s t rate g y  t h at  h o l d s  t h e 
re a l  va l u e.  Th i s  re q u i re s  a  f o c u s  o n  i m p l e m e nt i n g  a  t ru e  d i g i t a l  co re 
t h at  e n a b l e s  a  co m m o n  s y s te m  o f  re co rd  t h ro u g h  t h e  b u s i n e s s.  I t  a l s o 
re q u i re s  a  co rp o rate  m i n d - s e t  t h at  e m b ra ce s  a g i l i t y,  a d a p t a b i l i t y,  a n d 
i n n ovat i o n .  I t  re q u i re s  a  m i n d - s e t  t h at  i s  d r i ve n  by  a  c u s to m e r - f i r s t , 
d e s i gn  t h i n k i n g  p e r s p e c t i ve .  
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W h i l e  t h e  o i l  a n d  g a s  i n d u s t r y  re m a i n s  t o  b e  o f  c o n t i n u a l 
o p e r a t i o n a l  n a t u re ,  a c h i e v i n g  a  re v o l u t i o n  o n  p e r f o r m a n c e 
s t re s s e s  a  f re s h  o u t l o o k  o n  f i e l d  o p e r at i o n s .  To d a y ’s  m o d e r n 

s y s t e m s  i n c l u d e  a d d i t i o n a l  f e a t u r e s  n o t  f o u n d  i n  l e g a c y  s y s t e m s , 
s u c h  a s  e m b e d d e d  a d v a n c e d  p ro c e s s  c o n t ro l ,  s t a t i s t i c s  b a s e d  d a t a 
m o n i t o r i n g ,  s m a r t  d e v i c e  c h e c k i n g ,  a s s e t  h e a l t h  m o n i t o r i n g  a n d 
m o re .  R e f i n e r i e s  h a v e  t o  c o n s t a n t l y  a d o p t  n e w  t e c h n o l o g i e s  t o  e a r n 
m o re  re f i n i n g  m a rg i n s .  N e e d l e s s  t o  m e n t i o n  t h e  i n d u s t r y  n e e d s  a 
s i g n i f i c a n t  i n v e s t m e n t  i n  u p g r a d i n g  a n d  a u g m e n t i n g  f i x e d  a s s e t s , 
w h i c h  a re  e x p e n s i v e  t o  m a i n t a i n  a n d  a l w a y s  s u b j e c t e d  t o  o n - g o i n g 
e n v i ro n m e n t a l ,  h e a l t h  a n d  s a f e t y  re g u l a t i o n s . 

BPCL has  been a  forerunner  in  implement ing new technologies  and as 
a  resul t,  our  re f iner ies  are  h ighly  re l iable,  versat i le,  and wel l  integrated 
in  terms of  technology and workf low.  In  the past  few decades  th is  leap 
has  been substant ia l  with  IT  enabled appl icat ions  in  a l l  the  d isc ip l ines 
v iz  operat ions,  technical  ser v ices,  Human resource management,  f inance, 
purchases,  projec ts  etc. 

A s ignif icant  number of  experienced ref iner y personnel  wil l  superannuate 
in  coming years.  Younger  and less  exper ienced personnel  need to  gear 
up to  run ref iner ies  safe ly,  re l iably  and ef f ic ient ly  by  ut i l i s ing the recent 
a d v a n c e s  i n  a u t o m a t i o n  s u c h  a s  s m a r t  d e v i c e s  a n d  a c c o m p a n y i n g 
embedded human center  des igned systems.

 This  paper  a ims at  evolv ing landscape and roadmap for  our  re f iner y ’s 
d i g i t a l  t r a n s f o r m a t i o n  m o v i n g  t o  n e x t  l e v e l  f o r  a c h i e v i n g  b u s i n e s s 
e f f ic ienc y  and excel lence at  par  with  industr y  and leaders.

What is Digital 
D igi ta l  R e f iner y  i s  s ingle  conc ise  v iew of  R ef iner y  operat ions  for  greater 
o p e rat i o n a l  p ro d u c t i v i t y  &  o p t i m i s at i o n ,  by  e f f e c t i ve  d at a  g at h e r i n g, 
d at a  m a n a g e m e nt,  b e t te r  p ro j e c t i o n s  t h ro u g h  a dva n ce d  a n a ly t i c s  a n d 
d at a  m o d e l i n g  ke e p i n g  s a f e t y  a n d  s e c u r i t y  i n  t h e  f o re f ro nt.  I n  t h i s  a g e 
o f  co n n e c t i v i t y  a n d  m o b i l i t y  t h at  h a s  e n h a n ce d  u s e r - o r i e nte d  p at te rn s 
i n  e ve r y  a s p e c t  o f  l i f e ,  t h e re  i s  a n  i m m i n e nt  n e e d  to  a p p ly  t h i s  co n ce p t 
to  i n d u s t r i e s  a n d  m o re  s p e c i fi ca l ly  to  a  t ra d i t i o n a l  i n d u s t r y  l i ke  o u r s. 
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Digitalisation for Future Refinery

Co n n e c t i n g  p ro ce s s,  p e o p l e  a n d  f i n a l ly  p ro d u c t  i s  a l re a dy  c re at i n g  f a r -
re a c h i n g  c h a n g e s  to  t h e  i n d u s t r y. 

D i g i t a l i s a t i o n  i s  e n a b l i n g  e x t e n s i v e  m o n i t o r i n g ,  i n t e g r a t e d 

o p e r a t i o n s ,  r e m o t e  c o n f i g u r a t i o n ,  a n d  s e l f - m a n a g e m e n t ,  i n  t u r n 

m o r e  e f f i c i e n t  f i e l d  o p e r a t i o n s .  A s  a  s u c c e s s f u l  O i l  r e f i n i n g  a n d 

m a r k e t i n g  c o m p a n y,  w e  a r e   i n  t h e  p r o c e s s  o f  w e a v i n g  d i g i t a l 

t h r e a d  t h r o u g h  o u r  p r o c e s s e s  a n d  b u i l d i n g  a n  e c o s y s t e m ,  t o  e n a b l e 

c o m b i n e d  e f f o r t  a n d  t h e r e  i s  c o n t i n u o u s  i n t e r l i n k e d  d e v e l o p m e n t 

o f  v a l u e - a d d  a p p l i c a t i o n s  a n d  s e r v i c e s . 

Merits of Digitalisation
By  a l i g n i n g  to  c u l t u ra l  s h i f t s  w i t h i n  t h e  o rg a n i s at i o n ,  i m p l e m e nt i n g 

updated technology and digi ta l-based maintenance systems can help  to 

address  some operat ional  inef f ic ienc ies,  s igni f icant ly  improve margins 

and increase  worker  safet y.

•	 Operations and Process Improvement: Del ivering insights including 

event  predic t ion to  enable  f lawless  execut ion and to  h ighl ight  how to 

maximise  prof i tabi l i t y  across  operat ing equipment.

•	 Worker Safety:  Ensur ing workforces  are  kept  sa fe  f rom hazardous 

substances  and can be safe ly  located in  the event  of  any inc idents.

•	 Asset Reliability:  Us ing data  and analyt ics  to  provide ins ight  into 

equipment  operat ions  and ensur ing maintenance is  per formed on a 

t imely  bas is,  whi le  increas ing upt ime and reducing costs.

•	 Worker Productivity: Providing relevant information to the employee 

on t ime, at  the right location and in the right format,  including training 

to  help  increase  ef fec t iveness.

•	 Analyt i ca l  Ins ights :  U t i l i s i n g  a r t i f i c i a l  i n t e l l i g e n c e  ( A I )  a n d 

machine learning to  help to  predic t  and avoid potent ia l ly  detr imental 

operat ional  parameters  or  s i tuat ions  in  a  t imely  manner

Co n s i d e r i n g  a l l  a s p e c t s  o f  re f i n i n g  i n c l u d i n g  t h e  c o re  a n d  s u p p o r t 

f u n c t i o n s ,  v a r i o u s  i n i t i a t i v e s  t h a t  c a n  b e  t a k e n  u p  f o r  i m p r o v i n g 

operat ional  e f f ic ienc y  are :

Today’s Refineries are adopting newer technologies in digital way to optimise margins and operations. Needless to say 
the digital transformation helps refineries to become highly reliable, versatile, and well integrated in terms of technology 
and workflow. This paper aims at evolving landscape and roadmap for BPCL refineries digital transformation moving to 
next level for achieving business efficiency and excellence at par with industry and leaders. 
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1.	 Operations:  Th e  co re  o f  re f i n i n g  i n d u s t r y  a re  t h e  raw  m ate r i a l s  i . e . 
c r u d e ,  t h e  u n i t  o p e r a t i o n s  a n d  p ro c e s s e s  w h i c h  c o n ve r t s  t h e  c r u d e 

i nto  va l u a b l e  p ro d u c t s ,  e q u i p m e nt s  t h at  p e r f o r m  va r i o u s  f u n c t i o n s, 

b l e n d i n g  o f  v a r i o u s  c o m p o n e nt  p ro d u c t s  i n t o  f i n a l  g r a d e  p ro d u c t s 
a n d  f i n a l l y  t h e  p ro d u c t  d i s p a t c h e s  w h i c h  s e n d  t h e  p ro d u c t s  o u t  t o 
m a r ke t i n g  te r m i n a l s  v i a  va r i o u s  m o d e s  l i ke  p i p e l i n e s,  ro a d,  ra i l  e tc . 
Th e  e n t i re  v a l u e  c h a i n ,  o f  s u p p l y,  s u p p o r t  s e r v i c e s  a n d  l o g i s t i c s 
g e t  i n t e rc o n n e c t e d .  T h e  d i g i t a l  l e v e r s  a re  a v a i l a b l e  t o  i m p ro v e 
e f f i c i e n c y.  Va r i o u s  s t r a t e g i e s  t h a t  c a n  b e  u n d e r t a ke n  f o r  t h i s  a re :
a )  Wi re l e s s  t ra n s m i t te r s  f o r  e q u i p m e nt  h e a l t h  m o n i to r,  n o t  b e i n g 

m e a s u re d  b u t  d o  f o r m  p a r t  o f  c r i t i c a l  m o n i to r i n g  l i ke  s u c t i o n 

d i s c h a r g e  p r e s s u r e s  f o r  p u m p s ,  v i b r a t i o n  o f  b e a r i n g,  m o t o r 

a m p e ra g e  a n d  te m p e rat u re  e tc . ,  re c i p ro c at i n g  a n d  ce nt r i f u g a l 
compressor  per formance,  s team traps,  Furnaces.

b) 	 F u r n a c e  e f f i c i e n c y  c l o s e d  l o o p  h a n d l i n g  t h r o u g h  o x y g e n  
a n a l y ze r,  S t a c k  e m i s s i o n s  c o n t ro l  t h ro u g h  s u l f u r  a n a l y ze r  f o r 
f u e l  o i l  h a n d l i n g.

c)  Analytics: App based monitoring for  al l  equipments by  connecting 
wire less  t ransmitters  in  a l l  process  uni ts.  Aler ts  for  mal func t ion 
and suggest ions  for  correc t ive  ac t ions  for  unforeseen shutdowns.

d) 	 Online simulation   based unit optimisation: Real  Time Optimizer 
(RTO) for  feedstock and produc t  quant i t y  and  qual i t y.  Across  units 
and for  b lended produc ts.

e)  	B l e n d  p ro p e r t y  co nt ro l  ( B P C )  t h ro u g h  i nte grat i o n  o f  R e a l  t i m e 

o p t i m i ze r  w i t h  B P C  i n  b l e n d i n g  s e c t i o n  t o  a u t o m a t e  p ro d u c t 

p ro p e r t i e s  f o r  p ro p e r t y  p re d i c t i o n  t h u s  re d u c i n g  g i ve away  a n d 
t ime lag f rom laborator y  based resul ts  analys is.

f ) 	 LPG carasoule  Automat ion us ing robots.

2 . 	Ma in tenance :  O n e  o f  t h e  m o s t  i m p o r t a n t  s u p p o r t  f u n c t i o n s 
f o r  o p e r a t i o n s  i s  m a i n t e n a n c e  d e p a r t m e n t  w h i c h  t a k e s  c a r e  o f 
r e l i a b i l i t y,  e q u i p m e n t  h e a l t h  c h e c k ,  e l e c t r i c a l ,  i n s t r u m e n t a t i o n 
a n d  c i v i l  s u p p o r t .  T h e  h e a r t  o f  o p e r a t i o n s  i s  e q u i p m e n t  a n d 
c r i t i c a l l y  t h e  r o t a t i n g  o n e s  l i k e  p u m p s ,  c o m p r e s s o r s  w h i c h 
a r e  s u b j e c t e d  t o  s e v e r e  c o n d i t i o n s  a n d  w e a r  a n d  t e a r  c a n  b e 
o v e r h a u l e d  o n l y  d u r i n g  t u r n a r o u n d s .

	 At  t h e  s a m e  t i m e  e l e c t r i c a l  s u p p l i e s ,  s u b s t a t i o n s  m a n a g e m e n t , 
inst rument  cables,  va lves,  pos i t ioners,  marshal l ing blocks,  accurate 
measurements through sensing elements are the key to smooth running 
and monitor ing of  process  operat ions.

a)  	Electronic marshalling for all units.

b) 	Wireless transmitters and app based monitoring for critical indications.

c) 	 Smart positioners and their monitoring through interface for critical valves.

d)	 Integration of Bentley systems to app based monitoring for deviation 
from compressor operation.

e)	 Cyber security of all the instrument hubs in control rooms through 
automatic patch updates for antivirus solutions.

f )	 Substation improvement. 

g)	 R e l i a b i l i t y  i m p ro ve m e n t  f o r  e q u i p m e n t s  u s i n g  p re d i c t i ve  a n d 
prescriptive analytics like deviation from design or desired specs and 
warnings, aler ts for malfunction.

3 . 	Inspection:  Equipment  heal th,  l i fe  and impor tant ly  p ipel ines  etc  are 
be ing monitored for  th ickness,  remaining l i fe,  corros ion and mater ia l 
fa i lure  etc  through Inspec t ion  depar tment.  With  new prac t ices  about 
equipment  l i fe  check ,  there  are  new age  systems ava i lab le  for  robust 
d at a b a s e  to  a u to m ate  s c h e d u l e d  c h e c k s  a n d  i n s p e c t i o n .  Th e  t y p i ca l 
turnaround t imes  can be  widened us ing proac t ive  inspec t ion systems 
w h i c h  ca n  ce r t i f y  h e a l t h i n e s s  o f  e q u i p m e nt s  a n d  p i p e l i n e s  to  avo i d 
o p e n i n g  t h e m  d u r i n g  m a j o r  t u rn a ro u n d s.

a) 	 Use  of  Industr ia l  Drone technology for  s tack  inspec t ion.
b) 	 Wire less  non-intrus ive  integr i t y  (corros ion monitor ing)  	

systems.
c) 	 Implementat ion of  Asset  per formance management  (APM) 	

which is  integrated with  the informat ion systems to  	 automate 
data  inputs  and generate  a ler ts  m\based on operat ing condit ions 
and health  check of  equipments.

4 . 	 Safety:  Safety is the key to any industr y for productive and risk free 

working. Since all manufacturing industries are associated with hazardous 

materials .While safety standards are always complied with, there are 

number of incidences where safety can be enhanced with new solutions

a) 	 Real Times Location Sensors for employees and  contractors: 
Tracking of  these devices  to  constantly  t rack locat ion of  staf f  whi le 
they move ins ide  ref iner y  to  quickly  approach for  help  in  case  any 
measures  are  required f rom Fi re  and Safet y  control  room.

b) 	 Cont inuous  monitor ing of  the  manpower  ins ide  hazardous  area.

c) 	 Process Safety:  A  d igi ta l  so lut ion a l lows ref iner ies  the  f lex ib i l i t y 
to  input  a l l  k inds of  data and create benchmarks  focused on safet y. 
When hazards  exceed  the  va lues  outs ide  the  acceptable  range, 
i t  c reates  an a ler t  in  the  system.  This  means that  a  re f iner y  can 

examine a l l  the  ru les  and regulat ions,  input  them into  the system, 

and constant ly  remain in  fu l l  compl iance.

5. 	 Techn i c a l  se r v i ce s :  T h e  c o m p l i m e n t a r y  s u p p o r t  f u n c t i o n  a n y 
o p e r a t i n g  u n i t  n e e d s  i s  Te c h n i c a l  S e r v i c e s .  W h i l e  t h e  u n i t s  g e t s 
commiss ioned with  the help  of  l i censors,  i t s  constant  per formance, 
yields,  catalyst  and chemicals  requirements.  The digital isat ion avenues 
avai lable  for  the  func t ion are  plent y.
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a) 	 Integrat ion of  Advanced process  control  with  s imulat ion for  real 
t ime opt imisat ion of  uni t  for  maximis ing value.

b) 	 Integrating crude blender outputs for  crude quality with Indigenous 
crude qual i t y  est imator  for  generat ing crude o i l  TBP to  l ink  with 
s imulat ion solut ions  for  opt imis ing high volumes of  c rude unit.

c) 	 Integrat ion of  laborator y  QC with automated produc t ion values  for 
quick  ac t ions  for  of f  spec  or  giveaway reduc t ion. 

d) 	 S o l u t i o n s  f o r  e s t i m a t i n g  a n d  re d u c i n g  G H AG ,  S OX ,  e m i s s i o n . 
U s i n g  n o n - i n t r u s i v e  s o l u t i o n s  t o  t r a c k  re l i e f  d e v i c e s  l e a k a g e 
o r  f u g i t i v e  e m i s s i o n s .

e) 	 Comparing current usage of  resources such as energy to its  expected 
usage under  current  condit ions  and determining poss ible  causes 
of  var iat ion.

f ) 	 Energy supply/  demand opt imisat ion.  Steam and water  balance. 
Predic t ion of  f lare  vents  and subsequent  ac t ions  in  uni ts  to  reduce 
them automat ica l ly.

g) 	 Financia l  Opt imisat ion.

i . 	  increas ing y ie lds  of  most  valuable  produc ts

i i . 	  D etec t ing and dissec t ing complex  interac t ing constra ints  on 
produc t ion

i i i . 	 D etermining reasons  for  produc t  qual i t y/  y ie ld  i ssues

iv. 	  Understanding patterns  and relat ionships  – developing stat ist ical 
models  that  expla in  them

6.	 Purchases  and  Cont rac t s :  Th i s  f u n c t i o n  i s  t h e  k e y  t o  a l l  t h e 
re l at i o n s h i p s  t h at  g e t  b u i l t  w i t h  ve n d o r s,  c u s to m e r s  a n d  s u p p l i e r s . 
Th e  b e s t  p l a ce  to  u s e  s m a r t  te c h n o l o g i e s  to  re d u ce  c yc l e  t i m e  a n d 
i m p rove  t ra n s a c t i o n a l  t i m e  a n d  ex p e r i e n ce  f o r  a l l  co n ce rn e d  b e  i t 
internal  or  ex ternal.  Purchases  and contrac t ing systems helps  conver t 
p roposa l s  into  ac t ions  us ing  too ls  l i ke  SAP,  vendor  management  and 
re l ate d  a p p l i cat i o n s.

a) 	 Auto PO generat ion once a l l  evaluat ions  and Technical  evaluat ion 
committees  approvals  in  p lace.

b) 	 Purchase  requis i t ion  to  purchase  order  c yc le  reduc t ion  through 
automated tender  acceptance route  for  s ingle  par t y/propr ietar y  /
O E M  p r o p o s a l s .

c ) 	 A n a l y t i c s  f o r  a n a l y s i n g  c o n t r a c t  a d h e re n c e ,  i n vo i c i n g  b e h a v i o r, 
a n d  s u p p l i e r  p e r f o r m a n c e ;  a n d  g e n e r a t e  s u p p l i e r  p ro f i l e s  a n d 
s c o r e c a r d s .

d) 	 Appl icat ion for  Total  Cost  of  Ownership ( TCO) calculat ions  for  h igh 
volumes of  s imi lar  par ts.

e) 	 C r e a t e  p r e d i c t i v e  o r d e r  c o n f i g u r a t i o n s  f o r  r e p e a t  b u y e r s , 
re d u c i n g  p ro c e s s i n g  t i m e  a n d  e n c o u r a g i n g  t h e  u s e  o f  s t a n d a rd 
o r d e r  t e m p l a t e s .  S y s t e m s  w i l l  i n t e r c o n n e c t  w i t h  t h o s e  o f 
s u p p l i e r s  t o  t r a n s m i t  d i g i t a l  P O s  a n d  i n v o i c e s ,  e l i m i n a t i n g  t h e 
n e e d  f o r  i n v o i c e  m a t c h i n g.

f ) 	 Receipt  of  goods  and ser v ices  to  be  automat ica l ly  t racked us ing 
radio -f requenc y ident i f icat ion (RFID) ,  quick-response (QR)  codes 
and other  automated techniques.

g) 	 E x t e n d  d i g i t a l  t e c h n o l o g i e s ,  s u c h  a s  t h e  i n t e r n e t  o f  t h i n g s , 
predic t ive  analyt ics,  and ar t i f ic ia l  inte l l igence to  machiner y  and 
equipment,  and consumables.  This  can have a  substant ia l  impac t 
as  p lanning and inventor y  management  are  key  requirements.

h) 	 Enhance contrac t  management  tools  and workf low with  natura l 
language process ing and RPA-based appl icat ions  that  help  scan 
contrac ts,  search and ex trac t  relevant metadata,  and create outl ine 
agreements  and cata log content.

