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Worldwide Ethylene Capacity

 Current ethylene capacity 150 MMTA

 Average growing ethylene capacity: 3.5%
(recorded over the years)

 Capacity is increased by

 New grassroots plants

 Plant expansions

 2000’s most new plants were built in Middle East

 Recent shift to USA due to shale gas

 Future capacity more spread around the world
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Dual capabilities as Licensor and EPC
Contractor

 License

 Front End Engineering Design

 Proprietary Equipment

 Engineering, Procurement & Construction

 Commissioning Operations

 Start-up & Training

 Technology Support Services
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Background
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Stone & WebsterTechnip

 70 years of presence in the
Ethylene business, acquired in
2012

Experience

Offer

Achievements

 Technology provider
 Mainly oriented towards

Licensing activities for 3rd
parties

 Strong Technology image

 Licensed more than 100
grassroots ethylene plants

 40 years alliance with former
KTI, before the successful
acquisition in 1999

 EPC contractor using own
technology

 Licensing activities with
Design & Build approach

 Robust EPC name

 Complete more than 20
grassroot EPC LSTK projects



Previous Ethylene Grassroots Projects since
2008

Technip

S&W

EP/EP(C)

FEED

PetroRabigh KSA
Rabigh FEED
1250 kta Ethane
SU 2009

Dow Aramco KSA
Sadara FEED
1500 kta
Ethane/LPG/Naphtha

OL2K Kuwait
Shuaiba EPC
850 kta Ethane
SU 2008

RLOC Qatar
Ras Laffan EPC
1300 kta Ethane
SU 2010Yansab Sabic KSA

Yanbu EPC
1380 kta Ethane/Propane
SU 2009

Sabic KSA
Sharq EPC
1300ktaEthane/Propane
SU 2009

Petrochina China
Sichan FEED
800 kta Naphtha SU 2013

Petrochina China
Fushun FEED
800 kta Naphtha SU 2013

Reliance India
Jamnagar EP
1400 kta ROG
Ethane/Propane

Gail India
Auriya FEED
450 kta Ethane

Braskem/Idesa Mexico
EtilenoXXI EPC
1050 kta Ethane

Dow USA Texas
LHC9 FEED
1500 kta Ethane

CPChem USA Texas
Cedar Bayou FEED
1500 kta Ethane

Sasol USA Lousiana
Lake Charles FEED
1500 kta Ethane

Technology provided to nearly 50% of worldwide grassroot projects



Combined Supply of >360 Cracking Furnaces in 12
years
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Installed in both grassroots or for upgrade &
modernization projects

Technip

Liquid Furnaces
GK6®

> 90 furnaces

Technip

Gas Furnaces
SMKTM

> 100 furnaces

Stone & Webster

Liquid Furnaces
USC-U® & SU®

> 110 furnaces

Stone & Webster

Gas Furnaces
USC-M®

> 60 furnaces



Technip Stone & Webster Process
Technology

 Shared values with our clients:

 HSE

 Quality

 Innovation & Technology

 Ambitions:

 Offer the best technology offer

 Grow with licensing supported by EPC capabilities

 Jointly answering market demand
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Los Angeles

The HagueLondon

Ethylene Design Capabilities

Supporting Centers: Mumbai, New Delhi, Bogota

Houston

Paris

Rome

Rio de Janeiro

Kuala Lumpur

Abu Dhabi

Main Technip’s offices

Dedicated sales offices

Mumbai

Beijing



Technip has a Large Team of Ethylene
Design Experts in Europe and in the USA

A balanced organization
composed of:

 1/3 Ethylene Experts

 1/3 Senior and
Principle Engineers

 1/3 Process Engineers
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Unmatched level of technology capabilities
~ 200 process experts

Cracking
furnaces
experts in
USA

Cracking furnaces
experts in Europe

Recovery sections
experts in USA

Recovery
sections
experts in
Europe



Technologies
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SPYRO® Proprietary Software for Ethylene

 Proprietary software developed more than
30 years ago by Technip

 Plants & furnaces yields optimization

 Furnace maintenance & planning

 Feedstock scheduling

 Commercialization of SPYRO® by
Zoetermeer (NL) and Claremont (US): with
dedicated team is working full time,
dedicated seminars and training for
customers

 > 220 active licences

 SPYRO® is the standard tool for designing
furnaces within Technip whatever the
technology.
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SPYRO® is the Ethylene Furnace simulation standard



Combined Ethylene Experience Since 2000
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Stone & Webster

 New plants using
S&W technology
produce 8.15 MTA

Hydrogenation unit:
 Front End 8x units

Technip

 New plants using
Technip technology
produce 11.85 MTA

 Hydrogenation unit:
 Back End 6x units

 Front End 4x units

Technip Stone & Webster
Process Technology

 Nearly 50% of the
installed capacity with
20 MTA of Ethylene

 Offering both
technologies with 18
plants awarded

+ =



Gas Furnaces Comparison
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SMKTM design

 Simple 4-pass coil

 Diameter 3-1/2” to 4”