7 . 	 P r o j e c t s :  A s  i n  e v e r y  i n d u s t r y ,  n e w  c a p i t a l  c o n s t r u c t i o n 
p r o j e c t s  i n  t h e  r e f i n e r y  s e c t o r  a r e  d e c i d e d  u p o n  a n d  d i c t a t e d  b y 
e c o n o m i c s  t o d a y  a n d  f o r e c a s t  f o r  t o m o r r o w.  C a p i t a l  e x p e n d i t u r e 
i s  t h e  m o s t  v i s i b l e  a n d  a r g u a b l y  t h e  m o s t  c r i t i c a l  f a c e t  o f 
u n d e r t a k i n g  a  n e w  r e f i n e r y  p r o j e c t .  R i s k  m i t i g a t i o n  i s  a  h i g h 
p r i o r i t y ;  l e v e r a g i n g  e x p e r i e n c e d  r e s o u r c e s  a n d  k e y  s t a k e h o l d e r s 
e a r l y  i n  t h e  p r o j e c t  c a n  m i t i g a t e  r i s k .  T h e  c o n t i n u i n g  e v o l u t i o n 
i n  d i g i t a l  c o m p u t i n g  a n d  c o m m u n i c a t i o n  c a p a b i l i t i e s  a s  w e l l  a s 
t h e  a p p l i c a t i o n  o f  t h e s e  t e c h n o l o g i e s  h a s  l e d  t o  f u n d a m e n t a l 
d i f f e r e n c e s  i n  t h e  w a y  r e f i n e r i e s  a r e  d e s i g n e d ,  c o m m i s s i o n e d , 
o p e r a t e d ,  a n d  m a i n t a i n e d . 

a) 	 Projec t  t racking system for  phys ica l  and f inancia l  progress  with 
respec t  to  p lan.

b) 	 Inte l l igent  P&IDs  and documentat ion system.

c) 	 Integrat ion of  FEED(Front  End Engineer ing and D es ign)and Main 
Automat ion Contrac tor.

d) 	 I n c l u s i o n  o f  P r e d i c t i v e  m a i n t e n a n c e  s o f t w a r e ,  s a f e t y 
inst rumented systems (S IS) ,  f i re  and gas  systems,  pressure  and 
temperature  t ransmitters  and digi ta l  va lve  control lers  – a l l  us ing 
F O U N DAT I O N ™ f i e l d b u s,  H A RT,  O P C  a n d  M o d b u s  co m m u n i cat i o n 

D i g i t a l  R e f i n e r y  i s  s i n g l e  c o n c i s e  v i e w  o f  R e f i n e r y  o p e r a t i o n s  f o r  g r e a t e r  o p e r a t i o n a l 
p r o d u c t i v i t y  &  o p t i m i s a t i o n ,  b y  e f f e c t i v e  d a t a  g a t h e r i n g ,  d a t a  m a n a g e m e n t ,  b e t t e r 
p r o j e c t i o n s  t h r o u g h  a d v a n c e d  a n a l y t i c s  a n d  d a t a  m o d e l i n g  k e e p i n g  s a f e t y  a n d  s e c u r i t y  i n 
t h e  f o r e f r o n t .
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technologies  and del iver ing informat ion to  a  real-t ime database, 
as  par t  of  the  integrated ref in ing and petrochemicals  projec t.

e) 	 6D projec t  t racking to  reduce cost  and t ime overruns.

f ) 	 Onl ine  monitor ing of  remote s i tes  f rom headquar ters  us ing CCT V 
monitor ing systems.

8.	 Estates and Colony:   The  workforce  management  which inc ludes 
township around ref iner y  forms an impor tant  place to  take the digi ta l 
in i t iat ives  and improve management.

a) 	 Automatic Waste Segregator (AWS-ONE)
b)	 WIFI  at  major locations
c)	 Access control  system for guests and visitors
a)	 SMART parking
b)	 RFID and GPS based school bus tracking
c)	 Smar t Solar LED  Streetl ights with sensor technology
d)	 Smar t metering & energy optimisation
e)	 Water conser vation & management

f )	 Cash less transactions
g)	 Developing or adopting “feature packed town ship management app”.
h) 	 Bui ld ing management  system

Real is ing th is  ear ly,  BPCL Mumbai  re f iner y  embarked on the journey of 
D igital isat ion in May 2018.  A good number of  digital  in i t iat ives  in  various 
areas  were  ident i f ied and by now have gained good gr ip. 

Wi t h  t h i s ,  t h e  r o a d m a p  f o r  M u m b a i  r e f i n e r y  i s  b e i n g  s h a p e d  o u t  f o r 
p e r i o d  o f  a b o u t  n e x t  3 - 5  y e a r s  t o  r e a c h  t h e  n e x t  l e v e l  o f  I n d u s t r i a l 
R e v o l u t i o n  4 . 0 .  T h e r e  a r e  p a r a l l e l  a d o p t i o n  p r o c e s s e s  u n d e r w a y. 
T h e  f i r s t  ( o p e r a t i o n a l  d i g i t a l i s a t i o n )  t o  h e l p  d e l i v e r  i m m e d i a t e 
b e n e f i t ,  t h e  s e c o n d  ( s t r a t e g i c  d i g i t a l i s a t i o n )  i s  l o n g  t e r m  a n d 
a d d r e s s e s  o r g a n i s a t i o n a l  c h a n g e .  W h i l e  t h e  e x t e n t  o f  c h a n g e 
t h e  f o u r t h  i n d u s t r i a l  r e v o l u t i o n  w i l l  b r i n g  i s  l i t t l e  k n o w n ,  B P C L 
M u m b a i  r e f i n e r y  i s  c a p i t a l i s i n g  o n  t h i s  a n d  h a s  p l a n s  t o  e m b r a c e 
i t  i n  a  t i m e l y  f a s h i o n .

Refinery of  the Future
As  we leap  f rog  ahead,  our  v i s ion  i s  to  be  beyond Maharatna  and be 
recognised global ly  for  excel lence in  Operat ions,  HSSE ,  Rel iabi l i t y  with 
enviable  margins,  a l l  enabled with  the r ight  b lend of  D igi ta l  St rategy, 
Vision, Processes leading to happy employees,  customers and stakeholders.  

D igi ta l i sat ion can take  us  towards  being a  s i lent  Ref iner y  focus ing on 
gre e n e r  e nv i ro n m e nt.  We  a s p i re  to  n o t  o n ly  a u gm e nt  t h e  p ro ce s s i n g 
capacity with world- class quality products but be digital  leader in ref ining 
industr y  and compete  successful ly  in  the  agi le  market.  

risk to personnel safety 
and health

Benefits of Digital Refinery



Offshore World | 33 | June-July 2019 www.oswindia.comOffshore World | PB | June-July 2019www.oswindia.com

I t  i s  c o r re c t  t o  s t a t e  t h a t  f re q u e n t  I n d u s t r i a l  a c c i d e n t s  l e d  t o  t h e 
c re a t i o n  o f  I E C 6 1 5 0 8  St a n d a rd s .   S t u d i e s  c o n d u c te d  b y  H S E 1,  E PA  & 
O S H A 2 , 3 f o u n d  t h at  h u m a n  e r ro r s  ( Sy s te m at i c  Fa i l u re s )  a re  t h e  m a i n 

c a u s e  o f  a c c i d e n t s  a n d  t h a t  f o c u s s i n g  o n  p ro g r a m m a b l e  e q u i p m e n t  & 
s o f t w a re  a l o n e  i s  i n s u f f i c i e n t ;  ‘A  L i f e c y c l e  a p p ro a c h  i s  n e e d e d ’.  Th e re 
a re  n u m e ro u s  w a y s  i n  w h i c h  h u m a n  f a c t o r s  m i g h t  i m p a c t  f u n c t i o n a l 
s a f e t y  a n d  c y b e r s e c u r i t y.

Th e  l e s s o n s  l e a r n e d  o v e r  t h e  p a s t  3  d e c a d e s ,  h a v e  b e e n  c o m p i l e d 
i n t o  a  s e r i e s  o f  s t a n d a rd s  re s u l t i n g  i n  t h e  re l e a s e  o f  t h e  f i r s t  d r a f t  o f 
I E C 6 1 5 0 8 4 i n  1 9 9 8 ,  f o l l o we d  b y  a  f u l l  re l e a s e  i n  2 0 0 0  a n d  s u b s e q u e n t 
re v i s i o n  i n  2 0 1 0 .  Th e  I E C 6 1 5 0 8  s t a n d a rd  b e ca m e  t h e  ‘u m b re l l a’ o r  ‘ b a s e’ 
s a f e t y  s t a n d a rd  f o r  I n d u s t r y  m a i n l y  t a rg e t e d  a t  t h e  m a n u f a c t u re r s  o f 
p ro d u c t s .  Th e  I E C 6 1 5 0 8  S t a n d a rd  h a s  b r a n c h e d  i n t o  d i f f e re n t  S e c t o r 
s p e c i f i c  s t a n d a rd s ;  Th e  I E C 6 1 5 1 1 5 s t a n d a rd  t a rg e t e d  a t  t h e  p ro c e s s 
i n d u s t r i e s  re l e a s e d  i n  2 0 0 3 ,  a n d  s u b s e q u e n t  re l e a s e  i n  2 0 1 6 . 

I t  i s  1 5  ye a r s  s i n ce  t h e  I E C 6 1 5 1 1  St a n d a rd  wa s  f i r s t  re l e a s e d  a n d  t h e re 
i s  s i g n i f i c a n t  s c o p e  f o r  i m p ro v e m e n t  b y  Co m p a n i e s  o p e r a t i n g  i n  t h e 
P ro c e s s  I n d u s t r y  (c h e m i c a l ,  p e t ro c h e m i c a l ,  re f i n i n g,  O & G  a n d  o t h e r s ) 
t o  a d o p t  r e c o m m e n d a t i o n s  o f  t h e  S t a n d a r d .  P r e s e n t l y  c o m p a n i e s 
h a v e  a d o p t e d  t h e  S t a n d a r d  r e c o m m e n d a t i o n s  t o  v a r y i n g  d e g r e e s ; 
s o m e  c o m p a n i e s  h a v e  a  re a s o n a b l y  w e l l - d e f i n e d  s a f e t y  p ro g r a m m e 
c o m p l y i n g  t o  m a n y  o f  t h e  S t a n d a rd s  re c o m m e n d a t i o n s ,  w h i l e  s o m e 
c o m p a n i e s  a re  s t i l l  n o n - s t a r t e r s .  M o s t  c o m p a n i e s  h a v e  i m p l e m e n t e d 
s a f e t y  p r a c t i c e s  i n  s n i p p e t s  w i t h o u t  a  c o m p l e t e  u n d e r s t a n d i n g  o f  t h e 
S a f e t y  L i f e c y c l e . 

W i t h  t i m e ,  Cy b e r - a t t a c k s  h a v e  t a k e n  m a n y  f o r m s  a n d  t h r e a t e n 
I n d u s t r i a l  A u t o m a t i o n  Co n t ro l  S y s t e m s  ( I AC S )  &  S a f e t y  I n s t r u m e n t e d 
S y s t e m s  ( S I S ) .  A n  u n p re c e d e n t e d  n u m b e r  o f  s e c u r i t y  v u l n e r a b i l i t i e s 
h a ve  b e e n  e x p o s e d  i n  i n d u s t r i a l  c o n t ro l  p ro d u c t s .  Th e  2 0 1 6  ve r s i o n  o f 
I E C 6 1 5 1 1  St a n d a rd  e m p h a s i s e s  t h e  n e e d  f o r  c y b e r s e c u r i t y  t h ro u g h - o u t 
t h e  e nt i re  l i f e c yc l e  o f  t h e  I AC S  &  S I S .  Th e  I E C 6 2 4 4 3 6 s e r i e s  o f  s t a n d a rd s 
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Functional Safety for Managers – Process Safety and  
Cyber Security in Oil & Gas Industry

a re  p ro b a b l y  t h e  m o s t  w i d e l y  u s e d  s e t  o f  s t a n d a rd s  i n  t h e  i n d u s t r y 
f o r  I AC S  &  S I S  c y b e r  s e c u r i t y. 

Fu n c t i o n a l  S a f e t y  a n d  c y b e r s e c u r i t y  h a ve  s i m i l a r  a n d  re l a t e d  t h o u g h t 
p ro c e s s e s  t h ro u g h o u t  t h e  l i f e c yc l e .  M a n a g e m e n t  o f  Fu n c t i o n a l  s a f e t y 
a n d  Cy b e r  f o r  I AC S  c a n  b e  i l l u s t r a t e d  i n  F i g u re  1 7.
	
I n t e g r a t i o n  o f  c y b e r s e c u r i t y  i n t o  t h e  o v e r a l l  p ro c e s s  s a f e t y  l i f e c y c l e 
i s  a  m e a n s  t o  a c h i e v e  i m p r o v e d  s a f e t y  i n  a  m a n n e r  t h a t  i s  b o t h 
e f f i c i e n t  a n d  c o s t  e f f e c t i v e .  I n  d o i n g  s o,  t h e  re q u i re m e n t s  t o  a d d re s s 
c y b e r s e c u r i t y  i n  I E C  6 1 5 1 1  a re  a d d re s s e d .

E x p e r i e n c e  h a s  s h o w n  t h a t  m a n y  c o m p a n i e s  m a n a g e m e n t  t e a m s  h a ve 
l i t t l e  o r  n o  u n d e r s t a n d i n g  o f  M a n a g e m e n t  o f  Fu n c t i o n a l  S a f e t y  a n d 
Cy b e r s e c u r i t y  ( F S M ) .  Th e  p u r p o s e  o f  t h i s  p a p e r  i s  to  p ro v i d e  m a n a g e r s 
w i t h  a n  o ve r v i e w  o f  t h e i r  ro l e  a n d  re s p o n s i b i l i t y  w i t h  re g a rd s  to  F S M .

Frequent industrial accidents led to the creation of IEC61508 Standards; however there is a scope for improvement 
by Companies operating in the Process Industr y (chemical,  petrochemical,  refining, O&G and others) to adopt 
recommendations of the Standard. Cyber attacks are also venerable to the industr y. The ar ticle details on Functional 
Safety and Cybersecurity Management to safeguard the Industrial Automation Control Systems (IACS) & Safety 
Instrumented Systems (SIS) across the industries. 

F i g u re  ( 1 ) :  M a n a g e m e n t  o f  Fu n c t i o n a l  S a f e t y  &  Cy b e r  S e c u r i t y
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Fo l l o w i n g  B e s t  P r a c t i c e s
B o t h  I E C 6 1 5 1 1  a n d  I E C 6 2 4 4 3  s e r i e s  o f  S t a n d a rd s  a re  U s e r  Fo c u s e d 
S t a n d a rd s  ( I E C 6 2 4 4 3  a l s o  h a s  re c o m m e n d a t i o n s  f o r  m a n u f a c t u re r s  o f 
a u t o m a t i o n  p ro d u c t s ) ;  B o t h  s t a n d a rd s  a re  b a s e d  o n  i m p l e m e n t a t i o n 
o f  B e s t  P r a c t i c e s  a n d  s t ro n g l y  re c o m m e n d  a  S a f e t y  L i f e c y c l e  ( S LC ) 
a p p ro a c h  t o w a rd s  s a f e t y.  Th e  S a f e t y  L i f e c y c l e  a p p ro a c h  i s  a  s o u n d, 
m e t h o d i c a l  a n d  h o l i s t i c  a p p ro a c h  t o w a rd s  s a f e t y  t o 

• 	 En su re  t he  p rob l ems  o f  t he  pa s t  a re  no t  repeated

• 	 P rov ide  a  cons i s tent  app roach  to  i dent i f y i ng  and  m i t i ga t i ng  r i s k 
i n  a c c o r d a n c e  w i t h  a  c o m p a n y ’s  t o l e r a b l e  r i s k ,  f o l l o w i n g  b e s t 
p r a c t i c e s .

• 	 P rov ide  a  means  o f  a ch i ev ing  op t imum des ign  tha t  ba l ance s  r i s k 
re d u c t i o n  w i t h  p e r f o r m a n c e

• 	 P rov ide  a  means  to  cons i s tent l y  measu re  pe r f o rm     

T h e  S a f e t y  L i f e c y c l e  a p p r o a c h  t o w a r d s  F u n c t i o n a l  S a f e t y  a n d 
Cy b e r s e c u r i t y  a re  d i v i d e d  i n t o  t h e  f o l l o w i n g  t h re e  m a i n  p h a s e s 8.  Th e 

b a s i c  n e e d  o f  t h e  I n d u s t r y  i s  t o  d e v e l o p  a  p ro p e r  u n d e r s t a n d i n g  o f 
a l l  t h e  S a f e t y  L i f e - c y c l e  p h a s e s .
– 	 A s s e s s  P h a s e

– 	 D e s i g n  &  I m p l e m e n t a t i o n  (o r  R e a l i z a t i o n )  P h a s e  a n d 

– 	 O p e r a t i o n  &  M a i n t a i n  P h a s e  

Th e  c o m p re h e n s i v e  g o a l s  o f  e a c h  p h a s e  a re  s h o w n  i n  Ta b l e  1 8 , 9:
E a c h  p h a s e  c o n s i s t s  o f  m u l t i p l e  p ro c e s s  s t e p s .  A d d i t i o n a l l y,  t h e re  i s 
a n  o v e r a l l  p ro g r a m  g o v e r n i n g  t h e  e n t i re  l i f e c y c l e  i . e .  M a n a g e m e n t 
o f  Fu n c t i o n a l  S a f e t y  a n d  Cy b e r s e c u r i t y  ( F S M )  w h i c h  i s  v i t a l  t o  t h e 
l o n g - t e r m  s u c c e s s  o f  t h e  S a f e t y  L i f e c y c l e .    

Fu n c t i o n a l  S a f e t y  M a n a g e m e n t 1 0

A s  s t a t e d  a b o v e ,  t h e  F S M  e m b o d i e s  t h o s e  a c t i v i t i e s  t h a t  a re  v i t a l  t o 

t h e  l o n g - t e r m  s u c c e s s  o f  t h e  p ro g r a m .  B y  d e f i n i t i o n ,  F S M  g o v e r n s 

t h e  w h o l e  o f  t h e  S LC  a n d  i t s  a s s o c i a t e d  a c t i v i t i e s ;  i t ’s  e s s e n t i a l l y  t h e 
‘g l u e’ t h a t  h o l d s  e v e r y t h i n g  t o g e t h e r.   Th e  p r i m a r y  p u r p o s e  o f  F S M  i s 
t o  e n s u re  t h a t  S LC  ro l e s  a n d  re s p o n s i b i l i t i e s  a re  d e f i n e d  a n d  a s s i g n e d 
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Ta b l e  1 :  S a f e t y  L i f e c y c l e  a p p ro a c h e s  f o r  Fu n c t i o n a l  S a f e t y  a n d  Cy b e r s e c u r i t y
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t o  c o m p e t e n t  a n d  e m p o w e re d  i n d i v i d u a l s  a n d  /  o r  g ro u p s .  I t  re q u i re s 
s p e c i f y i n g  t h e  k e y  a c t i v i t i e s  o f  t h o s e  r e s p o n s i b l e  a n d  d e v e l o p i n g 
p ro c e d u re s  t o  s u p p o r t  t h e s e  a c t i v i t i e s . 
 
F S M  e s s e n t i a l l y  d e a l s  w i t h  t h e  3  Ps : 
• 	 Pe r s o nn e l  –  e n s u r i n g  p e r s o nne l  i n vo l ve d  i n  S LC  a c t i v i t i e s  a re 

p ro p e r l y  t r a i n e d  a n d  c o m p e t e n t  t o  p e r f o r m  t h o s e  a c t i v i t i e s 

• 	 P ro cedu re s  –  a re  deve loped  tha t  a re  ea s i l y  unde r s tood,  a re  be ing 
f o l l o w e d  a n d  i m p l e m e n t e d  c o r re c t l y

• 	 Pape rwork  –  documenta r y  ev idence  to  suppo r t  competenc y  and  to 
d e m o n s t r a te  t h a t  p ro c e d u re s  a re  b e i n g  f o l l o we d  a n d  i m p l e m e n te d 
c o r re c t l y ;  

 
I t  i s  e s s e nt i a l  f o r  m a n a g e r s  wo r k i n g  o n  S LC  t a s k s  to  a l s o  b e  co m p e te nt 
t o  u n d e r s t a n d  t h e  i m p o r t a n c e  o f  c o m p l y i n g  w i t h  p r o c e d u r e s  a n d 

f o l l o w i n g  t h e  S LC  a c t i v i t i e s  a n d  d o c u m e n t a r y  r e q u i r e m e n t s .  T h e 

f u n d a m e n t a l  p u r p o s e  o f  i m p l e m e n t i n g  F S M  i s  t o  h e l p  e l i m i n a t e  a n d 

/  o r  re d u c e  t h e  r i s k  o f  h u m a n  e r r o r s  b e i n g  i n t ro d u c e d  d u r i n g  S LC 
a c t i v i t i e s ,  t h a t  c o u l d  h a v e  a  d e t r i m e n t a l  e f f e c t  o n  o v e r a l l  s a f e t y  a n d 
c y b e r s e c u r i t y. 

F S M  i s  d r i v e n  b y  c o r p o r a t e  c u l t u r e .  O r g a n i z a t i o n s  n e e d  s e n i o r 

m a n a g e m e nt  s u p p o r t  f o r  t h e  s u cce s s  o f  a  F S M  p ro g ra m .  I m p l e m e nt i n g 

c o s t  re d u c t i o n  m e a s u re s  a c ro s s  t h e  b o a rd  w i t h o u t  u n d e r s t a n d i n g  t h e 
re p e rc u s s i o n s  o n  s a f e t y  c a n ,  a n d  h a s ,  i n  s o m e  c a s e s ,  b e e n  t h e  d i re c t 
c a u s e  o f  a c c i d e n t s  a n d  l o s s  o f  l i f e .  M a n a g e r s  n e e d  t o  b e  a w a re  o f  t h i s 
a n d  to  u n d e r s t a n d  t h e  ro l e  t h e y  p l ay  i n  e n s u r i n g  f u n c t i o n a l  s a f e t y  a n d 
c y b e r s e c u r i t y  m a n a g e m e n t  p ro g r a m s  a re  w e l l  m a i n t a i n e d.  

D e ve l o p i n g  a  F S M  P r o g r a m 

T h e  I E C 6 1 5 1 1  a n d  I E C 6 2 4 4 3  S t a n d a r d s  r e q u i r e  t h a t  a  p o l i c y  a n d 

s t r a t e g y  f o r  a c h i e v i n g  f u n c t i o n a l  s a f e t y  /  c y b e r s e c u r i t y  n e e d s  t o 

b e  i d e n t i f i e d  t o g e t h e r  w i t h  t h e  m e a n s  a n d  m e t h o d s  f o r  e v a l u a t i n g 
t h e i r  a c h i e v e m e n t ,  w h i c h  i s  re q u i re d  t o  b e  c o m m u n i c a t e d  w i t h i n  t h e 
o rg a n i z a t i o n . 

D e v e l o p i n g  a  F S M  p ro g r a m  s t a r t s  b y  e x a m i n i n g  t h e  e x i s t i n g  q u a l i t y 

m a n a g e m e nt  s y s te m  a n d  p ro g ra m s  i n  p l a ce.   M a ny  e n d  u s e r  co m p a n i e s 

h a ve  s o m e  f o r m  o f  I S O 9 0 0 0  c o m p l i a n t  Q u a l i t y  Sy s t e m  a n d  p ro c e d u re s 

i n  p l a c e .   Th i s  i s  t h e  b e s t  p l a c e  t o  s t a r t ,  t h e re b y  l o o k i n g  t o  l e v e r a g e 

t h e  e x i s t i n g  q u a l i t y  s y s t e m .   A  s i m p l e  ‘g a p ’ a s s e s s m e n t  c a n  b e 
p e r f o r m e d  t o  s e e  w h e re  t h e  e x i s t i n g  s y s t e m  h a s  ‘g a p s’ i n  re l a t i o n  t o 
t h e  O rg a n i z a t i o n s  t o l e r a b l e  l e v e l s  o f  r i s k  a n d  s e c u r i t y.  Fo r  e x a m p l e  -
– 	 Lo o k i n g  f o r  a n  o r g a n i z a t i o n a l  c h a r t  t h a t  d e f i n e s  t h e  r o l e s  a n d 

r e s p o n s i b i l i t i e s  o f  t h e  p e o p l e ,  d e p a r t m e n t  a n d  o r g a n i z a t i o n s 
re s p o n s i b l e  f o r  S LC  a c t i v i t i e s

– 	 S u p p o r t i n g  d o c u m e n t a t i o n  t h a t  s p e c i f i e s  t h e  m a n a g e m e n t  a n d 
te c h n i c a l  a c t i v i t i e s  re q u i re d  f o r  e a c h  p h a s e  o f  t h e  S LC ,  w h i c h  co u l d 
b e  i n  t h e  f o r m  o f  a  f l o w  d i a g r a m

– 	 S p e c i f y i n g  t h e  r o l e s  a n d  r e s p o n s i b i l i t i e s  f o r  k e y  p o s i t i o n s , 
d e p a r t m e n t s  a n d  o rg a n i z a t i o n s

– 	 I f  a  s u p p l i e r  o r  t h i r d  p a r t y  s u b - c o n t r a c t o r s  a r e  u s e d  f o r  k e y 

a c t i v i t i e s ,  t h e n  t h i s  n e e d s  t o  b e  d e f i n e d.  Fu r t h e r m o re ,  a l l  s u p p l i e r 

a n d  s u b - c o n t r a c t o r s  t o  b e  c o m p e t e n t  t o  c a r r y  o u t  S LC  t a s k s ,  s o 
t h e re  n e e d s  t o  b e  a  p ro c e s s ,  p ro c e d u re  a n d  m e t h o d  f o r  q u a l i f y i n g 
a n d  a p p ro v i n g  t h e  u s e  o f  s u b - c o n t r a c t o r s .

H o w  t o  A c c o m p l i s h  F S M
Th e  f i r s t  t a s k  i n  i m p l e m e nt i n g  F S M  i s  to  a p p o i nt  at  l e a s t  o n e  (o r  m o re ) 
q u a l i f i e d  a n d  c o m p e t e n t  p e r s o n ( s )  t o  l e a d  t h e  f u n c t i o n a l  s a f e t y  a n d 
c y b e r  s e c u r i t y  a c t i v i t y.  Th i s  p e r s o n ( s )  o r  te a m  w i l l  b e  re s p o n s i b l e  a n d 
a cco u nt a b l e  to  m a n a g e m e nt  f o r  e n s u r i n g  t h at  t h e  S LC  i s  b e i n g  f o l l owe d 
a n d  t h a t  t h e  re l e v a n t  p h a s e s  a re  b e i n g  c o m p l i e d  w i t h . 
 
A s  p a r t  o f  t h e  F S M  p l a n ,  p r o c e d u r e s  w i l l  n e e d  t o  b e  d e v e l o p e d 
a n d  i m p l e m e n t e d  t o  e n s u r e  t h a t  e a c h  o f  t h e  S LC  g o a l s  l i s t e d 

i n  Ta b l e  ( 1 )  a r e  a c h i e v e d .  A s  w i t h  m o s t  p l a n s ,  i t ’s  e s s e n t i a l  t o 

e n s u r e  t h a t  t h e  p l a n  i s  m o n i t o r e d  a n d  u p d a t e d  a s  n e c e s s a r y 

t h r o u g h o u t  t h e  e n t i r e  S LC .   T h e  l e v e l  o f  d e t a i l  r e q u i r e d  w i l l  n e e d 
t o  b e  a p p r o p r i a t e  f o r  t h e  r o l e  t h a t  t h e  i n d i v i d u a l  o r  o r g a n i z a t i o n 
i s  p e r f o r m i n g  i n  t h e  S LC .  
 
I t  i s  i m p o r t a n t  t o  e n s u re  t h a t  p ro c e d u re s  a re  i n  p l a c e  t o  i n v e s t i g a t e 
t o  r o o t  c a u s e  a n d  t o  r e m e d y  a n y  n o n - c o m p l i a n c e s  a n d / o r 
r e c o m m e n d a t i o n s  h i g h l i g h t e d  d u r i n g  a n y  p h a s e  o f  t h e  S L C .  
D o c u m e n t a r y  e v i d e n c e  n e e d s  t o  b e  a v a i l a b l e  t o  s u b s t a n t i a t e  a n d / o r 
s u p p o r t  a n y  d e c i s i o n s . 
 
Co n c l u s i o n :
J u s t  b e ca u s e  a  co m p a ny  h a s n’t  h a d  a  m a j o r  a cc i d e nt  o r  s e c u r i t y  b re a c h , 

I t  i s  e s s e n t i a l  f o r  m a n a g e r s  w o r k i n g  o n  S LC  t a s k s  t o  a l s o  b e  c o m p e t e n t  t o  u n d e r s t a n d  t h e 
i m p o r t a n c e  o f  c o m p l y i n g  w i t h  p r o c e d u r e s  a n d  f o l l o w i n g  t h e  S LC  a c t i v i t i e s  a n d  d o c u m e n t a r y 
r e q u i r e m e n t s .
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Sudhir Pai 
Co u n t r y  H e a d,  I n d i a   
e x i d a  Co n s u l t i n g  I n d i a  P v t  L t d
E m a i l :  s p a i @ e x i d a . c o m 

d o e s n’t  m e a n  a n  O rg a n i z a t i o n  c a n  b e c o m e  c o m p l a c e n t  a n d  i g n o re  o r 
n e g l e c t  t h e  S LC  a p p ro a c h .  A  c o m m o n  p h r a s e  i n  c y b e r s e c u r i t y  i s  -  I t ’s 
n o t  a  q u e s t i o n  o f  ‘ I f ’ y o u  h a v e  c y b e r - a t t a c k ,  b u t  a  q u e s t i o n  o f  ‘ w h e n’ 
y o u  h a v e  a  c y b e r - a t t a c k . 

I t  wa s  t h e  l ate  Tre vo r  K l e t z ,  Pro f e s s o r  o f  Pro ce s s  S a f e t y  at  Tex a s  A & M 1 1 , 

a n d  wo r l d - re n o w n e d  e x p e r t  i n  P ro c e s s  S a f e t y,  w h o  c o i n e d  t h e  p h r a s e 

“i f  y o u  t h i n k  s a f e t y ’s  e x p e n s i v e ,  t h e n  t r y  a n  a c c i d e n t ”.   Th e  re a s o n 

i s  t h a t  a c c i d e n t s  c a n  c o s t  a  c o m p a n y  a  l o t  o f  m o n e y,  p l u s  l o s s  o f  i t s 

re p u t a t i o n  a n d  c o m p a n y  i m a g e .   M o re o v e r,  i f  t h e  c o m p a n y  i s  f o u n d 

t o  b e  n e g l i g e n t  t h e n  t h e re  c o u l d  b e  f u r t h e r  re p e rc u s s i o n s  i n  t e r m s  o f 

p e n a l t i e s  a n d  /  o r  f i n e s  f o r  s a f e t y  v i o l a t i o n s  a n d  e v e n  p o t e n t i a l  j a i l 

t i m e  f o r  i t s  e xe c u t i v e s .   

S o,  w h at  i s  t h e  b e n e f i t  o f  a d o p t i n g  a  S LC  a p p ro a c h  to  f u n c t i o n a l  s a f e t y 

a n d  c y b e r s e c u r i t y ?  Th e  s h o r t  a n s w e r :  i t  p a y s . 

I n  c o n c l u s i o n ,  h a v i n g  t h e  r i g h t  c u l t u r e  w i t h i n  t h e  O r g a n i z a t i o n 

t o w a r d s  F u n c t i o n a l  S a f e t y  a n d  Cy b e r s e c u r i t y  i s  v e r y  i m p o r t a n t .  

M a n a g e r s  n e e d  t o  t a k e  r e s p o n s i b i l i t y  f o r  t h e i r  o w n  c o m p e t e n c y 

a n d  t o  m a k e  s u r e  t h e y  a r e  s u i t a b l y  e d u c a t e d  s o  t h e y  k n o w  w h a t  t o 

l o o k  f o r  a n d  w h a t  m e a s u r e s  t o  b e  t a k e n  t o  e n s u r e  a n  e f f e c t i v e  F S M 
p r o g r a m  i s  i n  p l a c e .  I f  t h e r e  i s  a n  i n c i d e n t  a n d / o r  s e c u r i t y  b r e a c h 
t h a t  re s u l t s  i n  t h e  l o s s  o f  l i f e ,  f i n a n c i a l  l o s s e s  a n d / o r  e n v i ro n m e n t a l 
d a m a g e ,  t h e n  i g n o r a n c e  w i l l  b e  n o  e x c u s e .   
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A  c o m m o n  p h r a s e  i n  c y b e r s e c u r i t y  i s  -  I t ’s  n o t  a  q u e s t i o n  o f  ‘ I f ’  y o u  h a v e  c y b e r - a t t a c k , 
b u t  a  q u e s t i o n  o f  ‘ w h e n ’  y o u  h a v e  a  c y b e r - a t t a c k .
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Intelligent Structure Jacking & Movement Technology
Extend the Service Life of Near-shore Facilities: A Solution to Resolve Settlement-induced Issues on Reclaimed Lands

P e t r o c h e m i c a l  p l a n t s  h a v e 

been set  up away f rom urban 

a re a s  i n  m a n y  c o u n t r i e s  t o 

avo i d  t h e  p o s s i b l e  e nv i ro n m e nt a l 

i m p a c t s.  I n s te a d,  t h e y  a re  u s u a l ly 

b u i l t  i n  t h e  I n d u s t r i a l  zo n e s  n e a r 

s e a s h o r e  o r  o n  t h e  h y d r a u l i c 

r e c l a i m e d  l a n d s .  Fa c i l i t i e s  s u c h 

a s  s t o r a g e  t a n k s ,  p i p e  r a c k s , 

a n d  b u i l d i n g s  a r e  c o n s t r u c t e d 

e i t h e r  o n  p i l e s  o r  d i r e c t l y  o n 

s o i l s  o n  t h e  r e c l a i m e d  l a n d . 

S u b s e q u e nt l y,  t h e  l a n d  n at u r a l l y 

s e t t l e s  d o w n w a r d s  a s  i t s  o w n 

we i g ht  a c t i n g  o n  t h e  ex i s t i n g  s e a 

b e d  a n d  re s u l t s  i n  t h e  f a c i l i t i e s 

s u f f e r i n g  t h e  s e t t l e m e nt - i n d u ce d 

p r o b l e m s  d u r i n g  c o n s t r u c t i o n 

o r  i n  t h e  l a t e r  o p e r a t i o n ,  i . e . 

f a c i l i t y  t i l t s  o r  s t r u c t u re  a n g u l a r 

d is tor t ion  exceeding the  a l lowable 

l i m i t s .  Th e  p l a n t  t h e re f o re  f a c e s 

a  d i l e m m a  o f  ‘ R e n o v a t i o n ’ o r 

‘ D e m o l i s h  &  R e b u i l d ’ a s  i t  h a s  n o 

idea  which  cho ice  wi l l  g ive  a  cos t-

e f f e c t i ve  re s u l t .

Case  s tud ies  per formed on  s torage 

tanks  in  Ta iwan indicated that  both 

t h e  co s t  ra t i o  a n d  t h e  t i m e  rat i o 

Petrochemicals  plants  are general ly  bui ld near  to the seashore or  on the hydraul ic  reclaimed lands.  I ts  adjacent 
faci l i t ies  such as  storage tanks,  pipe racks,  and bui ldings are also construc ted either  on pi les  or  direc tly  on soi ls  on 
the reclaimed land.  Thus ‘Renovation’ or  ‘Demolish & Rebuild’ of  the plants  and its  faci l i t ies  is  a  matter  of  concern.  

Th e  p a p e r  d e s c r i b e s  o n  St ru c t u re  J a c ki n g  Te c h n o l o g y  to  re n ovate  o r  d e m o l i s h  &  re b u i l d  o f  p e t ro c h e m i c a l s  p l a nt s 
a n d  i t s  a d j a ce nt  f a c i l i t i e s  i n  a  co s t - e f fe c t i ve  m a n n e r  a n d  to  e n h a n ce  t h e i r  s e r v i ce  l i fe  fo r  a n o t h e r  d e c a d e.      

Case 1. 
No differential settlement

Fig.1 Structure stress analysis for tank operation at designated high level 

Maximum stress = 2957 kgf/cm2

> 2926 kgf/cm2…………….. NG

Case 2. 
Differential settlement occurred 

Maximum stress = 2522 kgf/cm2

< 2926 kgf/cm2  ……………..OK
Fi g u re s  1  :  S t r u c t u re  s t re s s  a n a l y s i s  fo r  t a n k  o p e ra t i o n  a t  d e s i g n a te d  h i g h  l e ve l

FEM Simulation

容許應力
250x103KN/m2
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Existing foundation elev. curve

Elev. cures for each steps

1. Based on the FEM simulation analysis
2. Select the optimized  elevation curve
3. Decide the jacking stages and steps

First Stage:
15 steps in total to regulate the existing 
Bottom Elev. Curve to be a smooth curve

Second Stage:
15 steps in total to jack up the Bottom Elev.
(Max.1 cm for each step) to the Target Elev.

29
.5

cm

Fig.2  FEM  Simulation  for  optimized  elevation  curve  and  structure  jacking stages/steps 

 Optimized elevation curve and jacking procedure 
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Fi g u re s  2  :  F E M   S i mu l a t i o n   fo r   o p t i m i ze d   e l e va t i o n   c u r ve   a n d   s t r u c t u re   j a c k i n g  s t a g e s / s te p s
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o f  ‘ R e n o v a t i o n’ t o  ‘ D e m o l i s h  &  R e b u i l d ’ 

r o u g h l y  w e n t  t o  1  t o  3  s u b j e c t  t o  t h e 

l o c a l  a v a i l a b l e  re s o u rc e s .  Th e  re n o v a t i o n 

te c h n o l o g y  to o k  u s e  o f  s t r u c t u re  j a c k i n g 

s y s t e m  t o g e t h e r  w i t h  a  c o m p u t e r -

c o n t r o l l e d  s y n c h r o n o u s  j a c k i n g  m o d u l e 

to  p re c i s e ly  co nt ro l  h u n d re d s  o f  hyd ra u l i c 

j a c k s  to  re n ovate  t h e  t i l te d  s to ra g e  t a n k s 

o r  p i p e  ra c k s  s u cce s s f u l ly  a n d  ex te n d  t h e i r 

s e r v i ce  l i f e  f o r  a n o t h e r  d e ca d e. 

	

Pr io r  to  per forming  the  s t ruc ture  jack ing, 

3 D - s c a n n i n g  a n d  F E M  s t r e s s  a n a l y s i s / 

s imulat ions  on the deformed tank are  done 

t o  c h e c k  t h e  e x i s t i n g  s t re s s  d i s t r i b u t i o n 

and to  determine  the  opt imized  e levat ion 

c u r ve s  f o r  t h e  n ex t  re n o vat i o n  p ro ce d u re 

( s e e  F i g u re s  1 - 2 ) .  Th e  s t r u c t u re  j a c k i n g 

system integrates the conventional  hydraulic 

j a c k s  w i t h  t h e  a d v a n c e d  c o m p u t e r i z e d 

s y s t e m  t o  c o n t r o l  s o l e n o i d  v a l v e s  a n d 

wire less  d isplacement  t ransducers,  so  that 

the  hundred jacks  wi l l  be  able  to  push the 

s t ru c t u re  s i m u l t a n e o u s ly  w i t h  d e s i gn ate d 

movements (see Figures 3-4).  I t  resolves the 

set t lement- induced problems and ex tends 

the  ser v ice  l i fe  o f  huge  o i l  s torage  tanks, 

mult i- layer  p ipe racks,  shop bui ld ings,  etc. 

I n  a d d i t i o n ,  t h e  s a m e  te c h n o l o g y  i s  a l s o 

a p p l i e d  i n  h i s to r i c a l  b u i l d i n g s  re l o c at i o n 

a n d  p u s h d o w n  c a i s s o n  co n s t r u c t i o n  ( s e e 

Figure  5) .  Th is  s t ruc ture  jack ing technology 

p rov i d e s  a n  i nte l l i g e nt  s o l u t i o n  to  p e r f o rm 

t h e  ‘ U p w a r d ,  D o w n w a r d  a n d  H o r i z o n t a l 

m ove m e nt ’ a n d  s at i s f y  va r i o u s  d e m a n d s  i n 

e n g i n e e r i n g  a n d  co n s t ru c t i o n .  

Fortune Chen, PhD 
P re s i d e n t
C TC I  R e s o u rc e s  E n g i n e e r i n g  I n c

Fig.3 Renovation of storage tank by using intelligent structure jacking system

Fi g u re s  3  :  R e n ova t i o n  o f  s to ra g e  t a n k  by  u s i n g  i n te l l i g e n t  s t r u c t u re  j a c k i n g  s y s te m

Fig.4 Extend Pipe Rack service life by using computerized jacking system 

Fi g u re s  4  :  E x te n d  P i p e  R a c k  s e r v i ce  l i fe  by  u s i n g  co m p u te r i ze d  j a c k i n g  s y s te m
Fig.5 Pushdown Caisson using ground anchors and computerized jacking system 

Fi g u re s  5  :  Pu s h d ow n  Ca i s s o n  u s i n g  g ro u n d  a n c h o r s  a n d  co m p u te r i ze d  j a c k i n g  s y s te m
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W h i l e  t h e  b e n e f i t s  o f  i m p l e m e n t i n g  I n d u s t r i a l  I n t e r n e t 

o f  T h i n g s  ( I I o T )  d e v i c e s  t o  i m p r o v e  e f f i c i e n c i e s  a n d 

r e d u c e  o p e r a t i o n a l  c o s t s  a r e  u n d e n i a b l e ,  s o  a r e  t h e  r i s k s 

a s s o c i a t e d  w i t h  e x p o s i n g  O p e r a t i o n a l  Te c h n o l o g y  ( OT )  s y s t e m s  t o 

t h e  o u t s i d e  w o r l d . 

Th e s e  n e w  a c c e s s  p o i n t s  i n to  t h e  n e t wo r k ,  p l u s  t h e  c u r re n t  l a c k  o f 

secur i t y  s tandards  for  I IoT  devices,  can create  holes  for  punching through 

p e r i m e te r  d e f e n s e s. 

Th e re  a re  a l s o  i n h e re n t  r i s k s  a s s o c i a te d  w i t h  u p g r a d i n g  s y s te m s.  Ca s e 

i n  p o i n t :  t h e  Co l u m b i a  G a s  i n c i d e n t  i n  m e t ro p o l i t a n  B o s t o n  l a s t  y e a r, 

w h i c h  p ro d u ce d  a  s e r i e s  o f  e x p l o s i o n s  i n  A n d o ve r,  N o r t h  A n d o ve r,  a n d 

L a w re n c e ,  a n d  re s u l t e d  i n  m o re  t h a n  7 0  f i re s ,  o n e  d e a t h ,  d o ze n s  o f 

i n j u r i e s ,  a n d  t h e  d e s t r u c t i o n  o r  d a m a g e  o f  m o re  t h a n  1 0 0  s t r u c t u re s . 

A p p rox i m a t e l y  9 , 0 0 0  c u s t o m e r s  w e re  l e f t  w i t h o u t  p o w e r. 

Th e  N e w  Yo r k  Ti m e s  re p o r te d  t h at  a  s y s te m  u p g ra d e  c a u s e d  g a u g e s 

t h at  m o n i to re d  p re s s u re  l e ve l s  to  b e  t a ke n  o f f l i n e,  a n d  t h at  u n c h e c ke d 

ove r - p re s s u r i z at i o n  t r i g g e re d  t h e  b l a s t s .

Whi le  human error  was probably  the cause of  the Columbia Gas  inc idents, 

i t  co u l d  j u s t  a s  e a s i ly  h ave  b e e n  t h e  wo r k  o f  te r ro r i s t s . 

O i l  a n d  g a s  e x e c u t i v e s  a r e  n o w  a c u t e l y  a w a r e  t h a t  o n c e  i s o l a t e d 

OT  n e t w o r k s  c h a rg e d  w i t h  re f i n i n g,  m i x i n g  a n d  t h e  d i s t r i b u t i o n  o f 

p e t ro l e u m  a re  i n c re a s i n g l y  co n n e c te d  to  t h e  ‘o u t s i d e  wo r l d ’ v i a  t h e 

I n d u s t r i a l  I nte rn e t  o f  Th i n g s  ( I IoT ) . 

I n  a d d i t i o n ,  m o d e r n i z a t i o n  i n e v i t a b l y  i n v o l v e s  s o m e  d e g r e e  o f 

d i g i t a l  t r a n s f o r m a t i o n ,  w h i c h  e x p o s e s  f a c i l i t i e s  t o  m o r e  s e c u r i t y 

t h r e a t s  t h a t  e v e r  b e f o r e .
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Securing Oil & Gas Infrastructures Gone Digital

At t a c k s  s u c h  a s  B l a c k En e rg y,  I n d u s t roye r,  V P N Fi l te r,  a n d  Wa n n a c r y  a re 

j u s t  a  f e w  o f  t h e  re ce nt  m a lwa re  ca m p a i gn s  t h at  h ave  a f f e c te d  c r i t i ca l 

i n f ra s t ru c t u re s.  Th e  a c to r s  i n  s o m e  ca s e s  we re  ro g u e  f a c t i o n s  i n c l u d i n g 

n at i o n  s t ate s  t h at  h a c ke d  i nto  i n d u s t r i a l  n e t wo r k s  a n d  ca u s e d  h avo c. 

H o w e v e r,  t h e  t h r e a t  f r o m  w i t h i n  i s  a l s o  o m n i p r e s e n t  a n d  h i g h l y 
s i gn i f i ca nt,  a s  i n s i d e r s  h ave  ‘ t h e  ke y s  to  t h e  k i n g d o m’ —  o r  at  l e a s t 
know how to  f ind  them.  S ome s tud ies  show that  ins ider  threats  account 
f o r  m o re  t h a n  5 0  p e r  ce nt  o f  a l l  i n d u s t r i a l  c y b e r  s e c u r i t y  i n c i d e nt s.

Th e  I IoT  Th re at
Th e  I nte rn e t  o f  Th i n g s  ( IoT )  a n d  t h e  I IoT  h o l d  t re m e n d o u s  p ro m i s e  f o r 
improv ing  o i l  and  gas  operat ions.  Increas ingly,  companies  a re  invest ing 
in  the cost-saving and the produc t iv i t y- enhancing benef i ts  of  net worked 
s m a r t  d e v i ce s  t h at  ca n  co m m u n i cate  a n d  co o rd i n ate  w i t h  o n e  a n o t h e r 
v i a  t h e  I nte rn e t. 

Th e  d o w n s i d e  o f  I I oT  i s  t h a t  f e w  ve n d o r s  a n d  c u s t o m e r s  h a ve  f u l l y 

c o n s i d e r e d  t h e  s e c u r i t y  r i s k s  a s s o c i a t e d  w i t h  t h e  t e c h n o l o g y.  T h e 

i nt ro d u c t i o n  o f  n e w  a cce s s  p o i nt s  i nto  a  co m p a ny ’s  n e t wo r k ,  p l u s  t h e 

c u r re nt  l a c k  o f  s e c u r i t y  s t a n d a rd s  f o r  IoT  d e v i ce s,  ca n  c re ate  h o l e s  f o r 

p u n c h i n g  t h ro u g h  p e r i m e te r  d e f e n s e s. 