 Robust coil & Ease of Maintenance

 Residence time 0.4 – 0.5 s

 In line arrangement

 Low heat flux design

 Conversion

 Ethane from 60% up to 75%

 Propane 70% up to 96%

 Typical run length: 60 days

 Flexibility in Ethane, Propane and
Butane

 Capacity over 220kta in single
radiant box

USC-M® Coil

 Simple 6-pass coil

 Diameter 3-3/8” to 4-1/2”

 Robust coil & Ease of Maintenance

 Residence time 0.4-0.5 s

 In line arrangement

 Low heat flux design

 Conversion

 Ethane from 60% up to 75%

 Propane 70% up to 96%

 Typical run length: 60 days

 Flexibility in Ethane, Propane and
Butane

 Capacity over 220kta in twin
radiant boxes



MP Deethanizer
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Chillers

Feed

Furnaces

Compressor

Quench

Tower

TLEs
Caustic

Tower

Dryer

MP Demethanizer

MP C2 Splitter

Close HP with C3R

Tail gas

Ethylene

C3+ cut

Cold box
Expander1-4

Recycle Ethane

Technip’s Process Flow Schemes Gas Cracker
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Front End Demethanizer and Back End Hydrogenation

 No need of C2R at -95°C level
 5 stages CGC
 Adiabatic C2 hydrogenation reactor

Acetylene Reactor



Technip Process Flow Schemes Gas Cracker
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 No need of C3R at -40°C level, No need of C2R at -95°C level
 4 stages CGC
 Adiabatic C2 hydrogenation reactor

1-3 4 Cold Box
Expander

Compressor

Dryer

MP Deethanizer

LP C2 Splitter
OHP with C2R

Tail gas

Ethylene

C3+

Recycle Ethane LP Demethanizer

Acetylene
Reactor

Quench
Tower

Caustic
Tower

Chillers

Furnaces

TLEs

Front End Deethanizer and Front End Hydrogenation



Technip’s Front End vs Back End Ethane
Crackers
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Similar Performances

Machines Characteristics Back-end Hydrogenation Front-end Hydrogenation

Number of stages 5 4

Number of Casing 3 3

Driver single driver, condensing turbine
Single driver or dedicated driver

for the 4th stage, condensing turbine

Power for 1000 kta 42.1MW 40.9MW

Specific compression power 337 kWh/h/t/C2H4 327 kWh/h/t/C2H4

% of total power 55% 54%

Number of stages 2 2

Number of Casing 1 1

Driver back pressure turbine back pressure turbine or condensing turbine

Power for 1000 kta 7.1MW 17.3MW

Specific compression power 57 kWh/h/t/C2H4 138 kWh/h/t/C2H4

% of total power 9% 23%

Number of stages 4 3

Number of Casing 1 1

Driver single driver, condensing turbine single driver, condensing turbine

Power for 1000 kta 27.1MW 17.9MW

Specific compression power 217kWh/h/t/C2H4 143 kWh/h/t/C2H4

% of total power 36% 24%

Total Power 76.3 MW 76.1 MW

Specific compression power 610 kWh/h/t/C2H4 609 kWh/h/t/C2H4

CGC

C2R

C3R

Total



S&W Process Flow Schemes Gas Cracker
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 5 stages CGC
 Adiabatic C2 hydrogenation reactor
 Dual deethanizers

Front End Deethanizer And Front End Hydrogenation

HP Demethanizer

5

Chillers
Feed

Furnaces

Compressor

Quench

Tower

TLEs

Caustic Tower

Dryer
Tail gas methane rich

Ethylene

C3+ cut

Cold box
Expander

1-4

Recycle Ethane

LP Deethanizer

HP Deethanizer

Chillers

Acetylene
Reactor

Tail gas hydrogen rich

LP C2 Splitter
OHP with C2R



Liquid Furnaces Comparison
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 High selectivity 2-pass coil

 Diameter 45 mm to 60 mm

 Robust coil & Ease of Maintenance

 Residence time, U coil 0.2 sec & SU coil
0.25

 Single arrangement

 Typical run length: 45 days to 75 days

 Based on linear TLE

 Flexibility in feed range

 References from Propane up to very heavy
feedstock (HCR, HTC,..)

 Large range of severity

 Severities normally in range of 0.4 to 0.65
depending on feed quality

 Capacity up to over 200 kta in twin radiant
box

USC-U® & SU®Coil

 High selectivity 2-pass coil

 Diameter 45mm to 60mm

 Robust coil & Ease of Maintenance

 Residence time 0.20 sec & 0.25 sec

 Multiple lanes arrangement

 Typical run length: 45 days to 75 days

 Suitable for conventional and linear
TLE

 Flexibility in feed range

 References from Propane up to very
heavy feedstock (HVGO)

 Large range of severity

 Severities normally in range of 0.4 to
0.65 depending on feed quality

 Capacity over 200kta in single radiant
box

GK6® Coil

USC-UGK6



Technip’s Scheme Back-end Hydrogenation
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Propylene