Howe ve r,  t h e  p l a n n e d  o r  ( wo r s t - ca s e  s ce n a r i o )  u n p l a n n e d  i nt ro d u c t i o n 

o f  I IoT  d e v i ce s  i nto  a n  e nte rp r i s e  n e t wo r k  c re ate s  o p p o r t u n i t i e s  f o r  a 

h o s t  o f  ex te rn a l  a n d  i nte rn a l  t h re at  a c to r s,  i n c l u d i n g :  

• 	 Te r ro r i s t s  ac t ing  a lone,  indepe n d e nt  o f  a n  o rg a n i z at i o n  o r  g ro u p,
	 o r  i s  i n c i te d  by  a n  o rg a n i z at i o n  o r  g ro u p.

• 	 State -sponsored adversar ies  ac t ing on behal f  of  a  government,  whose 
a c t i v i t i e s  ca n  s p a n  co m p u te r - b a s e d  a s  we l l  a s  p hy s i ca l  at t a c k s.

The entire Oil  & Gas Industr y is now in the path of digital transformation and implementing IIoT & IoT devices to 
improve efficiencies and reduce operational costs.  However, the risks associated with exposing Operational Technology 
(OT ) systems to the outside world are also there. The ar ticle outlines the IIoT threats while introducing these new 
access points into a company’s network, plus the current lack of security standards for IoT devices which can create 
holes for punching through perimeter defenses. Also, the ar ticle highlights the top security flaws while deploying and 
operating the devices, and the defense measures to protect insider and outsider threats. 
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• 	 Ex te rn a l  c y b e r  at t a c k s  ca u s e d  by  Ha c k t i v i s t s  to  p ro m o te  a  p o l i t i ca l 
a g e n d a  o r  a  s o c i a l  ca u s e.

• 	 Inte rna l  at tacks  c reated  by  Mal i c ious  ins ide r s  such  as  a  d i sgrunt led 
e m p l o y e e  o r  t h i r d - p a r t y  c o n t r a c t o r  w h o  i s  p a i d  t o  e x f i l t r a t e 
i n f o rm at i o n  a n d / o r  ca u s e  d a m a g e  to  t h e  o rg a n i z at i o n . 

• 	 O r  un intent iona l  mis takes  due  to  human e r ro r  that  causes  damage 
and/or  downtime because of  incorrec t  changes to  industr ia l  processes 
o r  e q u i p m e nt. 

• 	 Ye t  anothe r  va r i a t ion ,  account  compromise ,  re sembles  an  ins ide r 
attack  s ince  i t  occurs  when an ex ternal  at tacker  h i jacks  an author ized 
u s e r ’s  a c c o u n t  ( e m p l o y e e ,  v e n d o r,  i n t e g r a t o r,  e t c . ) .  T h e s e  a r e 
t y p i c a l l y  a c h i e v e d  u s i n g  s o c i a l  e n g i n e e r i n g  t e c h n i q u e s  s u c h  a s 
p h i s h i n g  e m a i l s  a n d  a  ‘ca l l  f ro m  t h e  I T  d e p a r t m e nt ’ re q u e s t i n g  t h e 
u s e r ’s  I D  a n d  p a s s wo rd.

To p  S e c u r i t y  R i s k s
• 	 Default  Passwords

Most I IoT devices are pre-configured with a default  password,  which is 
c lear ly  a  t ime -saver  for  IT  s taf f.  However,  th is  benef i t  i s  a lso  a  major 

secur i t y  f law.  When hundreds  of  thousands of  devices  share  the same 
default  password,  attackers  can eas i ly  compromise organizat ions  that 
have neglec ted or  intent ional ly  dec ided not  to  change i t. 

• 	 Miss ing Patches  	
Th i s  i s  a n o t h e r  h u g e  p ro b l e m  a re a  f o r  o rg a n i z at i o n s,  b e ca u s e  m a ny 
I IoT  d e v i ce s  ca n n o t  b e  p atc h e d  o r  ve n d o r s  d o  n o t  i s s u e  p atc h e s  f o r 
kn ow n  v u l n e ra b i l i t i e s .   

• 	 Too Many Devices  to  Manage
In  many  organizat ions,  the  l i s t  o f  I IoT  dev ices  i s  endless  and  ex tends 
b e yo n d  t ra d i t i o n a l  o p e rat i o n a l  te c h n o l o g y  (OT )  to  a l a rm  s y s te m s, 
c a m e r a s ,  t h e r m o s t a t s ,  v e n d i n g  m a c h i n e s ,  e t c .  E v e n  t h e  m o s t 
a p p a re nt ly  h a rm l e s s  d e v i ce ,  ca n  p o s e  a  t h re at.  Fo r  ex a m p l e,  a n  IoT 
co f f e e - m a ke r  s h o u l d  n e ve r  b e  co n n e c te d  to  a n  I T  o r  OT  n e t wo r k  a s 
t h e  m a c h i n e  h a s  n o  s e c u r i t y  f e at u re s. 

Regardless of the IIoT device type, all of them can be used by attackers as a 
stepping stone to compromise IT and OT networks. For example, many IIoT 
devices use por ts that are exposed to the Internet, and which can be used 
to bypass the firewall. Once inside the network, a hacker can do extensive 
damage to IT and OT infrastructures and move laterally between them. 
Think data breaches, viruses, ransomware, sabotage, and data exfiltration. 
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Mille Gandelsman
C TO
I n d e g y

D e fe n s e  M e a s u re s 
P ro t e c t i n g  re f i n i n g,  p e t ro c h e m i c a l ,  a n d  d i s t r i b u t i o n  n e t w o r k s  f ro m 
i n s i d e r  a n d  o u t s i d e r  t h re at s,  i nvo lve s  t h e  f o l l ow i n g  ke y  b e s t  p ra c t i ce s :

• 	 Asset  Management 	
I d e n t i f y i n g  a n d  m a p p i n g  a l l  d e v i c e s  i n  t h e  OT  e n v i ro n m e n t  a n d 
ke e p i n g  a n  u p - to - d ate  i nve nto r y  o f  t h e m  —  e ve n  o f  t h o s e  t h at 
a re n’t  a c t i ve ly  co m m u n i cat i n g  ove r  t h e  n e t wo r k  i s  v i t a l  f i r s t  s te p. 
S o m e  s o f t w a re  c a n  c o l l e c t  g r a n u l a r  i n f o r m a t i o n  o n  e a c h  d e v i c e , 
i n c l u d i n g  t h e  f i rmwa re  ve r s i o n s,  P LC  b a c kp l a n e  co n f i g u rat i o n s,  a n d 
s e r i a l  n u m b e r s.

• 	 R isk  and Vulnerabi l i ty  Assessment
A s  t h e re  a re  s o  m a ny  p o te nt i a l  at t a c k  ve c to r s  to  d e f e n d,  i t ’s  b e s t 
to  f o c u s  o n  t h e  g re ate s t  s o u rce s  o f  r i s k s  a n d  v u l n e ra b i l i t i e s .  Th i s 
i n v o l v e s  a u t o m a t i n g  t h e  p r o c e s s  b y  w h i c h  n e w  v u l n e r a b i l i t i e s 
a re  i d e nt i f i e d  a n d  p ro ce s s e d.  A  v u l n e ra b i l i t y  m a n a g e m e nt  s y s te m 
c a n  g e n e rate  p e r i o d i c  re p o r t s  o f  r i s k  l e ve l s  f o r  e a c h  a s s e t  i n  t h e 
i n d u s t r i a l  co nt ro l  s y s te m  ( I C S )  n e t wo r k .  Wh e n  n e w  v u l n e ra b i l i t i e s 
a re  d i s c o ve re d  o r  d i s c l o s e d,  a  m e c h a n i s m  s h o u l d  b e  i n  p l a c e  t o 
ident i fy  a f fec ted  dev ices,  remediate  threats  and  ver i fy  a  f i x  has  been 
s u cce s s f u l ly  a p p l i e d. 

• 	 Device  and Configurat ion Management 
Monitor ing and managing changes  in  the ICS  envi ronment  to  ensure 
that device and system configurations are secure and well  documented 
is  essential.  This requires maintaining a continuously updated l ist  of  the 
version numbers of  al l  instal led software and f i rmware,  and comparing 
i t  regular ly  against  a  l i s t  o f  known vulnerabi l i t ies. 

Meanwhi le ,  regu la r  s cann ing  o f  OT  networks  can  detec t  unknown 
d e v i ce s  a n d  u n i nte n d e d  c h a n g e s  m a d e  to  t h e m . 

Th e  b e s t  s o l u t i o n s  i s s u e  n o t i f i cat i o n s  w h e n e ve r  a  n e w  v u l n e ra b i l i t y 
appears.  They  a l so  combine  net work  moni tor ing  wi th  dev ice  quer ies 
to  p rov i d e  i n - d e p t h   v u l n e ra b i l i t y  a s s e s s m e nt s.  Fo r  ex a m p l e,  t h e y 
p r o v i d e  i n f o r m a t i o n  o n  c u r r e n t  d e v i c e  f i r m w a r e  v e r s i o n s  a n d 
a s s o c i a t e d  C V E s ,  l i s t  o p e n  p o r t s ,  a n d  c a l c u l a t e  a c c u r a t e ,  u p - t o -
d ate  r i s k s.

S e c u r i t y  p o l i c i e s  s h o u l d  a l s o  b e  e n f o rce d  to  co nt ro l  w h i c h  d e v i ce s 
ca n  p e r f o rm  ce r t a i n  ( p r i v i l e g e d )  a c t i o n s  s u c h  a s  a  co d e  o r  f i rmwa re 
d o w n l o a d  t o  i n d u s t r i a l  c o n t ro l l e r s .  I n  a d d i t i o n ,  p o l i c i e s  s h o u l d 
m a n d ate  t h at  ce r t a i n  d e v i ce s  d o  n o t  a cce s s  t h e  i nte rn e t.

• 	 Unify ing IT  and OT  Secur ity
Wi t h  i n c r e a s i n g  p r e s s u r e  t o  i n c r e a s e  p r o d u c t i o n  a n d  m i n i m i z e 
e x t r a c t i o n  a n d  re f i n i n g  c o s t s ,  m o d e r n i z i n g  s i t e s  a n d  s y s t e m s  i s 
i n e v i t a b l e .  Me anwh i l e ,  e x t e nd i n g  t h e  l i f e  o f  ma t u re  s i t e s  h a s 
b e co m e  a  re q u i re m e nt  to  m a i nt a i n  s u p p ly  l e ve l s ,  s i n ce  d e ve l o p i n g 
n e w  s o u rc e s  a s  w e l l  a s  e x t r a c t i o n ,  t r a n s p o r t a t i o n ,  a n d  re f i n i n g 
i n f ra s t ru c t u re ,  a re  a  m o re  co s t ly  a n d  co m p l ex  a l te rn at i ve. 

As  a  resul t,  monitor ing contro l  systems and processes  for  unintended 
c h a n g e s,  w h e t h e r  t h e y  a re  t h e  re s u l t  o f  m a l i c i o u s  at t a c k s  o r  h u m a n 
e r ro r,  i s  c e n t r a l  t o  p re v e n t i n g  s h u t d o w n s .  T h i s  i s  a n  i m p o r t a n t 
b e n e f i c i a l  by p ro d u c t  o f  i m p l e m e nt i n g  a n  OT  s e c u r i t y  p ro gra m .

I n  a d d i t i o n  t o  t h e s e  m a r k e t  p r e s s u r e s ,  t h e  o i l  a n d  g a s  s e c t o r 
m u s t  a l s o  c o m p l y  w i t h  s t r i n g e n t  e n v i ro n m e n t a l  re g u l a t i o n s  a n d 
s t a n d a r d s  t h a t  c o v e r  p r o d u c t i o n ,  e x t r a c t i o n ,  a n d  d i s t r i b u t i o n 
p ro c e s s e s .  H e re  a g a i n  a c t i v e  m o n i t o r i n g  o f  OT  n e t w o r k s ,  d e v i c e s 
a n d  a c t i v i t y  c a n  h e l p  d e te c t  a n d  p re ve n t  p ro b l e m s  b e f o re  t h e y  c a n 
l e a d  t o  e n v i ro n m e n t a l  i n c i d e n t s .

O n e  w a y  t o  c o m b a t  t h e  b r o a d e r  a t t a c k  s u r f a c e  c r e a t e d  b y 
m o d e rn i z at i o n  i n i t i at i ve s,  a n d  m i t i g ate  t h e  t h re at  c y b e r  i n c i d e nt s 
a n d  h u m a n  e r ro r  p o s e  t o  p ro d u c t i o n  a n d  e n v i ro n m e n t a l  c o n t ro l 
systems,  i s  to  converge  IT  and OT  secur i t y  groups.  Whi le  chal lenging, 
s u c h  co l l a b o rat i o n  ca n  m i t i g ate  t h e  r i s k s  a n d  v u l n e ra b i l i t i e s  t h at 
s p a n  t h e s e  t w o  i n f r a s t r u c t u re s ,  s i m u l t a n e o u s l y  f a c i l i t a t i n g  t h e 
i m p l e m e nt at i o n  o f  s e c u r i t y  b e s t  p ra c t i ce s.   

The Internet  of  Things  ( IoT )  and the I IoT  hold tremendous promise  for  improving oi l  and ga s 
opera tions.  Inc rea singly,  companies  are  invest ing in  the cost-saving and the produc t iv it y-
enhanc ing benef its  of  net worked smar t  devices  tha t  can communica te  and coordina te  with one 
another  v ia  the Internet.
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I magine th is :  you’re  dr iv ing to  a  new dest inat ion.  You’ve  got  a  map 
and you’re  an exper ienced dr iver,  but  th is  i s  new terra in ,  you don’t 
know the landmarks,  the  s ignposts  are  in  an unfamil iar  language,  the 

weather  i s  unpredic table. 

And you don’t  have GPS (global  pos i t ioning system). 

Daunt ing,  i sn’t  i t? 

We’ve  grown accustomed to  GPS because i t  i s  e f fec t ive.  GPS calculates 
the best  route  to  the dest inat ion,  te l ls  you where you are,  whether  you’re 
on t rack ,  what  course - correc t ion to  make,  even what  t raf f ic  condit ions 
to  expec t.  I t  does  a l l  th i s  by  inte l l igent ly  integrat ing  car,  d r iver,  and 
map -  in  real  t ime. 

Now imagine th is  GPS-l ike  integrat ion in  a  construc t ion projec t. 

Imagine how many problems would be pre - empted,  how many delays 
avoided,  how many overruns  n ipped in  the bud. 

Th e  g o o d  n e w s  i s  yo u  d o n’t  h a ve  to  i m a g i n e  i t ;  G P S - f o r - p ro j e c t s  i s 
a l ready here. 

I t ’s  ca l led Integrated Projec t  Management.

 Why you need Integrated Projec t  Management 

A  p ro j e c t  h a s  co m p l ex  d at a  t h at  f l ow s  t h ro u g h  m u l t i p l e  s y s te m s.  Ea c h 
system is  power ful  but  doesn’t  ta lk  to  the others.  ( I t ’s  l ike  an archipelago 
o f  i s l a n d s  w h e re  e a c h  i s l a n d  h a s  i t s  ow n  e co s y s te m  o f  ‘ b e s t - i n - b re e d ’ 
s o f t wa re  a n d  e a c h  i s l a n d  ca n  b e  p a r t  o f  t h e  s a m e  e co s y s te m  ( l i ke  co s t , 
s c h e d u l e ,  p ro g re s s ,  r i s k  i n f o r m a t i o n )  o r  a  s e p a r a t e  e c o s y s t e m  ( l i ke 
O w n e r,  E P C  co nt ra c to r,  Co n s u l t a nt,  S u b - co nt ra c to r s ) ) .  S o  yo u  re ly  o n 
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Integrated Project Management: Harnessing Technology for Success

a  p ro j e c t  m a n a g e r ’s  i n g e n u i t y  i n  m a n a gi n g  t h e  va r i o u s  e co s y s te m s  to 
g e t  wo r k  d o n e. 

The mindset  in  most  organizat ions  i s  ‘why f ix  what ’s  not  broken’ i .e.  the 
o ld  systems st i l l  work  f ine,  so  why bother  to  change? 

The answer  i s  that  in  order  to  del iver  projec ts  successful ly  you need a 

more sophist icated level  of  control,  and to  have that  k ind of  control  you 

need an integrated projec t  management system where people,  processes, 
and sof t ware  are  par t  of  one cont iguous  whole.

Benefits  of  an Integrated Projec t  Management System 

1.  Real-t ime Control 

A t yp ica l  EPC  organizat ion  may have  an  engineer ing  i s land,  a  pro jec t 

management/control ler  i s land,  and mult ip le  s takeholder  i s lands.  Each 

is land works  with i ts  own ‘ language’ ( i .e.  tools  and technologies) ;  in  fac t, 

each vendor  and contrac tor  has  h is  own system which evolved over  t ime. 

In  theor y  you could  t ra in  people  f rom each is land to  learn enough of  the 
other ’s  language to  work  together  col laborat ively,  but  in  real i s t ic  terms 
only  a  projec t-wide system (that  doesn’t  re ly  on human ingenuit y)  could 
do the t r ick .  Only  an automat ion- dr iven system could poss ib ly  connec t 
a l l  those  i s lands  in  a  way that  i s  fast  enough and ef f ic ient  enough to 
achieve synergy. 

2.  Transparenc y,  Predic tabi l i t y,  and Proac tivit y 

I f  you’re  bui ld ing a  house,  you want  to  f i rs t  v isual ize  how i t  wi l l  look . 

You star t  with old-fashioned photographs and plans,  but  they don’t  real ly 
give  you a  good pic ture.  So,  you invest  in  a  3D walkthrough -  and now 
what  a  d i f ference! 

Any project is complex in nature in terms of different stakeholders viz; Owner, EPC contractor, Consultant, Sub-contractors, 
etc involving in it. Similarly, a lot of data, information, controls system, software from these stakeholders are using for 
completion of the project. To deliver a successful project, it requires a more sophisticated level of control, and to have that 
kind of control of an Integrated Project Management System (IPMS) where people, processes, and software are part of one 
contiguous whole. The article explains the need of Integrated Project Management in any project and the benefits IPMS to 
connect all those stakeholders in a way that is fast enough and efficient enough to achieve synergy. 

I n  o rd e r  to  d e l i ve r  p ro j e c t s  s u cce s s f u l l y  yo u  n e e d  a  m o re  s o p h i s t i ca te d  l e ve l  o f  co n t ro l,  a n d  to 
h a ve  t h a t  k i n d  o f  co n t ro l  yo u  n e e d  a n  i n te g ra te d  p ro j e c t  m a n a g e m e n t  s y s te m  w h e re  p e o p l e, 
p ro ce s s e s,  a n d  s o f t wa re  a re  p a r t  o f  o n e  co n t i g u o u s  w h o l e.
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Yo u  c a n  c l e a r l y  s e e  y o u r  h o u s e  f r o m  a n y  a n g l e ,  y o u  c a n  s e e  t h e 
w h o l e  h o u s e  o r  o n l y  a  p a r t ,  y o u  c a n  m o v e  a ro u n d  a n d  ‘s l i c e  a n d  d i c e’ 
t o  v i s u a l i ze  h o w  t h e  ro o m s  f l o w  a n d  h o w  y o u  w i l l  u s e  t h e m .  I n  t h e 
s a m e  w a y,  a n  I P M S  l e t s  y o u  zo o m  i n  o r  o u t  o n  y o u r  p ro j e c t  w i t h  e a s e . 
Yo u  c a n  ke e p  a n  e y e  o n  c o n t r a c t o r s  a n d  s u b c o n t r a c t o r s  t o  s e e  t h e 
o v e r a l l  p ro g re s s  o r  t o  f o c u s  o n  o n e  p a r t i c u l a r  c o m p o n e n t .  Yo u  c a n 
a n a l y z e  i n f o r m a t i o n  t o  p re d i c t  a n d  p re v e n t  a  p o t e n t i a l  d e l a y,  y o u 
c o u l d  c a l c u l a t e  w h a t  e f f e c t  t h a t  d e l a y  w i l l  h a ve  o n  o t h e r  c o m p o n e n t s 
o f  t h e  p ro j e c t . 

In  e f fec t,  integrated projec t  management  gives  you a  three - dimensional 
v iew of  your  projec t,  in  t ime and space. 

3.  E VM 
The industr y  has  embraced E VM (earned value management) ,  which is 
a  good th ing.  But  E VM cannot  be  enforced without  integrated projec t 
management. 

Co n s i d e r  w h at  E V M  i s :  i n  t h e o r y  i t  m e a n s  l i n k i n g  co s t  w i t h  s c h e d u l e s. 
B u t  i n  p ra c t i ce ,  e a rn e d  va l u e  ca l c u l at i o n  re q u i re s  m e t i c u l o u s  p l a n n i n g 
a n d  r i g o ro u s  u p d ate s,  w h i c h  i s  p o s s i b l e  o n ly  w i t h  a n  I P M S  a n d  ca n n o t 
be  done  by  human e f fo r t  a lone.  S o  to  implement  E VM you  need  to  bu i ld 
i t  i nto  t h e  p ro j e c t  m a n a g e m e nt  p ro ce s s  i t s e l f  i e  i nte grate  i t ,  i n  s u c h 

a  way  t h at  e ve nt s  ( t a s k s,  a c t i v i t i e s )  o n  co m p l e t i o n  g e t  a u to m at i ca l ly 
re co rd e d,  a n d  co u nt  towa rd s  t h e  m i l e s to n e.

4.  Technology 
Pe r h a p s  t h e  m o s t  i m p o r t a nt  f a c to r  t h at  w i l l  c a t a l y ze  c h a n g e  i n  t h e 
construc t ion industr y  i s  Technology.  Advances  in  informat ion technology 
l ike the cloud, mobile devices,  smar t  computing,  AI ,  and machine learning 
have  opened poss ib i l i t ies  that  were  unthinkable  just  a  few years  ago. 
Cloud comput ing,  for  example,  has  a l ready br idged the communicat ion 
chasm bet ween stakeholders,  and even the most  conser vat ive  companies 
are  re luc tant ly  fac ing up to  the fac t  that  thei r  ‘best- of-breed’ systems 
are  redundant. 

S o,  f ro m  a  g l o b a l  p e r s p e c t i v e ,  a  n e w  k i n d  o f  p ro j e c t  m a n a g e m e n t , 
w h i c h  o n ce  s o u n d e d  l i ke  S c i e n ce  F i c t i o n ,  i s  b e co m i n g  co m m o n p l a ce 
i n  d e ve l o p e d  co n s t ru c t i o n  m a r ke t s.  I t ’s  o n ly  a  m at te r  o f  t i m e  b e f o re  i t 
re a c h e s  u s  a s  we l l .

How does IPMS work? 
An  I nte grate d  Pro j e c t  M a n a g e m e nt  Sy s te m  ( I P M S )  wo r k s  i n  re a l - t i m e 
( ie  throughout  the  l i fec yc le  o f  the  pro jec t)  to  ident i fy  and co l lec t  use fu l 
i n f o rm at i o n  f ro m  va r i o u s  i nte r - l i n ke d  B u s i n e s s  I n f o rm at i o n  to o l s ,  a n d 
make that  informat ion avai lable  in  the form of  accurate  (and up -to - date) 

“ To  a c h i e ve  re a l  i n te g ra te d  p ro j e c t  m a n a g e m e n t,  yo u  n e e d  a n  i n te g ra te d  p ro j e c t  m a n a g e m e n t 
s y s te m  a c ro s s  t h e  e n t i re  o rg a n i za t i o n ,  a n d  i t  mu s t  b e  a  ce n t ra l i ze d  s y s te m  d r i ve n  by  te c h n o l o g y, 
n o t  hu m a n  e f f o r t .

Th e  I P M  Wo rk s p a ce
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M a n e s h  A l i a s
CO O
Wre n c h  S o l u t i o n s

re p o r t s  a n d  d a s h b o a rd s.  Th i s  g i ve s  d e c i s i o n - m a ke r s  va l u a b l e  i n s i g ht 
a b o u t  t h e  s t at u s  o f  e a c h  d e l i ve ra b l e  a n d  re s o u rce.

What happens in an Integrated Projec t  environment? 
• 	 Al l  s takeholders  col laborate  in  a  common data  envi ronment,  which 

ensures  t ransparenc y and accountabi l i t y. 

• 	 Informat ion is  l inked between di f ferent  func t ions  so  that  ever ything 
i s  up to  date  by  default.  For  example,  when schedules  are  shi f ted the 
cashf low forecast  get  automatical ly  updated,  Change Requests  t r igger 
r i sk  ac t ions  on schedules  and cost  i tems,  and so  on. 

• 	 Da shboa rd s  and  repo r t s  a re  sha red  a c ro s s  s t a keho lde r s  and  top 
management  a long with  Analyt ics,  so  that  i t  i s  easy  to  conduc t  post-
mor tems ( i f  required)  and to  ex trapolate  future  t rends. 

• 	 Accurate and t imely summary repor ts  get  generated using Information 
f rom di f ferent  tools,  with  the opt ion to  dr i l l  down to  the last  level  of 
deta i l ,  so  ever y  aspec t  of  the  projec t  i s  c lear ly  v is ib le. 

• 	 Aler ts,  reminders and escalat ions are set  up to provide mission-crit ical 
in format ion to  the r ight  people  at  the  r ight  t ime,  so  they can take 
ac t ion to  mit igate  i ssues  and manage r i sk . 

Conclusion: 
The GPS-for-EPC is  a  good analogy because projec ts  and road t r ips  have 
s imi lar  t ra jec tor ies. 

B o t h  a re  v u l n e ra b l e  to  re a l - wo r l d  c h a n g e s  a n d  h u m a n  w h i m s,  b o t h 
s u f f e r  f ro m  Ac t s  o f  G o d  a n d  o t h e r  u n co nt ro l l a b l e  a n d  u n p re d i c t a b l e 

c i rcumstances,  both re ly  heavi ly  on real-t ime informat ion,  both require 
constant  check ing  and course - correc t ing.  B ut  in  rea l  l i fe  the  ana logy 
falters  because project  organizations by their  ver y nature defy integration. 
There  i s  no centra l ized control,  and there  are  many stakeholders.  Hence, 
GPS-l ike  solut ions  for  EPC must  s tar t  in  the  organizat ion i tse l f,  not  the 
projec t  process. 

In other words,  to achieve real  integrated project management you need an 
integrated project  management system across the entire organization,  and 
i t  must  be  a  centra l ized system dr iven by technology,  not  human ef for t. 

Today such solut ions  are  avai lable,  but  acceptance is  low because of  the 
industr y ’s  re luc tance  to  change.  EPC organizat ions  need to  be  wi l l ing 
to  i n co r p o rate  a  n e w  way  o f  wo r k i n g  a n d  b e co m e  co m f o r t a b l e  w i t h 
technology-led processes. 

Hopeful ly,  th is  change is  not  too far  of f.   

I P M  I n p u t s



Offshore World | 45 | June-July 2019 www.oswindia.comOffshore World | PB | June-July 2019www.oswindia.com

E s t a b l i s h e d  i n  2 0 0 0 ,  O m a n  G a s  Co m p a ny  (O G C )  i s  t h e  p r i n c i p a l  g a s 
t ra n s p o r t at i o n  co m p a ny  i n  t h e  S u l t a n ate  o f  O m a n .  O G C  o p e rate s  a 
2 , 5 0 0 - k i l o m e te r,  h i g h - p re s s u re  g a s  t ra n s m i s s i o n  n e t wo r k  s p re a d 

among more  than  40  fac i l i t i es,  inc lud ing  three  compressor  s tat ions  and 
38  gas  supply  s tat ions  that  run  the  length  and breadth  o f  the  Su l tanate. 
Wi t h  a n n u a l  g a s  t ra n s m i s s i o n  vo l u m e s  o f  a ro u n d  2 1 . 5 4 9  b i l l i o n  c u b i c 
m e te r s,  t h e  co m p a ny  d i s t r i b u te s  g a s  to  4 . 4  m i l l i o n  p e o p l e ,  a s  we l l  a s 
to  t h e  m a j o r i t y  o f  t h e  S u l t a n ate  i n d u s t r i a l  s e c to r s ,  f ro m  p o we r  a n d 
d e s a l i n at i o n  p l a nt s,  to  f e r t i l i ze r,  m e t h a n o l ,  p e t ro c h e m i ca l s ,  re f i n e r i e s, 
and cement  plants.  Truly  “powering the nat ion,” OGC must  ensure  re l iable 
p ro d u c t  ava i l a b i l i t y.

Th e  C h a l l e n g e
Th e  c o m p a n y ’s  s m a l l  re l i a b i l i t y  t e a m  m a n a g e s  t h e  p e r f o r m a n c e  a n d 
r e l i a b i l i t y  o f  t h e  n u m e r o u s  p l a n t s  a n d  w i d e l y  d i s t r i b u t e d  a s s e t s 

Oman Gas Company Digitalizes its Reliability and Integrity Program 
Bentley’s AssetWise Reduced Equipment Failures and Improved Reliability Performance by 9%

The case study describes the digital journey of Oman Gas Company (OGC), the principal gas transportation company in 
the Sultanate of Oman, through an advanced reliability and integrity program to achieve operational excellence as a 
world-class, midstream gas value chain company. The initiative was aimed to eliminate human fault analysis and improve 
resource effectiveness by digitalise and automate all data and processes within its reliability and integrity program.

Project  Summary
Organization: Oman Gas Company S.A.O.C.

Solution:  Utilities and Industrial Asset Performance

Location:  Al-Khuwair, Muscat, Oman

Project 
Objectives:

•	 Digitize the reliability and integrity program and establish digital workflows for equipment inspec-
tions 

•	 Manage all elements of asset performance and integrity within a single platform.

•	 Automate asset reliability and maintenance functions to minimize human intervention.

Products used:  AssetWise Asset Reliability

Fast Facts •	 AssetWise provided a single platform for risk-based inspection program, analysis, and inspection 
data management. 

•	 Previously manual performance calculations are now automated in AssetWise. 

•	 Workflows and approvals are streamlined and support timely and accurate decisions.

ROI •	 AssetWise provided a connected data environment and established digital workflows that reduced 
equipment failures and improved reliability performance by 9 percent.

•	 Leveraging the capabilities within AssetWise, OGC optimized maintenance and operation costs.

•	 The successful implementation of Bentley’s technology transformed OGC’s approach to asset man-
agement from reactive to proactive, significantly impacting revenue and profitability.

t h ro u g h o u t  O m a n .  Th e s e  e n g i n e e r s  c o n d u c t e d  m a n u a l  p e r f o r m a n c e 
c a l c u l a t i o n s  f o r  re l i a b i l i t y  a n d  a v a i l a b i l i t y  u s i n g  m a n u a l l y  c o l l e c t e d 
d a t a  s t o r e d  i n  d i s p a r a t e  d a t a b a s e s .  Wi t h  s c a t t e r e d  d a t a ,  l a c k  o f 
re s o u rce s,  a n d  m a n u a l  p ro ce s s e s  p ro n e  to  h u m a n  e r ro r,  O G C  re co gn i ze d 
t h e  n e e d  t o  i n i t i a t e  a n  a d v a n c e d  re l i a b i l i t y  a n d  i n t e g r i t y  p ro g r a m  t o 
a c h i e ve  o p e r a t i o n a l  e xc e l l e n c e  a s  a  wo r l d - c l a s s ,  m i d s t re a m  g a s  v a l u e 
c h a i n  c o m p a n y.

A  Co n n e c t e d  D i g i t a l  S o l u t i o n 
To  e l i m i n ate  h u m a n  f a u l t  a n a l y s i s  a n d  i m p ro ve  re s o u rce  e f f e c t i ve n e s s , 
O G C  s o u g h t  t o  d i g i t i ze  a n d  a u t o m a t e  a l l  d a t a  a n d  p ro c e s s e s  w i t h i n 
i t s  re l i a b i l i t y  a n d  i n t e g r i t y  p ro g r a m .  Th e  c o m p a n y  d e t e r m i n e d  t h a t 
B e n t l e y ’s  A s s e t Wi s e  A s s e t  R e l i a b i l i t y  w a s  t h e  m o s t  c o s t - e f f i c i e n t 
t e c h n o l o g y  s o l u t i o n  t h a t  a l s o  a l l o w e d  t h e  e n t i r e  f r a m e w o r k  t o 
b e  m a n a g e d  a n d  m a i n t a i n e d  w i t h i n  o n e  p l a t f o r m .  O G C  b e g a n  t h e 
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d i g i t a l i z at i o n  p ro ce s s  i n  2 0 1 7 ,  wo r k i n g  w i t h  Adv i s i a n ,  a  to p  co n s u l t i n g 
f i r m ,  t o  i m p l e m e n t  A s s e t Wi s e  a n d  s u p p o r t  t h e i r  a d v a n c i n g  p ro c e s s e s 
a n d  p r a c t i c e s  t o  m a x i m i ze  a s s e t  v a l u e  a n d  m a i n t a i n  s a f e ,  s e c u re ,  a n d 
re l i a b l e  o p e r a t i o n s . 

T h e  i n t e g r i t y  f r a m e w o r k  f e a t u r e s  r i s k - b a s e d  i n s p e c t i o n  w o r k f l o w 
s e q u e n c e s  b a s e d  o n  A m e r i c a n  Pe t ro l e u m  I n s t i t u t e  g u i d e l i n e s  A P I  5 8 1 
a n d  s u p p o r t s  a n  i n t e g r i t y  d a t a b a s e  m a n a g e m e n t  s y s t e m ,  i n c l u d i n g 
ca l c u l at i o n  o f  re m a i n i n g  a s s e t  l i f e .  B e nt l e y ’s  i nte ro p e ra b l e  te c h n o l o g y 
i s  i n t e g r a t e d  t o  o p e r a t i o n a l  t e c h n o l o g i e s  l i ke  O S I s o f t  P I ,  a s  w e l l  a s 
e n t e r p r i s e  a s s e t  m a n a g e m e n t  s y s t e m  S A P  E A M  f o r  w o r k  e xe c u t i o n . 
I n t e g r a t i o n  o f  A s s e t Wi s e  a s s e t  p e r f o r m a n c e  m a n a g e m e n t  t o  S A P  i s 
a n  i m p o r t a n t  p a r t  o f  O G C ’s  d i g i t a l i z a t i o n  s t r a t e g y.  O G C  c a p t u r e s 
f u l l ,  p a r t i a l ,  a n d  p o t e n t i a l  f a i l u re  d a t a  f ro m  t h e  m a i n t e n a n c e  w o r k 
c o m p l e t e d  i n  S A P  t o  u p d a t e  t h e  re l i a b i l i t y  a n d  i n t e g r i t y  p ro g r a m  i n 
A s s e t Wi s e .  Wi t h  t h i s  c l o s e d  l o o p  p ro c e s s ,  O G C  a c h i e v e s  a  l i v i n g  a n d 
co nt i n u o u s l y  i m p ro v i n g  p ro g ra m .  Th e  a s s e t  p e r f o r m a n ce  m a n a g e m e nt 
s y s t e m  s e r v e s  a s  t h e  b a s i s  f o r  c a l c u l a t i n g  o v e r a l l  e q u i p m e n t 
e f f e c t i v e n e s s  (O E E ) ,  i d e n t i f y i n g  b a d  a c t o r s ,  p e r f o r m i n g  ro o t  c a u s e 
a n a l y s e s  ( R C A ) ,  a n d  e l i m i n a t i n g  d e f e c t s .  Tr a c k i n g  ke y  p e r f o r m a n c e 
m e t r i c s  i n  A s s e t Wi s e  d a s h b o a rd s  h a s  e n s u re d  a d h e re n c e  t o  p ro c e s s 
a n d  h a s  a s s i s t e d  i n  s h i f t i n g  t h e  w o r k  c u l t u re  t o  b e  m o re  p ro a c t i v e 
a n d  re l i a b i l i t y - f o c u s e d. 

The f lex ib i l i t y  and interoperabi l i t y  of  AssetWise Asset  Rel iabi l i t y  enabled 
O G C  to  co n s o l i d ate  a n d  a n a ly ze  a l l  co n d i t i o n  m o n i to r i n g  a n d  o p e rat i o n 
m a i nte n a n ce  d at a  f ro m  m a n u a l  a n d  I nte rn e t  o f  Th i n g s  ( IoT )  s o u rce s, 
prov id ing v is ib i l i t y  into  condi t ion  degradat ion  t rends  and cr i t i ca l  heal th 
p a r a m e te r s  f o r  p ro a c t i ve  m a i n te n a n c e .  H a v i n g  a  c e n t r a l i ze d  s y s te m 
u s i n g  A s s e t Wi s e,  O G C  e s t a b l i s h e d  d i g i t a l  wo r k f l ow s,  s t re a m l i n i n g  a l l 
p ro ce s s e s  w i t h i n  i t s  re l i a b i l i t y  a n d  i nte gr i t y  p ro gra m  a n d  a cce l e rat i n g 
a cc u rate  co m m u n i cat i o n  a n d  e q u i p m e nt  a n a ly s i s  to  f a c i l i t a te  t i m e ly 
m a i nte n a n ce  a n d  o p t i m i ze  a s s e t  re l i a b i l i t y. 

Au to m at i n g  R e l i a b i l i t y  a n d  I nte g r i t y  Pro ce s s e s
O G C  a u to m ate d  s e ve ra l  re l i a b i l i t y  a n d  i nte g r i t y  p ro ce s s e s  t h at  we re 
p re v i o u s l y  co m p l e te d  m a n u a l l y  b y  a  re l i a b i l i t y  e n g i n e e r  u s i n g  E xce l 
spreadsheets.  With the software, al l  rel iabil ity-related analyses,  approvals, 
and associated recommendations from bad-actor analysis,  RCA, rel iabil ity-
c e n te re d  m a i n te n a n c e  ( R C M ) ,  a n d  r i s k- b a s e d  i n s p e c t i o n s  ( R B I ) ,  a re 
automatically per formed. Now, the system is configured to calculate weekly 
rel iabi l i ty and avai labi l i ty of  individual  assets,  in series and in paral lel, 
based on an exponential  rel iabil ity model.  The software identif ies the bad 
actor equipment and uses that information to per form RCA. The application 
also t r iggers  a ler ts  and emai ls  recommendations and reminders  to  the 
appropriate personnel unti l  the corrective work is  implemented.

A l l  e l e m e n t s  o f  a s s e t  p e r f o r m a n ce  a n d  i n t e g r i t y  w e re  m a n a g e d  a n d  a n a l y z e d  w i t h i n  A s s e t Wi s e’s  s i n g l e  p l a t f o r m ,  e n h a n c i n g  o p e ra t i o n a l  re l i a b i l i t y.
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I f  a  d u e  d ate  i s  a p p ro a c h i n g,  A s s e t Wi s e  a u to m at i ca l ly  s e n d s  t h e  l i n e 
m a n a g e r  a  n o t i f i c a t i o n ,  e s t a b l i s h i n g  a c c o u n t a b i l i t y  a t  e v e r y  l e v e l . 
Th i s  a p p ro a c h  s i g n i f i c a n t l y  i n c re a s e d  e q u i p m e n t  re l i a b i l i t y  b e c a u s e 
i m p l e m e nt i n g  re co m m e n d e d  c h a n g e s  i s  t h e  m o s t  i m p o r t a nt  a s p e c t  o f 
R C A .  S i m i l a r  a u to m ate d  wo r k f l ow s  f o r  e q u i p m e nt  c r i t i ca l i t y  a n a ly s i s 
a n d  re l i a b i l i t y- ce nte re d  m a i nte n a n ce  we re  a l s o  i nte grate d  a s  p a r t  o f 
t h e  re l i a b i l i t y  d i g i t a l  f ra m e wo r k .

N o t  o n l y  d i d  O G C  u s e  A s s e t W i s e  f o r  r e l i a b i l i t y  a n d  a v a i l a b i l i t y 
per formance,  the  company a lso  incorporated automated RBI  processes  to 
meet  requirements  of  API  581,  the  establ ished asset  integr i t y  guidel ines. 
H a v i n g  a  d i g i t a l ,  a u t o m a t e d  f r a m e wo r k  t o  m a n a g e  a s s e t  re l i a b i l i t y 
a n d  i nte gr i t y  h a s  e l i m i n ate d  h u m a n  f a u l t  a n a ly s i s ,  i m p rove d  re s o u rce 
e f fec t iveness,  and fac i l i tated a  proac t ive  approach to  asset  maintenance, 
e n s u r i n g  a l l  a n o m a l i e s  a re  i d e nt i f i e d  a n d  re c t i f i e d  by  t h e  a p p ro p r i ate 
p e r s o n n e l .  Th e  A s s e t Wi s e  s y s te m  i n c re a s e d  re l i a b i l i t y  p e r f o rm a n ce  by 
9  p e rce nt,  w h i c h  i s  wo r t h  s i gn i f i ca nt  s av i n g s  to  O G C .

I nte g rat i n g  H a n d h e l d  D ev i ce s
As par t of  its  automation and digit ization effor ts,  OGC integrated handheld 
devices for routine operator duties to help bridge the disconnect between 
the  engineers  and the  f ie ld  operators  by  mapping t rends,  moni tor ing 
operational parameters,  and providing necessar y remote technical suppor t. 
Th e  i nt ro d u c t i o n  o f  b a rco d e s  a n d  h a n d h e l d  d e v i ce s  i nte r l i n ke d  w i t h 
AssetWise enhances quality in the f ield and ensures rel iabil ity,  availabil ity, 
a n d  m a i nt a i n a b i l i t y  o f  t h e  f a c i l i t i e s.  O p e rato r  re a d i n g s  a n d  f i r s t  l i n e 
maintenance (FLM) are  remotely  recorded and automatical ly  uploaded 
from the mobile devices to AssetWise to update asset health per formance. 
Clear visibi l i ty to current asset health,  degradation trends,  and historical 
per formance on dashboards makes the day-to- day work much easier for 
reliabil ity and maintenance professionals.  Additionally,  the interoperabil ity 
and connectivity establ ished proper digital  workflows and standardized 
processes to promote safety,  quality,  and accountabil ity in the f ield.

Ut i l i z at i o n  o f  h a n d h e l d  d e v i ce s  a s  p a r t  o f  t h e  re l i a b i l i t y  a n d  i nte gr i t y 
s y s te m  e n s u re s  t h at  o p e rat i o n a l  ke y  p e r f o rm a n ce  i n d i cato r s  ( K P Is )  a re 
a c h i e ve d  t h ro u g h  re g u l a r  m o n i t o r i n g  o f  t h e  e q u i p m e n t  c o m p l i a n c e 
s t a t u s .  I f  a n y  v a l u e  i s  o u t  o f  r a n g e ,  s i m i l a r  t o  o t h e r  a u t o m a t e d 
p ro ce d u re s,  A s s e t Wi s e  t r i g g e r s  a n  a l e r t  a n d  a n  e m a i l  n o t i f i cat i o n .  Th i s 
cer t i f ies  that  a l l  anomal ies  for  each asset  at  ever y  fac i l i t y  a re  not iced  by 
t h e  a p p ro p r i ate  o p e rat i o n a l  a n d  m a i nte n a n ce  p e r s o n n e l ,  a n d  p o te nt i a l 
p ro b l e m s  a re  re c t i f i e d  t h ro u g h  t i m e ly  a n d  p l a n n e d  co r re c t i ve  a c t i o n s. 

Integrat ing handheld devices  increased re l iabi l i t y  per formance,  reducing 
t h e  n u m b e r  o f  b re a kd o w n s  a n d  i m p ro v i n g  t h e  e xe c u t i o n  o f  ro u t i n e 
d u t i e s  by  o p e rato r s.

S u cce s s f u l  D i g i t a l i z at i o n  o f  Pro ce s s e s  D r i ve s  Cu l t u ra l  C h a n g e 
T h e  s u c c e s s f u l  i m p l e m e n t a t i o n  o f  A s s e t W i s e  a s  t h e  d i g i t a l 
s o l u t i o n  f o r  O G C ’s  r e l i a b i l i t y  a n d  i n t e g r i t y  p r o g r a m  h a s  d r i v e n 
a  c u l t u r a l  t r a n s f o r m a t i o n  t o w a r d  a s s e t  p e r f o r m a n c e  f r o m  a 
r e a c t i v e  t o  a  r e l i a b i l i t y - c e n t e r e d  a p p r o a c h .  Fa h m i  R e z a ,  h e a d  o f 
r e l i a b i l i t y  a n d  c o n d i t i o n  m o n i t o r i n g  a t  O G C ,  o b t a i n e d  h i s  C e r t i f i e d 
R e l i a b i l i t y  L e a d e r  ( C R L )  d e s i g n a t i o n  f r o m  t h e  A s s o c i a t i o n  o f  A s s e t 
M a n a g e m e n t  P r o f e s s i o n a l s  (A M P ) ,  l e v e r a g i n g  t h e  U p t i m e  E l e m e n t s 
F r a m e w o r k  t o  h e l p  w i t h  r e l i a b i l i t y  c u l t u r a l  a w a r e n e s s .  H e  l e a d s 
t h e  t r a n s f o r m a t i o n  a n d  s t a y s  o n  t o p  o f  i m p o r t a n t  p r i o r i t i e s  s e t 
b y  t h e  c o m p a n y.  R e z a  i n i t i a t e d  o p e r a t o r s ’ t r a i n i n g  a n d  c r e a t e d 
a w a r e n e s s  f o r  r e l i a b i l i t y  a s  a  c u l t u r e  a m o n g  a l l  s t a k e h o l d e r s  i n 
t h e  o r g a n i z a t i o n . 