Debutanizer

To Furnaces

Cracked Gas
Compressor

Ethane
LPG
C4’s
Naphtha

Cold Box
Expander

Secondary
Demethanizer

Primary
Demethanizer

Ethane Recycle

Deethanizer

C2 Splitter C3 Splitter

Propane Recycle

Ethylene

1-3

Furnaces

Water
Quench
Tower

TLE’s

Caustic
Tower

Reactors

Chilling Train
Depropanizer

Oil Quench
Tower

Deethanizer
Stripper

C4s

Pygas

Compressor

Dryer

Tail gas

Fluegas

H2 ProductPSA
Package Tailgas

Cooling

Reactor

Dryer

4-5



Technip’s Scheme Front-end Hydrogenation
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Propylene

Debutanizer

To Furnaces

Cracked Gas
Compressor

Ethane
LPG
C4’s
Naphtha

Cold Box
Expander

Secondary
Demeth

Primar
y
Demet
h

Ethane Recycle

Deethanizer

C2 Splitter

C3 Splitters

Propane Recycle

Ethylene

1-3

Furnaces

Water
Quench
Tower

TLE’s

Caustic
Tower

Reactors

Chilling Train

LP
Depropanizer

Oil
Quench
Tower

HP
Depropanizer

C4s

Pygas

Compressor
Dryer

Tail gas

Fluegas

H2 ProductPSA
Package Tailgas
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S&W Scheme Front-end Hydrogenation
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Propylene

To Furnaces

Cracked Gas
Compressor

Liqui
d
Feed

HRS
Syste
m

Demethanizer

Demethanizer
Prefractionato
r

Ethane Recycle

Deethanizer

C2
Splitter

C3 Splitter

Propane Recycle

Ethylene

1-4

Furnace
s

Quenc
h
Water
Tower

SLE’s

Caustic
Tower

Front-
End
Reactors

Chilling Train

LP
Depropanizer

Quenc
h Oil
Tower

HP
Depropanize

r
Debutanizer

C4s

Pygas

CompressorDryers

Tail gas
H2 ProductPSA

Package Tailgas
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C3 Hydrogenation



Additional Features Available for all Technologies

 Stone & Webster
 Ripple Trays

 Quench water treatment

 Catalytic Process (DCC integrated with cracker)

 U coil/SLE combination: Exclusive design and patents with BORSIG

 Technip
 Swirl Flow Tube (SFT)

 Multiple lanes for coils arrangement

 Wieland tubes
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Wider Offer Combining Best Features



Technologies Summary

 Cracking furnaces: similar concepts but some
specific key features

 Similar sequence and adiabatic hydrogenation for
the 2 front end schemes with some key features

 Technip maintains, improves and offers both
technologies
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A Wider Ethylene
Offering
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Future Ethylene Projects

North America:
2nd wave of projects

on shale gas
+ plants expansion

Middle East
Many projects

• Qatar
• KSA
• Oman
• Abu Dhabi
+ plants expansion

China
Projects

South East Asia
Few projects

Russia
Few projects

+ plants expansion

India
Plants

modernization

Europe
Conversion of

crackers

South
America

Brazil



We Maintain and Improve Both Technologies

 Licensing and/or EPC for both technologies

 Bidding strategy based on customer preference and
needs

 The practice of licensing to other 3rd party EPC
Contractors is continuing and is applied to the 2
technologies

 Unmatched level of technology capabilities

 Joint R&D
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Clients are benefiting from optimized solutions &
larger offer



We Maintain and Improve Both Technologies

 Harmonization of Licensing policies
 Align agreements with sub-Licensors and Suppliers
 Utilize common software and harmonizing tools
 SPYRO®

 Share lessons learned
 Cracking furnaces
 Recovery section

 Inter-exchange between Ethylene centers
 Tendering
 Execution
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Clients are benefiting from optimized solutions



Satisfying Clients’ Needs

Bidding strategy defined case by case

 Define the role:

 EPC scope

 Licensor scope for 3rd party EPC Contractors

 Define the technology:

 Technip or S&W technology or combination of the two

 Cracking furnaces from X and recovery section from Y

30

A Wider Ethylene Offering with both technologies



The material appearing in this presentation is for general information purposes only. Technip S.A. and its affiliated
companies ("Technip") assume no responsibility for any errors or omissions in these materials. TECHNIP MAKES NO, AND
EXPRESSLY DISCLAIMS ANY, REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED, REGARDING THE
MATERIALS CONTAINED IN THE PRESENTATION, INCLUDING ANY IMPLIED WARRANTIES OF MERCHANTABILITY
OR FITNESS FOR A PARTICULAR PURPOSE. Under no circumstances shall Technip, the other sponsors, presenters and
any of their respective partners, officers, directors, employees, agents or representatives be liable for any damages, whether
direct, indirect, special or consequential, arising from or in connection with the use of materials and information contained in
the presentation. The materials contained in this presentation may not be reproduced, republished, distributed, or otherwise
exploited in any manner without the express prior written permission of Technip. 31

Thank You!

Jean-Paul Laugier
Vice President, Ethylene
Product Line
Technip