U s i n g  t h e  A s s e t W i s e  d a s h b o a r d  t o  d i g i t a l i z e  a n d  s h a r e  a s s e t 
i n f o r m a t i o n  e n s u r e d  f o c u s  o n  a d h e r e n c e  t o  p r o c e s s  w i t h 
a c c o u n t a b i l i t y  a n d  c o n t i n u o u s  i m p r o v e m e n t  b u i l t - i n .  T h e 
t r a n s p a r e n c y  o f  i n f o r m a t i o n  m o t i v a t e d  t h e  p e o p l e  i n  e a c h  p l a n t 
t o  i n t e r n a l l y  c o m p e t e  f o r  b e t t e r  r e l i a b i l i t y  p e r f o r m a n c e  a n d 
m a n a g e m e n t  t h a n  t h e i r  s i s t e r  f a c i l i t i e s .  

Wi t h  a  to p - d o w n  co m m i t m e nt  to  s y n e rg i ze  a l l  re s o u rce s  to  s u p p o r t 
d i g i t a l i z a t i o n  u s i n g  A s s e t Wi s e ,  O G C  h a s  m o v e d  f r o m  t i m e - b a s e d 
m a i nte n a n ce  to  a  r i s k  a n d  re l i a b i l i t y  f o c u s e d  s t rate g y,  s u p p o r t i n g  i t s 
v i s i o n  to  a c h i e ve  o p e rat i o n a l  exce l l e n ce.  B e nt l e y ’s  a s s e t  p e r f o rm a n ce 
management  appl i cat ion  has  s ign i f i cant ly  impac ted  OGC bus iness.  With 
re l i a b i l i t y- ce nte re d  m a i nte n a n ce  n ow  at  t h e  f o re f ro nt,  O G C  i s  p re p a re d 
to  m ove  i nto  I n d u s t r i a l  4 . 0  D i g i t a l i z at i o n  by  2 0 2 4  u s i n g  A s s e t Wi s e  a s 
t h e  d i g i t a l  p l at f o rm  s u p p o r t i n g  t h i s  g o a l .    

“The auto-alert notification in Bentley’s AssetWise has been a key enabler helping us to improve 
our reliability at a significant rate of about 9 percent a year.”  

 - Fahmi Reza, Head of Reliability and Condition Monitoring, Oman Gas Company



Offshore World | 49 | June-July 2019 www.oswindia.comOffshore World | 48 | June-July 2019www.oswindia.com

Visual Level Indicators – Three Functions In One Instrument

V i s u a l  l e v e l  i n d i c a t o r s  c o m b i n e  u p  t o  t h re e  f u n c t i o n s  i n  o n e 
i n s t r u m e n t :  Le ve l  i n d i c a t o r,  l e ve l  s w i t c h  a n d  l e ve l  t r a n s m i t t e r. 
Th e  d i s p l a y  t h a t  c a n  b e  re a d  e v e n  o v e r  l a rg e  d i s t a n c e s  w o r k s 

w i t h o u t  e n e rg y  a n d  a u t o m a t i c a l l y  a s  a  re s u l t  o f  t h e  p h y s i c a l  l a w  o f 
l i q u i d s  i n  c o m m u n i c a t i n g  v e s s e l s .  Th e  W E K A  v i s u a l  l e v e l  i n d i c a t o r s 
a r e  c h a r a c t e r i z e d  b y  t h e i r  c o m p a c t  d e s i g n  a n d  t h e  w i d e  r a n g e  o f 
a p p l i c a t i o n s .

W i d e  A p p l i c a t i o n  R a n g e
O p e r at i n g  p re s s u re s  c a n  r a n g e  f ro m  a  v a c u u m  u p  to  5 0 0  b a r  a s  we l l  a s 
ca l c u l at i o n  p re s s u re s  f o r  t h e  f l o at  s t a n d p i p e  u p  to  t h e  n o m i n a l  p re s s u re 
P N  6 3 0 .  L i q u i d  d e n s i t i e s  >  0 . 2 7  g / c m 3 a s  we l l  a s  a  te m p e r a t u re  r a n g e 
f ro m  7 7  K  t o  6 7 3  K  ( - 1 9 6  ° C  t o  4 0 0  ° C )  a l l o w  u s e  i n  a p p l i c a t i o n s  f o r 
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c r yo g e n i c  l i q u i d  g a s e s  a s  we l l  a s  i n  wate r  hyd ra u l i c s  a n d  s te a m  b o i l e r s . 
H e r m e t i c a l l y  s e a l e d  f l o a t s  f o r  c o n d e n s i n g  m e d i a  a re  a v a i l a b l e  u p  t o 
a  m a x i m u m  o p e r a t i n g  p re s s u re  o f  3 2 0  b a r.

F l e x i b i l i t y  t h r o u g h  C h o i c e  o f  S u i t a b l e  M a t e r i a l s
NN St a n d a rd  m ate r i a l s :  3 1 6 / 3 1 6 L  1 . 4 4 3 5 / 1 . 4 4 0 4 ,  g ro u p  A 4  s t a i n l e s s 

a u s t e n i t i c  s t e e l .
NN O t h e r  p o s s i b l e  s t a i n l e s s  a u s t e n i t i c  s t e e l s :  3 0 4 / 3 0 4 L 

1 . 4 3 0 1 / 1 . 4 3 0 6 ,  1 . 4 5 7 1 ,  3 2 1 ,  1 . 4 5 4 1 .

E n e r g y - f r e e ,  A u t o m a t i c  O p e r a t i o n
Th e  W E K A  v i s u a l  l e v e l  i n d i c a t o r  i s  i d e a l  f o r  t h e  c o m m i s s i o n i n g  o f 
s y s t e m s .  T h e  d i s p l a y  w o r k s  w i t h o u t  e n e r g y  a n d  a u t o m a t i c a l l y  a s 
a  r e s u l t  o f  t h e  p h y s i c a l  l a w  o f  l i q u i d s  i n  c o m m u n i c a t i n g  v e s s e l s . 
I n d e p e n d e n t  o f  a  c o n t ro l l e r  -  a n d  t h u s  a l s o  i n d e p e n d e n t  i n  t h e  e v e n t 
o f  a  p o w e r  s u p p l y  f a i l u re  -  v i s u a l  l e v e l  i n d i c a t i o n  o n  s i t e  i s  e n s u re d .

E xc e l l e n t  R e a d a b i l i t y
T h e  w i d e ,  r e d -  a n d  s i l v e r - c o l o r e d  f l a g  i n d i c a t o r  s y s t e m  i s  e a s i l y 
a n d  c l e a r l y  r e a d a b l e ,  e v e n  f r o m  o v e r  l a r g e  d i s t a n c e s .  T h e  f u l l y 
t r a n s p a re n t  f l a g  i n d i c a t o r  s y s t e m  m a d e  o f  p o l y c a r b o n a t e  ( P C )  a l s o 
e n s u re s  re a d a b i l i t y  f ro m  t h e  s i d e .  Th e  l i q u i d s ,  w h i c h  a re  n o t  a l w a y s 
u n p ro b l e m a t i c  a n d  s o m e t i m e s  a l s o  h a z a rd o u s ,  a re  s a f e l y  e n c l o s e d 
i n  t h e  d e n s e  a n d  p re s s u re - t i g h t  f l o a t  s t a n d p i p e  a n d  s e p a r a t e d  f ro m 
t h e  i n d i c a t o r.

L e ve l  M e a s u r e m e n t
A s  d e s c r i b e d ,  W E K A  v i s u a l  l e v e l  i n d i c a t o r s  o f f e r  t h e  i d e a l  s o l u t i o n 
f o r  a l m o s t  a l l  o p e r a t i n g  c o n d i t i o n s .  Fo r  m o s t  a p p l i c a t i o n s ,  y o u  w i l l 
f i n d  a  s u i t a b l e  d e v i c e  f ro m  o u r  s t a n d a rd  p ro g r a m .  Ag a i n  a n d  a g a i n , 
h o we ve r,  c u s to m i ze d  s o l u t i o n s  a re  a l s o  re q u i re d  f o r  s p e c i a l  o p e r a t i n g 
c o n d i t i o n s .  M a n y  d e s i g n s  c a n ,  f o r  e x a m p l e ,  a l s o  b e  u s e d  i n  h a z a rd o u s 
a re a s  a c c o rd i n g  t o  AT E X  o r  I E C E x .  (AT E X  i s  a  w i d e l y  u s e d  s y n o n y m  f o r 
t h e  AT E X  g u i d e l i n e s  o f  t h e  e u ro p e a n  u n i o n . )  Th e  d e s i g n a t i o n  AT E X 
i s  d e r i v e d  f ro m  t h e  f re n c h  a b b re v i a t i o n  f o r  a t m o s p h e re  e x p l o s i b l e s . 
O u r  i n s t r u m e n t s  c a n  t h u s  a l s o  b e  u s e d  i n  p o t e n t i a l l y  e x p l o s i v e 
a t m o s p h e re s .  

Toshniwal Hyvac Pvt Ltd 
267 Kilpauk Garden Road 
Chennai 600 010
Tel: 044-26445626, 26448983
E-mail: sales@toshniwal.net
Website: www.toshniwal.net  
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marketing initiative
How much “WATER” do we use?

To s h n i w a l  P r o v i d e s  a  c o m p r e h e n s i v e  r e s i d e n t i a l  m e t e r  p o r t f o l i o 

t o  m e e t  t h e  w o r l d ’s  w a t e r  u t i l i t y  re q u i re m e n t s .  To s h n i w a l ’s  S e r i e s 

co nt i n u e s  to  b e  i n  t h e  wate r  i n d u s t r y  s t a n d a rd s.  O u r  q u i e t ,  r u g g e d  a n d 

re l i a b l e  I n d u s t r i a l  &  D o m e s t i c  w a t e r  m e t e r s  a c h i e v e  u l t r a  l o w - f l o w 

m e a s u re m e n t  a n d  m e e t s  o r  e xc e e d s  a l l  s t a n d a rd s .  Th e  I S O  s t a n d a rd 

a s s u re s  y o u  t h a t  w e  h a v e  a c h i e v e d  t h e  h i g h e s t  p o s s i b l e  s t a n d a rd s  f o r 

b o t h  m a n u f a c t u r i n g  a n d  c u s t o m e r  s e r v i c e  q u a l i t y.

NN Easy To Install.

NN High measuring accuracy and reliability.

NN Approvals in 16 countries.

                             

Are You Paying Someone Else’s Water Bills...?*
Bath 80 litres 16 buckets+

5 minute shower (not power shower) 35 litres 7 buckets

Brushing teeth with tap running 6 litres/min 1.2 buckets

Brushing teeth with tap off 1 litre 0.2 buckets

Dripping tap 140 litres/week 28 buckets

Washing machine 65 litres 13 buckets

Dish washing 20 litres 4 buckets

Washing car with bucket 10 litres 2 buckets

Hosepipe/sprinkler 540 litres/hour 108 buckets

*Figures based on bucket with 5 litres capacity

Toshniwal Hyvac Pvt Ltd 
267 Kilpauk Garden Road 
Chennai 600 010
Tel: 044-26445626, 26448983
E-mail: sales@toshniwal.net
Website: www.toshniwal.net  
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GAIL Appoints Ashutosh Karnatak as Interim CMD
New  D e l h i ,  I n d i a :  G A I L  Ltd,  t h e  l a rg e s t 
s t ate - ow n e d  n at u ra l  g a s  p ro ce s s i n g  a n d 
d i s t r i b u t i o n  co m p a ny  i n  I n d i a ,  h a s  a p p o i nte d 
A s h u to s h  Ka rn at a k a  a s  t h e  i nte r i m  C M D.  He  h a s 
b e e n  s e r v i n g  a s  t h e  D i re c to r  ( Pro j e c t s )  at  G A I L 
s i n ce  M a rc h  2 0 1 4 .

Ka rn at a k  i s  a n  El e c t r i ca l  En g i n e e r i n g  a l u m n i 
o f  Ha rco u r t  B u t l e r  Te c h n i ca l  U n i ve r s i t y,  Ka n p u r 
a n d  a  p o s t  g ra d u ate  f ro m  I I T,  D e l h i .  He  i s  a l s o  a  Fe l l ow  D o c to rate 
o f  U P E S ,  D e h ra d u n ,  a  co m p a ny  s t ate m e nt  s a i d.  He  to o k  c h a rg e  a f te r 
f o rm e r  G A I L  ( I n d i a )  C M D,  B  C  Tr i p at h i  wa s  d e n i e d  a  t h i rd  ex te n s i o n .

S e n e g a l  Pre s i d e nt  to  Ho n o u r  a s  ‘Af r i c a  O i l 
M a n  o f  t h e  Ye a r ’
C a p e  To w n ,  S o u t h 
A f r i c a :  A f r i c a  O i l  & 
Po w e r  w i l l  h o n o u r  t h e 
‘A f r i c a  O i l  M a n  o f  t h e 
Ye a r  2 0 1 9 ’ a w a r d  t o  H E 
M a c k y  S a l l ,  P r e s i d e n t , 
R e p u b l i c  o f  S e n e g a l . 
H E  M a c k y  S a l l  w i l l  b e 
b e s t o w e d  w i t h  t h e 
p r e s t i g i o u s  a w a r d 
d u r i n g  t h e  A f r i c a  O i l  &  Po w e r  c o n f e r e n c e ,  t o  b e  h o s t e d  O c t o b e r 
9 - 1 1 ,  2 0 1 9  i n  C a p e  To w n .

S e n e g a l  i s  a  g l o b a l  h o t s p o t  f o r  o i l  a n d  g a s  d i s cove r i e s  —  we l l - kn ow n 
a s  t h e  p l a ce  i n  Af r i ca  to  m a ke  m a j o r  o i l  a n d  g a s  f i n d s,  d u e  i n  l a rg e  p a r t 
to  a  d e ca d e s - l o n g  ca m p a i gn  by  S a l l  to  i m p rove  t ra n s p a re n c y,  c re ate  a n 
at t ra c t i ve  i nve s t m e nt  e nv i ro n m e nt  a n d  s p a r k  n e w  grow t h .

“A s  Af r i c a n  c o u n t r i e s  a c ro s s  t h e  c o n t i n e n t  a i m  t o  s p u r  g ro w t h  a n d 
d i v e r s i f y  e c o n o m i c a l l y,  S e n e g a l  i s  a  p r i m e  e x a m p l e  o f  a  c o u n t r y 
m a k i n g  e n e rg y  w o r k  —  c re a t i n g  a n  e n a b l i n g  e n v i ro n m e n t  f o r 
b u s i n e s s  t o  s u c c e e d,  a t t r a c t i n g  h u g e  i n t e r n a t i o n a l  i n v e s t m e n t s ,  w h i l e 
p ro v i d i n g  f o r  a  s t ro n g  l o c a l  c a p a c i t y  a n d  d o w n s t re a m  i n v e s t m e n t 
o p t i o n s ,” s a i d  G u i l l a u m e  D o a n e ,  C E O  o f  Af r i c a  O i l  &  Po w e r.  “ H E  M a c k y 
S a l l  i s  o n e  o f  Af r i c a’s  t o p  l e a d e r s ,  n o t  j u s t  i n  o i l  a n d  g a s ,  b u t  a s  a n 
a d v o c a t e  f o r  o v e r a l l  e c o n o m i c  s u c c e s s .  We  a re  h o n o re d  t o  p re s e n t 
h i m  t h i s  a w a rd .”

B A S F  L a u n c h e s  D u ra s o r b  H G ,  a  New  Pro d u c t 
fo r  M e rc u r y  R e m ova l  f ro m  N at u ra l  G a s
Mumbai, India:  BASF continues to add new solutions to its por tfolio 
for natural gas processing applications with the launch of Durasorb HG, a 
mercur y removal adsorbent. Durasorb HG is a non-regenerable, mixed metal 
oxide adsorbent containing a dispersed and promoted copper sulfide phase. 

A s  a  ro b u s t  a d s o r b e nt,  D u ra s o r b  H G  i s  d e s i gn e d  to  wo r k  i n  we t 
co n d i t i o n s.  Th e  f a s t  k i n e t i c s  a n d  m a x i m u m  m e rc u r y  p e n e t rat i o n 
a l l ow  f o r  t h e  m o s t  e f f i c i e nt  u s e  o f  t h e  a d s o r b e nt  b e d.  Th e  a d d i t i o n 
o f  a  m e rc u r y  re m ova l  a d s o r b e nt  co m p l e m e nt s  t h e  D u ra s o r b  p ro d u c t 
l i n e  p rov i d i n g  co m p l e te  p re - t re at m e nt  s o l u t i o n s  f o r  m i d - s t re a m  g a s 
p ro ce s s o r s  a n d  L N G  o p e rato r s  i n c l u d i n g  h e av y  hyd ro ca r b o n  re m ova l , 
BT X  re m ova l  a n d  d e hyd rat i o n . 

“ Th i s  i s  a n  exc i t i n g  t i m e  f o r  o u r  D u ra s o r b  te a m .  Th e  L N G  m a r ke t  i s 
f a s t  g row i n g,  a n d  we  a re  p o i s e d  to  p rov i d e  a  b ro a d  ra n g e  o f  s u p e r i o r 
s o l u t i o n s  to  o u r  c u s to m e r s,” s a i d  D e t l e f  R u f f,  S e n i o r  Vi ce  Pre s i d e nt 
Pro ce s s  Cat a ly s t s  at  B A S F.  “ B A S F  i s  n ow  a b l e  to  p rov i d e  t h e  co m p l e te 
L N G  p re - t re at m e nt  p a c k a g e,  w h i c h  p rov i d e s  u n i q u e  a dva nt a g e s  ove r 
co m p e t i t i o n  a n d  p o s i t i o n s  B A S F  a s  a  co m p l e te  s o l u t i o n  p rov i d e r  f o r 
o u r  c u s to m e r s,” a d d s  Ad r i a n  Ste i n m e t z ,  Vi ce  Pre s i d e nt  G l o b a l  Ch e m i ca l 
Cat a ly s t s  a n d  Ad s o r b e nt s  at  B A S F.

G R C  O p e n s  New  Fa c i l i t y  i n  O k l a h o m a 
Tu l s a ,  O k l a h o m a :  S e rce l - G R C  (G R C ) ,  a n  o i l  a n d  g a s  s e r v i ce  co m p a ny 
t h at  d e s i gn s,  m a n u f a c t u re s  a n d  m a r ke t s  d ow n h o l e  d at a  a cq u i s i t i o n 
i n s t ru m e nt s  a n d  s u r f a ce  e q u i p m e nt,  h a s  o p e n e d  a  n e w  s t ate - o f - t h e -
a r t - f a c i l i t y  i n  Tu l s a ,  O k l a h o m a . 

O p e r a t i o n s  a t  t h e  f a c i l i t y  i n c l u d e  r e s e a r c h  a n d  d e v e l o p m e n t , 
d e s i g n ,  e n g i n e e r i n g,  m a n u f a c t u r i n g,  t e s t i n g,  s e r v i c i n g  a n d  s a l e s 
o f  d o w n h o l e  a n d  s u r f a c e  d a t a  a c q u i s i t i o n  t o o l s .  I t  a l s o  c o n t a i n s 
s o p h i s t i c a t e d  c a l i b r a t i o n  e q u i p m e n t ,  w h i c h  a l l o w s  G R C  t o 
m a n u f a c t u r e  p r o d u c t s  w i t h  h i g h  s e n s o r  a c c u r a c i e s  t o  o p t i m i z e  o i l 
a n d  g a s  w e l l  p r o d u c t i o n .

Th e  6 7 , 0 0 0  s q u a re - f o o t  f a c i l i t y  i n c re a s e s  m a n u f a c t u r i n g  e f f i c i e n c y 
a n d  p ro d u c t i v i t y  t h ro u g h  l a y o u t  i m p ro v e m e n t s  a n d  e q u i p m e n t 
p o s i t i o n i n g.  Th e  c h a n g e s  i m p ro v e  c o m m u n i c a t i o n ,  ro u t i n g  t i m e , 
c o s t  a n d  q u a l i t y,  w h i l e  e n h a n c i n g  t h e  h e a l t h ,  s a f e t y  a n d  w e l f a re  o f 
G R C  e m p l o y e e s .  Th e  n e w  f a c i l i t y  i s  e q u i p p e d  w i t h  o n e  c l e a n  ro o m  t o 
m a n u f a c t u re  p ro p r i e t a r y  p re s s u re  t r a n s d u c e r s ,  o n e  E S P  m o t o r  t e s t 
l a b o r a t o r y,  f o u r  a u t o m a t e d  p re s s u re  c o n t ro l l e r s ,  f i v e  C N C  m a c h i n e s 
a n d  1 2  c a l i b r a t i o n  o v e n s .  Th e re  w i l l  a l s o  b e  m o re  t h a n  7 0  ke y 
e m p l o y e e s  b a s e d  a t  t h e  f a c i l i t y.

B u d  M i s s e l ,  p re s i d e nt,  G R C ,  s a i d,  “ Th e  a r ra n g e m e nt  o f  o u r  p re v i o u s 
b u i l d i n g  re s t r i c te d  o u r  m a n u f a c t u r i n g  ca p a b i l i t i e s .  Th e  n e w  l ayo u t 
a l l ow s  u s  to  i n co rp o rate  a n  i m p rove d  s t re a m l i n e d  m a n u f a c t u r i n g 
p ro ce s s,  a n d  p rov i d e s  o u r  re s e a rc h ,  e n g i n e e r i n g  a n d  q u a l i f i cat i o n 
gro u p s  a  b e t te r  wo r k s p a ce  to  d e s i gn  a n d  q u a l i f y  n e w  p ro d u c t s.  Th e 
l o cat i o n  wa s  s t rate g i ca l ly  ke p t  i n  Tu l s a ,  O K  d u e  to  t h e  p rox i m i t y  to 
o i l f i e l d s,  m a j o r  t ra n s p o r t at i o n  h u b s  a n d  t h e  h e a d q u a r te r s  o f  o u r  ke y 
U. S .  c u s to m e r s  i n c l u d i n g  Va l i a nt,  B H G E ,  S u m m i t  a n d  A P E R G Y.  We  h ave 
9 4  ye a r s  o f  h i s to r y  i n  Tu l s a  a n d  a re  h a p py  to  s t ay  h e re  to  s u p p o r t  o u r 
c i t y  a n d  s t ate .  We  a re  l o o k i n g  f o r wa rd  to  l e a d i n g  G R C  i nto  i t s  n ex t 
p h a s e  o f  g row t h  at  t h i s  s p e c i a l i ze d  l o cat i o n .”

HE Macky  Sal l,  Pres ident,  Republ ic  o f  Senegal

Ashutosh Karnatak , 
CMD,  GAIL  Ltd
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Oil  India,  IOCL,  ONGC get New Diec tors;  PGCIL 
gets New CMD

New Delhi,  India:  The Appointments  Committee  of  Cabinet  (ACC)  has 
approved the proposals  of  the  Minist r y  of  Petroleum and Natural  Gas  and 
recommended D irec tors  to  the boards  of  O i l  India ,  IndianOi l  and O i l  and 
Natural  Gas  Corporat ion L imited.

R ajesh Kumar  Sr ivastava has  been appointed as  the  D i rec tor  (Explorat ion) 
at  ONGC.  He was a  Group General  Manager  at  the  company.  In  another 
order,  Har ish  Madhav,  Execut ive  D i rec tor  at  OIL  has  been appointed to 
the post  of  D i rec tor  (Finance) ,  OIL .  The ACC has  a lso  appointed Sandeep 
Kumar  Gupta,  Execut ive  D i rec tor  at  IndianOi l  to  the  post  of  D i rec tor 
(Finance)  at  IOCL.

In  other  orders,  the  ACC has  approved the proposal  f rom the Minist r y 
of  Power,  and Kandikuppa Sreekant,  D i rec tor  (Finance)  at  Power  Gr id 
Corporat ion of  India  L imited has  been appointed to  the post  of  Chai rman 
and Managing D i rec tor,  PGCIL .

IPCO Acquires Ex truwork SRL
Fe l l b a c h ,  G e r m a ny:  IPCO ( former  Sandvik  Process  Systems)  has 
acquired the I ta l ian company Ex truwork  SRL,  a  manufac turer  of  ex truder 
l ines  for  powder  paint.  Core  capabi l i t ies  are  within  des ign,  produc t ion, 
ser v ice  and spare  par ts  supply.  Ex truwork  SRL has  h igh technical 
reputat ion and knowledge of  powder  coat ing appl icat ions,  inc luding 
over  300 reference insta l lat ions  wor ldwide.

The acquis i t ion fur ther  s t rengthens  IPCO’s  pos i t ion in  the Powder  Paint 
segment.  Al l  key  indiv iduals  are  intended to  be t ransferred to  IPCO’s 
I ta l ian operat ion in  Mi lan,  I ta ly. 

“The acquis i t ion is  in  l ine  with  IPCO’s  long-term strategy for  prof i table 
growth.  Through the acquis i t ion,  we st rengthen our  technology base  and 

Rajesh Kumar Srivastava, Director (Exploration), ONGC

Sandeep Kumar Gupta, Director (Finance), IOCL

Harish Madhav,  Director (Finance), OIL

Kandikuppa Sreekant, CMD, PGCIL

intend to  fur ther  develop the global  bus iness  for  these  produc ts  in  the 
Powder  Paint  segment,” says  Johan Sjögren,  Managing D i rec tor  for  IPCO’s 
Equipment  D iv is ion.

Mahanagar Gas Limited inks with Maruti 
S uzuki  for  its  ‘Go Green’ Endeavour

Mumbai,  India:  Mahanagar  Gas  L imited (MGL),  one of  India’s  leading 
c i t y  gas  d ist r ibut ion companies,  in  assoc iat ion with  India’s  largest 
automaker  -  Marut i  Suzuki  India  L imited,  has  induc ted a  f leet  of  CNG 
vers ion of  newly  launched WagonR.  I t  was  MGL’s  cont inues  endeavor  for 
a  greener  envi ronment  in i t iat ive.   The induc t ion of  the  new CNG WagonR 
cars  was  formal ly  done by Sanj ib  Datta ,  Managing D i rec tor,  MGL and 
Vikas  Kohl i ,  Assoc iate  Vice  Pres ident,  Inst i tut ional  sa les  and leas ing, 
Marut i  Suzuki  India  L imited. 

Speaking on the occas ion,  Mr.  Sanj ib  Datta ,  Managing D i rec tor,  MGL 
sa id,  “We are  happy to  par tner  with  Marut i  Suzuki ,  which shares  our 
v is ion of  making t ranspor tat ion eco -fr iendly  as  wel l  as  economical. 
Marut i  Suzuki  has  p ioneered in  fac tor y  f i t ted CNG models  and of fers  over 
6  models  with  CNG opt ion.  We look for ward to  bui ld ing th is  assoc iat ion 
with  Marut i  Suzuki  for  years  to  come,  which wi l l  go a  long way in 
contr ibut ing for  a  c leaner  and greener  envi ronment  for  Mumbai”. 

On the occas ion Shashank Sr ivastava,  Execut ive  D i rec tor,  Market ing 
and Sales,  Marut i  Suzuki  India  L imited,  sa id,  “We are  thankful  to  MGL 
for  over  a  decade long par tnership  in  thei r  endeavor  for  eco -fr iendly 
t ranspor tat ion.  We are  del ighted that  our  fac tor y-f i t ted CNG range of  cars 
are  apprec iated and helped MGL in  thei r  envi ronment  f r iendly  in i t iat ives. 
At  Marut i  Suzuki ,  we a lways  bel ieve  in  introducing technologies  which 
are  greener,  safer  and cost- ef fec t ive  for  our  customers.  Our  fac tor y  f i t ted 
CNG range of  cars  goes  through a  s t r ic t  qual i t y  test.  We current ly  have 8 
CNG vehic les  in  our  f leet.”   

MGL has  made constant  e f for ts  to  spread the awareness  for  us ing CNG 
and with  over  7  lakh vehic les  running on CNG in  i ts  net work  area, 
the  region has  benef i ted with  th is  envi ronment-f r iendly,  safer  and 
economical  fuel  opt ion. 

Induc t ion new CNG WagonR cars  into  MGL’s  f leet  by  M r.  Sanj ib  Datta,  Managing 
D i rec tor  – MGL and M r.  Vika s  Kohl i ,  Assoc iate  Vice  Pres ident,  Inst i tut ional  sa les 
and lea s ing,  MSIL  in  the  presence  of  senior  o f f i c ia ls.
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AG&P Receives Landmark Equity Investment 
from Osaka Gas and JBIC

Ke y  re p re s e n t a t i ve s  f ro m  AG & P,  O s a ka  G a s,  a n d  J a p a n  B a n k  fo r  I n te rn a t i o n a l 
Co o p e ra t i o n ,  s i g n  t h e  e q u i t y  i nve s t m e n t  a g re e m e n t  i n  M a n i l a  P h i l i p p i n e s . 
P re s e n t  d u r i n g  t h e  s i g n i n g  ce re m o ny  a re  ( f ro m  L- R ) :  M r.  Ta ka h i to  M a r u s h i m a , 
D i re c to r,  D i v i s i o n  1 ,  Eq u i t y  I nve s t m e n t  D e p a r t m e n t ,  Eq u i t y  F i n a n ce  G ro u p,  J B I C ; 
M r.  S h i n j i  Fu j i n o,  M a n a g i n g  E xe c u t i ve  O f f i ce r,  G l o b a l  H e a d  o f  Eq u i t y  F i n a n ce 
G ro u p,  J B I C ;  D r.  J o s e  P.  Le v i s te  J r. ,  Ch a i rm a n ,  AG & P;  At t y.  M a r i e  A n to n e t te 
Q u i o g u e,  Le g a l  Co u n s e l,  AG & P;  M r  Te t s u j i  Yo n e d a ,  P re s i d e n t  &  C E O,  O s a ka  G a s 
S i n g a p o re ;  a n d  M r.  Ke i  Ta ke u c h i ,  S e n i o r  E xe c u t i ve  O f f i ce r,  O s a ka  G a s.

To k yo,  J a p a n :  AGP International Holdings Pte Ltd (AG&P) has received a 
major equity investment from two Japanese institutions to suppor t AG&P ’s 
success in innovating and disrupting the global natural  gas value chain.

Osaka Gas  Co Ltd,  through i ts  a f f i l iate  Osaka Gas  S ingapore  P te  Ltd 
(Osaka Gas)  and the Japan B ank for  Internat ional  Cooperat ion (JBIC) 
have invested in  a  minor i t y  s take in  AG&P.  This  capi ta l  wi l l  be  used to 
execute  AG&P ’s  mult ip le  LNG in i t iat ives  wor ldwide.

“We are  humbled and pr iv i leged by the t rust  that  both Osaka Gas  and 
JBIC  have placed in  AG&P.   These  are  amazing inst i tut ions  that  possess 
t remendous exper t ise  and exper ience in  thei r  respec t ive  f ie lds.   We 
have a  great  responsib i l i t y  to  work  ver y  hard for  them and our  other 
shareholders  to  cont inue to  grow AG&P ’s  unique bus iness  model  that 
captures  a  large por t ion of  the  LNG value chain  af ter  the  molecule  has 
been shipped,” sa id  Dr  Jose  P  Leviste  J r,  Chai rman AG&P.

Dr.  Lev iste  cont inued:  “AG&P and Gas  Entec,  working together,  br ing 
innovat ive,  in-house engineer ing,  projec t  management,  manufac tur ing, 
l i censed LNG tank and handl ing system outf i t t ing,  construc t ion,  projec t 
development,  customer  market ing and operat ions  management  for 
LNG-related projec ts  and for  our  modular izat ion,  s i te -work  and other 
customers.   We look for ward to  changing how the LNG industr y  works.”

DTEK Oil&Gas to invest at  Zinkivska Block
Ky i v,  U kra i n e :  DT E K  O i l & G a s  a n d  i t s  s u b s i d i a r i e s  h ave  b e e n  s e l e c te d 
a s  w i n n e r s  i n  a  co m p e t i t i o n  f o r  t h e  l a rg e s t  Pro d u c t  S h a r i n g  Agre e m e nt 

( P S A)  i n  U kra i n i a n  h i s to r y.  S u b s e q u e nt  to  s i gn i n g  t h e  P S A ,  t h e 
co m p a ny  w i l l  i nve s t  ove r  U S D  3 7  m i l l i o n  U S D  i nto  t h e  d e ve l o p m e nt 
o f  Z i n k i v s k a  b l o c k . 

DTEK O i l&Gas  plans  to  reanalyze  previously  at ta ined data  f rom dynamic 
gas  s tudies,  3D wide -az imuth se ismic  s tudies  as  wel l  as  dr i l l  three 
prospec t ing wel ls.  The a im is  s tar t  produc t ion within  t wo years  of  the 
star t  of  the  projec t.

The PSA compet i t ion,  which inc luded nine o i l  and gas  blocks  with  a  tota l 
area  of  11,400 sq km,  generated huge interest  in  the  market,  at t rac t ing 
23 proposals  f rom 14 di f ferent  produc t ion companies.

DTEK O i l&Gas  CEO Igor  Schurovsa,  sa id :  “Dur ing f ive  years  DTEK O i l&Gas 
invested over  400 mln USD into  Ukra in ian gas  produc t ion,  that  i s  a  large 
contr ibut ion to  the industr y  development.  Conduc t ing such a  large PSA 
compet i t ion is  a  nex t  impor tant  s tep to  improve investment  c l imate  of 
Ukra ine,  s ince  cooperat ion in  PSA format  wi l l  open new oppor tunit ies 
to  increase  investments,  grow produc t ion and st rengthen energy 
independence of  our  countr y ”. 

CapitaLand to Install  Solar  Farms in Singapore 
Singapore:  Capi taLand wi l l  par tner  with  Sembcorp Industr ies  to  insta l l 
about  21,240 roof top solar  panels  atop s ix  CapitaLand proper t ies  by 
end 2019.   The insta l lat ion wi l l  form the largest  combined roof top solar 
fac i l i t y  in  S ingapore  by  a  real  estate  company.   These  solar  farms can 
col lec t ive ly  generate  around 10,292 megawatt  hours  of  energy annual ly, 
equivalent  to  powering about  2 ,300 four-room Housing & D evelopment 
B oard (HDB) f lats  each year.  

The energy generated through th is  renewable  source  wi l l  s igni f icant ly 
lower  CapitaLand’s  carbon footpr int.   The combined roof top solar  fac i l i t y 
wi l l  avoid  over  4 .3  mi l l ion kg[2]  of  carbon emiss ions  each year.   These 
latest  e f for ts  wi l l  a lso  br ing the Group c loser  to  i ts  new susta inabi l i t y 
targets  to  generate  at  least  20% energy consumption f rom renewable 
energy for  i ts  enlarged global  por t fo l io  by  2025.   Fur thermore,  there  i s 
no insta l lat ion cost  incurred by  the Group,  making th is  in i t iat ive  a  good 
bus iness  case  for  susta inabi l i t y.

M s  Ly n e t t e  Le o n g,  C h i e f  S u s t a i n a b i l i t y  O f f i c e r  f o r  Ca p i t a L a n d 
G ro u p,  s a i d :  “ Ca p i t a L a n d  i s  c o m m i t t e d  t o  g ro w i n g  o u r  b u s i n e s s 
i n  a  s u s t a i n a b l e  m a n n e r,  a n d  t h i s  i n i t i a t i v e  i s  a n  e x a m p l e  t h a t 
s u s t a i n a b i l i t y  c a n  c re a t e  v a l u e - a d d  p ro p o s i t i o n s .   Fo l l o w i n g 
Ca p i t a L a n d ’s  re c e n t  i n t e g r a t i o n  w i t h  A s c e n d a s - S i n g b r i d g e ,  w e 
c a n  n o w  l e v e r a g e  a  w i d e r  n e t w o r k  o f  p ro p e r t i e s  t o  c o n t r i b u t e 
m e a n i n g f u l l y  t o w a rd s  s u s t a i n a b i l i t y.   We  a re  a l s o  e x p l o r i n g  t h e  u s e 
o f  R e n e w a b l e  E n e rg y  Ce r t i f i c a t e s  re s u l t i n g  f ro m  t h e  e xc e s s  e n e rg y 
g e n e r a t e d  b y  t h e  s o l a r  p a n e l s  i n s t a l l e d  a t  t h e  s i x  p ro p e r t i e s  t o  o f f s e t 
t h e  c a r b o n  e m i s s i o n s  f ro m  Ca p i t a L a n d ’s  c o r p o r a t e  o p e r a t i o n s  a t  i t s 
S i n g a p o re  h e a d q u a r t e r s  i n  Ca p i t a l  To w e r  a n d  G a l a x i s .   We  w i l l  f u r t h e r 
re v i e w  o p p o r t u n i t i e s  w i t h i n  o u r  e n l a rg e d  g l o b a l  p o r t f o l i o  t o  d e p l o y 
c l e a n  e n e rg y  t e c h n o l o g i e s  t o  p o w e r  o u r  re a l  e s t a t e  o p e r a t i o n s .”
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World’s  only Natural  Gas-to - Gasoline Plant in 
Operation in Turkmenistan 

The world’s  f i r s t  T IGAS p lant  monet izes  Turkmenistan’s  huge natura l  ga s  resources 
by  produc ing 15,500 barre ls  per  day  of  h igh-value  ga sol ine.

Ashgabat,  Turkmenistan:  In  a  grand event  marked the of f ic ia l  opening 
of  the  wor ld’s  only  natural  gas-to - gasol ine  plant  c lose  to  Ashgabat, 
the  capi ta l  o f  Turkmenistan.  His  Excel lenc y  Pres ident  Gurbanguly 
B erdimuhamedov and a  large number  of  d ignitar ies  at tended the event.

Star t-up of  the  plant  has  proceeded according to  plan and the in i t ia l 
produc t  meets  the  agreed spec i f icat ions.  Dur ing the coming months,  the 
per formance test  run is  expec ted to  be completed.  At  fu l l  capaci t y,  the 
plant  wi l l  produce 15,500 barre ls  of  gasol ine  per  day. 

“We are  proud to  be par t  of  th is  for ward-thinking and ambit ious  projec t. 
I t  sets  a  new world  standard for  monet iz ing gas  resources  in  a  ver y 
ef fec t ive  way and wi l l  be  a  model  for  other  nat ions  and companies 
around the globe.  This  i s  the  def in i t ive  demonstrat ion that  T IGAS is  a 
technological ly  and f inancia l ly  v iable  way to  produce gasol ine  f rom 
natural  gas,” ssa id  B jerne S  Clausen,  CEO of  Haldor  Topsoe. 

The plant  i s  an impor tant  s tep for ward in  Turkmenistan’s  p lan to  monet ize 
the countr y ’s  huge natural  gas  resource  – the four th-largest  in  the  wor ld 
– and divers i fy  i ts  expor t  potent ia l.  In  addit ion,  the  produc t ion wi l l 
supply  the Turkmen home market  with  synthet ic  gasol ine  that  compl ies 
with  the h ighest  envi ronmental  s tandards,  conta ins  no sul fur  and ver y 
l i t t le  unwanted byproduc ts.

Oil Marketing Companies (OMC) Leverage 
Increased in FY19; may Moderate in FY20: Fitch
New Delhi,  India:  India  R at ings  and Research (Fi tch Group)  has 
predic ted that  credi t  prof i le  of  o i l  market ing companies  (OMCs)  wi l l 
improve marginal ly  in  FY20 dr iven by h igher  EBITDA generat ion on 
account  of  better  gross  re f in ing margins  (GRM).  Ind-R a fur ther  expec ts 
subs idy  rece ivables  to  s t reamline and reduce with  the Government  of 
India’s  (GoI)  l ike ly  h igher  petroleum subsidy  budget  a l locat ion for  FY20, 
and lower  d iv idends  and buybacks  as  cash balances  with  the OMCs have 
decl ined s igni f icant ly.  However,  the  improvement  in  leverage wi l l  be 
l imited by  capex outf lows for  t rans i t ion to  BS-VI ,  re f in ing capaci t y  and 
petrochemical  expansion. 

The weighted average GRM of  the  OMCs had decl ined to  USD 5.1/bbl 
in  FY19 (FY18:  USD 7.8/bbl)  dr iven by h igher  crude pr ices  leading to 
inventor y  losses  and a  s teep fa l l  in  crack  spreads  of  gasol ine.  Ind-R a 
expec ts  GRMs to  improve in  FY20 dr iven by increas ing crack  spread 
on diesel,  suppor ted by Internat ional  Mari t ime Organisat ion ( IMO) 
regulat ions,  and improvement  in  re f in ing complexi t ies,  d is t i l late  y ie lds 
and capaci t y  ut i l i sat ions.  However,  GRMs wi l l  remain suscept ib le  to 
movements  in  the crude pr ice.

Ind-R a expec ts  shareholder  returns  (d iv idends  and share  buybacks) , 
which increased to  `  223 bi l l ion in  FY19 (FY18:  `  170 bi l l ion)  to  reduce 
in  FY20 given that  the  cash balance avai lable  with  OMCs has  a l ready 
depleted to  `  2 .8  b i l l ion in  FY19 (FY18:  `  14.6  b i l l ion) .  Fur ther,  OMCs 
witnessed increased subs idy  rece ivable  of  `  370 bi l l ion in  FY19 (FY18: 
`  170 bi l l ion)  on account  of  increase  in  the tota l  petroleum subsidy 
burden to  `  432 bi l l ion (FY18:  `  282 bi l l ion) .  Al though,  subs idy 
a l locat ion in  the inter im budget  was  h igher  at  `  374.8  b i l l ion compared 
with  FY19’s  `  248 bi l l ion,  the  same would not  be  suf f ic ient  given the 
ro l lover  f rom the last  f i sca l.  Therefore,  Ind-R a expec ts  GoI  to  a l locate 
h igher  petroleum subsidy  in  the f inal  budget  to  s t reamline the subs idy 
rece ivables.  

However,  OMCs are  under taking large capex to  expand and upgrade 
ref iner ies  to  comply  with  BS-VI  regulat ions  and expand thei r  p ipel ine 
net work  and petrochemical  segments.  Capex of  the  three  OMCs increased 
to  `  424 bi l l ion in  FY19 (FY18:  `  305 bi l l ion) ,  which is  fur ther  l ike ly 
to  increase  to  `  510 bi l l ion in  FY20 dr iven by cont inued investments  in 
the aforement ioned fac tors.  As  a  resul t,  any meaningful  improvement  in 
leverage is  l ike ly  to  be  cur ta i led by  capex outf lows.

Consequent ly,  Ind-R a projec ts  the  combined gross  leverage of  the  three 
large state -run OMCs- Indian O i l  Corporat ion Ltd  ( IOCL) ,  Hindustan 
Petroleum Corporat ion L imited (HPCL)  and Bharat  Petroleum Corporat ion 
L imited (BPCL)  -  to  be  bet ween 1.9x  and 2.2x  dur ing FY20 (FY19:  2 .5x; 
FY18:  1 .7x) .  However,  any h igher-than- expec ted shareholder  payout 
or  subs idy  rece ivable  (dr iven by the GoI ’s  pol ic ies  to  manage f i sca l 
pos i t ion)  could  have a  negat ive  impac t  on the expec ted credi t  prof i le.

The higher  leverage of  the  rated OMCs- IOCL ( INDAAA/Stable)  and 
HPCL ( INDAAA/Stable)  -  i s  not  expec ted to  have any mater ia l  impac t 
on the companies’ rat ings  as  Ind-R a cont inues  to  fac tor  in  the  st rategic 
impor tance of  these  OMCs in  the domest ic  energy sec tor.  These  OMCs 
cont inue to  func t ion as  GoI ’s  ex tended arm for  pol ic y  implementat ion, 
as  reaf f i rmed by the GoI  inst ruc t ing them to  absorb INR1/l i t re  towards 
the petrol  and diesel  pr ice  cut  announced on 4  O c tober  2018.  Fur ther, 
despi te  deregulat ion of  petrol  and diesel,  OMCs cont inue to  se l l 
subs id ised l iquef ied petroleum gas  (LPG)  and kerosene.

Fur thermore,  Ind-R a assesses  the OMCs-GoI  l inkage to  remain st rong 
and these  l inkages  could  be re -assessed,  in  accordance with  the agenc y ’s 
parent  subs id iar y  cr i ter ia ,  i f  there  are  fur ther  fuel  re forms in  LPG and 
kerosene.  Addit ional ly,  Ind-R a wi l l  assess  the  abi l i t y  of  the  OMCs to 
mainta in  pr ic ing f reedom in  decontrol led produc ts  in  the wake of  r i s ing 
crude pr ices.
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Anil Chaudhr y Conferred the Horasis-KPMG 
Indian Business Leader of the Year award 

Ani l  Chaudhr y  rece iv ing the  award f rom Akhi l  B ansal,  D eput y  CRO KPMG India  and 
Ni t in  Atro ley,  Managing Par tner  Nor th,  KPMG India . 

New  D e l h i ,  I n d i a :  Ani l  Chaudhr y,  Zone Pres ident  and Managing 
D i rec tor,  Schneider  Elec tr ic,  India  has  been conferred the Horas is-KPMG 
Indian Bus iness  Leader  of  the  Year  award for  ‘Bus iness  Transformat ion’. 
The award ceremony was held  in  Segovia ,  Spain  at  a  g l i t ter ing func t ion 
that  saw par t ic ipat ion of  a  galax y  of  bus iness  leaders  and global 
corporates.  

A  veteran of  the  energy and automat ion sec tor,  Chaudhr y  was  recognised 
for  the  outstanding work  done in  the f ie ld  of  energy and inf rast ruc ture 
segment.  A  st rong votar y  of  usage of  technology and smar t  gr id 
in i t iat ives  with  ex tens ive  learning of  d igi t i sat ion,  Chaudhr y  has  played 
a  p ivotal  ro le  in  t ransforming India’s  rapidly  expanding power  sec tor 
with  a  focus  on provid ing access  to  energy for  a l l .  

Speaking on the s ide -l ines  of  the  Horas is  India  Meet ing in  Segovia ,  Spain, 
and af ter  the  award ceremony,  Ani l  Chaudhr y,  Schneider  Elec tr ic  India  – 
Zone -Pres ident  & Managing D i rec tor,  shared:  “ I  am ex tremely  honoured 
and humbled to  rece ive  the Horas is  Award.  This  acknowledgement  i s 
a  test imony of  Schneider  Elec tr ic ’s  commitment  to  energy ef f ic ienc y 
across  the  globe and par t icular ly  in  an emerging market  l ike  India . 
Al igned with  the company commitment  to  provide access  to  energy,  we 
at  Schneider  Elec tr ic  we wi l l  cont inue to  be a  par t  of  the  journey to 
‘Make New India ,  Energy Pos i t ive’.” 

Emerson helps Enhance Production at BPCL Refinery 
Mumbai,  India:  Emerson,  a  g lobal  technology and engineer ing 
company,  has  announced the complet ion of  the  Bharat  Petroleum 
Corporat ion L imited (BPCL)  Kochi  Ref iner y  upgrade.  Throughout  the 
projec t,  Emerson provided engineer ing and projec t  management 
ser v ices  as  wel l  as  automat ion technologies  that  helped BPCL in  i ts  goal 
of  increas ing the produc t ion capaci t y  f rom 9.5  mi l l ion to  15.5  mi l l ion 
metr ic  tonnes  per  annum. 

BPCL leveraged Emerson’s  deep ref in ing exper t ise  and Plant web digi ta l 
ecosystem—a scalable  por t fo l io  of  technologies,  sof t ware  and ser v ices 

to  enable  d igi ta l  t ransformat ion—to modernize  plant  operat ions 
for  greater  produc t ion and cont inuous,  safe  operat ions.  The projec t  i s 
among the largest  insta l lat ions  of  Emerson control  systems and wire less 
sens ing in  the wor ld  and wi l l  provide operators  advanced ins ight  into 
ref iner y  processes  and per formance. 

A s h o k  S i m o n ,  Fo rm e r  G e n e ra l  M a n a g e r  –  Pro j e c t s ,  B P C L  Ko c h i  s a i d, 
“ Em e r s o n’s  l a rg e  p ro j e c t  m a n a g e m e nt  a n d  e n g i n e e r i n g  te a m s  p u t  i n 
t re m e n d o u s  e f f o r t s  i n  h e l p i n g  u s  co m p l e te  t h e  co m m i s s i o n i n g  o f  a l l 
n i n e  p ro ce s s  u n i t s  a n d  a c h i e ve  s i gn i f i ca nt  m i l e s to n e s  i n  re co rd  t i m e. 
Th e  h i g h l i g ht  o f  t h i s  ex t ra o rd i n a r y  co l l a b o rat i o n  wa s  t h e  d e ve l o p m e nt 
o f  s e q u e nt i a l  l o g i c  f o r  t h e  P R U  re a c to r s  b e d s  ( P F CC U ) ,  a n d  i t s  f l aw l e s s 
o p e rat i o n  to  m u c h  c r i t i ca l  a cc l a i m  f ro m  e ve n  o u r  p ro ce s s  l i ce n s o r.”

The ref iner y  located in  Kerala  and par t  of  BPCL’s  Integrated Ref iner y 
Expansion Projec t,  ut i l i zes  Emerson’s  wire less  sens ing technology. 
Cr i t ica l  informat ion is  communicated f rom the ref iner y ’s  n ine process 
uni ts  to  the plant ’s  D el taV integrated control  and safet y  systems,  which 
the personnel  monitor  v ia  centra l ized command centre  and control  room. 
Emerson’s  O vat ion control  system helps  BPCL manage the ref iner y ’s 
e lec tr ica l  load to  opt imize  operat ional  e f f ic ienc y  and safet y. 

“The success of  the BPCL project demonstrates the value advanced digital 
automation technologies can bring to the Indian ref ining sector,” said 
Anil  Bhatia,  Vice President and Managing Director,  Emerson’s Automation 
Solutions business in India.  “This crit ical  foundation of process control  wil l 
help improve production, operational eff ic iency and safety and prepare 
BPCL for the nex t steps in its  digital  transformation journey.”

Centurion CEO Invites Chinese Oil and Gas 
Investors to Africa
B e i j i n g,  C h i n a :  N j  Ay u k ,  C E O,  Ce nt u r i o n ,  i nv i te d  Ch i n e s e  O i l  a n d  G a s 
I nve s to r s  i n  s u b - S a h a ra n  Af r i ca .  Pa r t i c i p ate d  i n  t h e  E G  R o n d a  L i ce n s i n g 
R o a d s h ow  i n  Ch i n a ,  N j  Ay u k  a n d  A  te a m  o f  at to rn e y s  f ro m  Ce nt u r i o n 
m e t  s e ve ra l  h i g h - p ro f i l e  Ch i n e s e  exe c u t i ve s  a n d  e n e rg y  co m p a n i e s 
s e e k i n g  to  i nve s t  i n  t h e  r i c h  Af r i ca n  hyd ro ca r b o n  i n d u s t r i e s.

Th e  ro a d s h ow  i s  o rg a n i ze d  by  t h e  Af r i ca n  En e rg y  Ch a m b e r  o n  b e h a l f 
o f  Eq u ato r i a l  G u i n e a’s  M i n i s t r y  o f  M i n e s  a n d  H yd ro ca r b o n s.  Wi t h  t h e 
b i g g e s t  n a m e s  a m o n g s t  t h e  Ch i n e s e  e n e rg y  co m p a n i e s  at te n d i n g, 
i n c l u d i n g  co m p a n i e s  s u c h  a s  C N P C ,  Powe r Ch i n a  G ro u p,  S i n o p e c, 
S i n o c h e m ,  C N O O C ,  S h e n e rg y,  C M E C  a n d  Ch i n a  M i n m e t a l s  Co rp, 
Ce nt u r i o n  h a s  h a d  t h e  o p p o r t u n i t y  to  d i s c u s s  co n s i d e ra b l e  d e a l s  i n 
s e ve ra l  Af r i ca n  o i l  m a r ke t s.

“ Ce n t u r i o n’s  p re s e n c e  i n  C h i n a  f o r  t h e  E G  R o n d a  R o a d s h o w  i s  a  m a r k  o f 
o u r  c o m m i t m e n t  n o t  o n l y  t o  Eq u a t o r i a l  G u i n e a ,  b u t  t o  t h e  p ro m o t i o n 
o f  C h i n e s e  i n v e s t m e n t s  a c ro s s  Af r i c a ,” d e c l a re d  N j  Ay u k  f ro m  B e i j i n g. 
“ C h i n a  i s  s e r i o u s  a b o u t  i n v e s t i n g  i n  Af r i c a ,  a n d  C h i n e s e  i n v e s t o r s 
a n d  c o m p a n i e s  a re  l o o k i n g  f o r  re l i a b l e  Af r i c a n  l e g a l  a d v i s o r s  a n d 
p a r t n e r s  t o  e f f i c i e n t l y  d o  b u s i n e s s  i n  o u r  c o n t i n e n t .  Th i s  re p re s e n t s 
b i l l i o n s  o f  d o l l a r s  o f  i n v e s t m e n t  re a d y  t o  s u p p o r t  t h e  d e v e l o p m e n t 
o f  t h e  Af r i c a n  o i l  i n d u s t r y.”
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Electromagnetic Meter 

The instrument works on the 
principle of Faraday’s law of 
Electromagnetic Induction. A 
magnetic field is generated 
by the instrument in the flow 
tube. The fluid flowing through 
this magnetic field generates a 
voltage that is proportional to 
the flow velocity. This voltage 
is measured by the electronics 
and a corresponding output 
provided. 

Universal power supply accepts any voltage from 90 to 265 V AC.

Bi-directional flow measurement measures the flow in both forward and 
reverse directions. Built-in totaliser provides a separate totalized volume value 
for flow in each direction.

Remote monitoring is easy monitoring of the process even in hard to reach 
places. Conforms to International Standards - designed to meet global 
requirements and available with international approvals. 

For detai ls  contact:

Toshniwal Hyvac Pvt Ltd

267 Kilpauk Garden Road

Chennai 600 010

Tel:  044-26448558, 26448983

Fax:  91-044-26441820

E-mail :  sales@toshniwal.net  

Water Meter
Th e  o p e rat i o n  o f  t h e  wate r 
f l ow  m e te r  i s  a  s i m p l e  u s e r -
f r i e n d ly  way  to  o p e rate  e a s i ly. 
Th e  wate r  f l ow  m e te r  i s  a n 
i m p e l l e r  m u l t i - j e t  t y p e  f l ow 
m e te r  w i t h  m e a s u r i n g  i n s e r t s 
m a d e  u p  o f  e n g i n e e r i n g 
p l a s t i c s .  Th e  wate r  m e te r  h a s  a 
p rov i s i o n  f o r  f i x i n g  o f  ex te rn a l 
d i g i t a l  p u l s e  s e n s o r s  s u i t a b l e 
f o r  re m o te  a n d  d i g i t a l  p u l s e 

t ra n s m i s s i o n s  f o r  m o n i to r i n g  t h ro u g h  B M S  s y s te m s  a n d  b atc h i n g 
p u rp o s e s  w i t h  P LC ,  e tc.

This  f low meter  i s  used to  measure  the water  consumption in  apar tment/
f lats,  IT  park  area,  hospi ta ls  and mal ls.

Features  removable/ interchangeable  e lement;  sealed register  water-
proof   ( IP  67) ;  corros ion-free  powder  coated body;  EEC pattern approval ; 
unaf fec ted by ex ternal  magnet ic  f ie lds ;  used for  cold  (50 oC)  and hot 
water  (130 oC) ;  and pulser ’s  coated body f i t ted without  breaking the seal 
for  remote f low tota l i sat ion and f low-rate  indicat ion.

For detai ls  contact:
Toshniwal Hyvac Pvt Ltd
267 Kilpauk Garden Road 
Chennai 600 010
Tel:  044-26448558, 26448983
Fax:  91-044-26441820
E-mail :  sales@toshniwal.net

Vortex Meter                                      

The V T X2 vor tex  meter  i s  used for  f low and volumetr ic  measurements  of  conduc t ive  and non- conduc t ive 
f lu ids,  gases  and vapours  in  a l l  industr ia l  branches.

An excel lent  f low meter  des igned for  your  process.  I t  i s  ex tremely  rugged,  s table  and maintenance -free, 
insens i t ive  to  pulsat ions,  pressure  bursts  and temperature  shock .  I t  has  excel lent  metrological  charac ter is t ics 
and v ibrat ion compensat ion.  Smar t  e lec tronics  measurement  of  the  operat ional  s tate  patented sensor  for 
re l iable  sens ing of  vor texes.  No re - cal ibrat ion required when replac ing the sensor.  Sensor  des ign independent 
of  nominal  width.  Highest  poss ib le  appl icat ion f lex ib i l i t y  su i ted for  h igh media  temperatures.

For  deta i ls  contac t :
Toshniwal Hy vac Pvt Ltd
267 Ki lpauk Garden Road
Chennai  600 010
Tel :  044-26448558,  26448983
Fax:  91-044-26441820
E-mai l :  sa les@toshniwal.net
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OPES 2020
Date: 8 - 1 1  M a rc h  2 0 2 0
Venue: O m a n  Co n v e n t i o n  &  E x h i b i t i o n  Ce n t re  M u s c a t ,  O m a n

Event: O G WA  i s  a  b i e n n i a l  i n t e r n a t i o n a l  e x h i b i t i o n  a n d 
c o n f e re n c e  t h a t  b r i n g s  t o g e t h e r  l o c a l  a n d  i n t e r n a t i o n a l  o i l  a n d 
g a s  c o m p a n i e s  f ro m  t h e  G CC ,  t e c h n o l o g y  a n d  s e r v i c e  p ro v i d e r s , 
e q u i p m e n t  s u p p l i e r s ,  a n d  o t h e r  c o m p a n i e s  d i re c t l y  s e r v i n g  t h e 
i n d u s t r y ’s  re q u i re m e n t s .  

I t  i s  a  p l a t f o r m  f o r  d i s c u s s i n g  t h e  l a t e s t  d e v e l o p m e n t s  a n d 
d i re c t i o n s  o f  t h e  i n d u s t r y,  a s  w e l l  a s  f o r  t r a d e  a n d  b u s i n e s s 
o p p o r t u n i t i e s  a m o n g  t h e  l o c a l  a n d  i n t e r n a t i o n a l  o i l  a n d  g a s 
c o m p a n i e s .  L a u n c h e d  i n  1 9 9 8 ,  i t  h a s  s i n c e  b e e n  u n d e r  t h e 
p a t ro n a g e  o f  t h e  M i n i s t r y  o f  O i l  &  G a s  a n d  h a s  c o n s i s t e n t l y 
re c e i v e d  t h e  s u p p o r t  o f  Pe t ro l e u m  D e v e l o p m e n t  O m a n  ( P D O ) , 
O m a n  L N G ,  a n d  m a n y  o t h e r  l e a d i n g  o i l  a n d  g a s  c o m p a n i e s .

For details, contact:
E b r a h i m  Ta h e r   E x h i b i t i o n  D i re c t o r  
O m a n E x p o
P. O.  B ox :  2 0 , P C : 1 1 7  Wa d i  K a b i r   1 s t  F l o o r,  S A B CO  B u i l d i n g, 
Wa t t a y a h ,  M u s c a t ,  S u l t a n a t e  o f  O m a n 
Te l :  + 9 6 8  2 4 6 6 0 1 2 4  Fa x :  + 9 6 8  2 4 6 6 0 1 2 5 / 1 2 6  
E m a i l :  e b r a h i m . t a h e r @ o m a n e x p o. c o m

Gastech 2019
Date: 1 7 - 1 9  S e p t e m b e r  2 0 1 9
Venue: H o s t o n ,  Te x a s

Event:  Fo r  o v e r  4 5  y e a r s ,  t h e  G a s t e c h  e x h i b i t i o n  a n d  c o n f e re n c e 
h a s  b e e n  a t  t h e  f o re f ro n t  o f  t h e  i n t e r n a t i o n a l  g a s ,  L N G  a n d 
e n e rg y  m a r ke t .   Th i s  w o r l d  re n o w n e d  e v e n t  i s  re g a rd e d  a s  t h e 
m o s t  s i g n i f i c a n t  m e e t i n g  p l a c e  f o r  u p s t re a m ,  m i d s t re a m  a n d 
d o w n s t re a m  g a s ,  e n e rg y  a n d  L N G  p ro f e s s i o n a l s ,  w h e re  t h e y 
c o n v e n e  t o  d o  b u s i n e s s . 

G a s t e c h  h a s  f a s t  b e c o m e  a  n e x t  g e n e r a t i o n  e n e r g y  e v e n t , 
h o s t i n g  m a j o r  N O C s ,  I O C s ,  i n t e g r a t e d  e n e r g y  c o m p a n i e s , 
g l o b a l  u t i l i t i e s ,  E P C  c o n t r a c t o r s ,  s h i p b u i l d e r s ,  p i p e l i n e 
c o m p a n i e s ,  m a n u f a c t u r e r s ,  t e c h n o l o g y  p r o v i d e r s  a n d  s e r v i c e 
c o m p a n i e s  a l l  o f  w h o m  p l a y  a n  a c t i v e  r o l e  i n  t h e  g l o b a l 
e n e r g y  v a l u e  c h a i n .

For details, contact:
A i d e e n  M a n n i o n q u i n n 
O p e r a t i o n s  E n q u i r i e s 
Te l :  + 4 4  ( 0 )  2 0 3  6 1 5  5 9 0 1 
E m a i l :  o p e r a t i o n s @ g a s t e c h e v e n t . c o m 

ADIPEC 2019

Date: 1 1 - 1 4  N o v e m b e r  2 0 1 9
Venue: A b u  D h a b i  I n t e r n a t i o n a l  Pe t ro l e u m 
E x h i b i t i o n  &  Co n f e re n c e ,  A b u  D h a b i

Event: A D I P E C  2 0 1 9 ,  t h e  l a rg e s t  O i l  &  G a s  i n  M i d d l e  E a s t ,  w i l l 
b r i n g  t o g e t h e r  t h e  g l o b a l  l e a d e r s  o f  E n e rg y,  Po w e r,  O i l  a n d 
G a s ,  Pe t ro l e u m ,  D r i l l i n g,  O f f s h o re  a n d  N a t u r a l  G a s ,  a n d  M a r i n e 
i n d u s t r i e s  i n  a  s i n g l e  p l a t f o r m  t o  d i s c u s s  a n d  d e l i b e r a t e  t h e 
c u r re n t  i s s u e s  a n d  t re n d s  i n  e n t i re  h y d rc a ro b  i n d u s t r y  a n d  t h e 
f u t u re  o p p o r t u n i t i e s  l a y i n g  i n  t h e  i n d u s t r y.  S i n c e  i t s  i n c e p t i o n 
i n  1 9 8 4 ,  A D I P E C  h a s  p ro v i d e d  a n  u n r i v a l l e d  p l a t f o r m  f o r 
i n d u s t r y  e x p e r t s  t o  c o m e  t o g e t h e r  a n d  s h a re  k n o w l e d g e  a n d 
m e e t  w i t h  p e e r s .

Th e  m u l t i - d i s c i p l i n a r y  c o n f e re n c e  i s  i n t e n d e d  f o r  i n t e r n a t i o n a l 
a n d  re g i o n a l  o i l  a n d  g a s  p ro f e s s i o n a l s ,  w h o  a re  i n v o l v e d  i n 
b o t h  t h e  t e c h n i c a l  a n d  n o n - t e c h n i c a l  f u n c t i o n s  w i t h i n  t h e 
i n d u s t r y.

For details, contact:
D M G  Ev e n t s
5 t h F l o o r,  Th e  Pa l l a d i u m , 
C l u s t e r  C ,  J u m e i r a h  L a ke s  To w e r s ,
P. O.  B ox  3 3 8 1 7 
D u b a i  U n i t e d  A r a b  E m i r a t e s  
Te l :  + 9 7 1  4  4 3 8  0 3 5 5 
E m a i l :  i n f o @ d m g e v e n t s . c o m

Oil & Gas World Expo 2020
Date: 4-6 March 2020
Venue: Bombay Exhibition Centre, Goregaon (East), Mumbai, India

Event: The 9th edition of Oil & Gas World Expo is scheduled from March 
4-6, 2020 in Bombay Exhibition Centre, Goregaon (East), Mumbai, 
India. The Global Hydrocarbon show is aiming to connect, discuss and 
comprehend the views of leaders, policy makers, regulatory authorities, 
and service providers of the Indian and Global hydrocarbon industry. The 
3-days Exhibition and dedicated conference will provide a platform to 
showcase innovative technologies and services, encompassing current 
and future trends in the entire value chain of hydrocarbon industry 
ranging from upstream to midstream and downstream. 

Oil & Gas World Expo 2020 along with GASTech + Refining & 
Petrochemicals World Expo 2020 will provide a holistic platform to 
showcase latest trends in technologies, equipment & services to the right 
buyers from E&P, Natural Gas, LNG, CNG, CGD, Refining & Petrochemicals 
along with hydrocarbon infrastructure & services providing sectors.

For details contact:                                          
Jasubhai Media Pvt Ltd
3rd Floor, Taj Building, 210, Dr D N Road, Fort
Mumbai – 400001, Maharashtra, India
Tel: +91-22-40373636
Fax: +91-22-40373535
Email: conference@jasubhai.com
http://chemtech-online.com/oil-gas-world-expo-2020/about-event
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Fluid Dynamics of Oil and Gas Reservoirs 
Authors: M Z Rachinsky and V Y Kerimov
Price: USD 63
No of Pages:  640 pages
Publisher: Wiley-Scrivener
About the Book: Whether as a textbook for the petroleum engineering student or a reference for the veteran engineer 
working in the field, this new volume is a valuable asset in the engineer’s librar y for new, tested methods of more efficient 
oil and gas exploration and production and better estimating methods.  In this book, the authors combine a rigorous, yet 
easy to understand, approach to petrophysics and how it is applied to petroleum and environmental engineering to solve 
multiple problems that the engineer or geologist faces ever y day.  Useful in the prediction of ever ything from crude oil 
composition, pore size distribution in reser voir rocks, groundwater contamination, and other types of forecasting, this 
approach provides engineers and students alike with a convenient guide to many real-world applications. 

Fluid dynamics is  an ex tremely impor tant par t  of  the ex traction process,  and petroleum geologists and engineers 
must have a working knowledge of f luid dynamics of  oi l  and gas reser voirs in order to f ind them and devise the best 
plan for ex traction, before dri l l ing can begin.  This book offers the engineer and geologist  a fundamental  guide for 
accomplishing these goals,  providing much-needed calculations and formulas on f luid f low, rock proper ties,  and many 
other topics that are encountered ever y day.

The approach taken in Fluid Dynamics of Oil and Gas Reservoirs is unique and has not been addressed until now in a book format. 
Readers now have the ability to review some of the most well-known fields in the world, from  the USA to Russia and Asia.  

Useful  for the veteran engineer or scientist  and the student al ike,  this book is  a must-have for any geologist,  engineer, 
or  student working in the f ield of  upstream petroleum engineering.

A Digital Journey: The Transformation of the Oil and Gas Industry
Authors: Dr Steve Cooper and Jim Crompton 
Price: USD 75
No of Pages: 351 (Paperback) 
Publisher: Independently published
About the Book: The book i l lustrates the author’s proactive approach towards developing a digital  strategy from 
the bottom up, avoiding pitfal ls  from the tempting shor t cuts,  to deliver data the business needs to gain a sustainable 
competit ive advantage. Best practices are identif ied from an organization, process,  and technology perspective, 
providing insight into how companies should prepare for and begin the digital  journey. It  is  apparent to ever yone 
within the Industr y that signif icant changes are under way. These changes are being driven by the need to operate more 
eff ic iently and with fewer people.  Pic ture a general  f low of getting more for less,  but on steroids!  A catalyst for this 
change has been the application of digital  technology, wherein l ies a new focus on data science and analytics.  This is 
star t ing to result  in real  and signif icant improvements to overall  business per formance for some operators.  While big 
data and analytics get most of  the attention, it  is  only one aspect of  a broader movement that is  popularly referred to 
as the Digital  Transformation and which we have categorized as the Digital  Oil f ield 2.0;  the nex t phase of  the Digital 
Transformation.

 One crit ical  aspect of  the Digital  Transformation that typically gets overlooked is  the need for effective data 
management across the full  Well  l i fecycle.  The result  of  this lack of  focus on the fundamentals is  that many big data 
and analytics projects fai l  to deliver ful ly on the promised benefits  with the occasional spectacular fai lure.  In this book, 
the authors investigate and analyze the industr y and technology trends that are driving the nex t phase of  the Digital 
Transformation. They break this down into the component par ts and present a framework for building an effective 
master data management platform and organization – it  is  not just about the technology. Combining this framework 
with best practices gathered over decades in the business,  the authors present an approach to building out a Digital 
Strategy to help companies that are struggling to define their  own journey towards a Digital  Transformation.
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