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High Pressure Expansion Joints for Oil Terminal 
in the Middle East

An Oil Terminal, also known as a tank 
farm or oil depot, is an industrial facility 
for the storage of oil, petroleum and pet-
rochemical products, and from which 
these products are transported to end 
users or other storage facilities

The tank and the adjacent piping are 
considered to move and therefore Ex-
pansion Joints should be installed at 
storage tank to pipelines connections to 
absorb tank settlement, misalignments 
and movements due to thermal expan-
sion and contraction.

In most cases universal expansion joints 
are used for these applications as they 
are the ideal solution to accommodate 
deviations in the piping system and pos-
sible movements or settlement of the 
tank.

Highlights of this project:

Universal Tied Expansion Joints

Reinforced bellows

•	 Sizes: From 750 mm to 900 mm

•	 Design Pressure: 18 bar

•	 Test Pressure: 27 bar

•	 Medium: Crude Oil

Single Tied Expansion Joints

•	 Reinforced bellows

•	 Sizes: From 400 mm to 600 mm

•	 Design Pressure: 18 bar

•	 Test Pressure: 27 bar

•	 Medium: Crude Oil

MACOGA has extensive experience in the 
manufacture of high-tech Expansion for tanks 
farms and the relative pipework providing 
customer support which extends from the 
planning stage to the installation of the Ex-
pansion Joints.

http://www.macoga.com
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Suppliers of one of the largest Propane Dehydrogenation 
Plants (PDH) in the world

MACOGA has been awarded a contract 
for the design, manufacturing, testing 
and shipping a large number of high-tech 
expansion joints for a new world-scale 
Propane Dehydrogenation Plant in Eu-
rope.

The client, a world leader manufacturer 
of polyolefins, base chemicals and ferti-
lizers, has selected MACOGA as the 
most experienced and qualified manu-
facturer.

Propane dehydrogenation (PDH) is used to 
produce polymer-grade propylene from pro-
pane independent of a steam cracker or fluid 
catalytic cracking unit. The propylene-rich re-
actor effluent is compressed, dried and sent 
to a cryogenic separator where hydrogen is 
recovered.

PDH is an essential process phase in the pro-
duction of propylene from propane. Pro-
pylene is the raw material used to produce 
polypropylene (PP), which in turn is one of the 
most widely used plastics. Polypropylene 
plastic is one of the most desired products in 
many industrial applications and is used in 
such everyday products as packaging mate-
rials and outdoor clothing.

http://www.macoga.com
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High Pressure Rubber Expansion Joints for ADNOC 
Desalination Plant - Waste Heat Recovery in Abu Dhabi

MACOGA has been awarded a contract 
for the supply of High Pressure Rubber 
Expansion Joints for a desalination plant 
in Abu Dhabi. The final destination is the 
Ruwais Refinery owned by Abu Dhabi 
National Oil Company (ADNOC).

The scope of supply includes design, en-
gineering, fabrication and delivery of a 
large number of Expansion Joints.

Design as per FSA Non-Metallic Expan-
sion Joints Div. & ASTM F1123-87(2010) 
Standard

MAC-FT Series

•	 Design Pressure: 15.3 barg (222 psi) 
/ FV

•	 Medium: Seawater / Brine / 
Desalinated water

•	 Material: EPDM and anti-abrasive 
rubber filled arch

•	 DN 1100 (44”)

•	 DN 700 (28”)

•	 DN 600 (24”)

•	 DN 500 (20”) 

This project will revolutionize power and 
water generation at ADNOC Ruwais Plant. By 
using heat generated at the site to propel two 
new steam-powered turbines, ADNOC will 
be able to produce an additional 62,400 cubic 
meters of distillate water per day and 230 
megawatts of power.

Upon completion in 2023, the innovation will 
increase the thermal efficiency of the site by 
nearly 30% and reduce dependence on the 
national grid. The General Utilities Plant 
provides electricity and water to the entire 
Ruwais industrial complex.

http://www.macoga.com
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Catalyst Standpipes and Internal Reactor Expansion Joints 
for Husky Superior Refining Co. in Wisconsin, USA

MACOGA secured a contract for the de-
sign, manufacturing and testing of high-
tech FCC Expansion Joints for the Husky 
Superior Refinery Rebuild project in 
Northwest Wisconsin, USA.

The Expansion Joints have been de-
signed as per UOP Fluid Catalytic 
Cracking Process Unit Standards and 
their main mechanical design parame-
ters and features are:

Design Codes

•	 EJMA latest edition

•	 ASME Code

•	 UOP Standards

Reactor Expansion Joint:

•	 Type Single unrestrained

•	 Double bellows in SB424 N08825,

•	 Connections in A387Gr11 Class 2

•	 Design pressure: 0.06 bar

•	 Design temperature for bellows and 
pipeline: 538°C MDMT: -29°C

•	 Refractory lining: ACTCHEM 85

Spent Catalyst Expansion Joint:

•	 Double bellows in SB443 N06625Gr.1, 2 ply 
testable system

•	 Pipes and cones in A387Gr11 Class 2

•	 22” Welding Neck Flanges in A182 Gr. F11 
or Gr. F12 according to ANSI B16.5 150 Lb.

•	 Pantographic system in SA516Gr.70 N

•	 Thermocouples K type.

•	 Refractory lining: ACTCHEM 85

•	 Design pressure: 4,6 bar

•	 Design temperature for bellows and pipe 
line: 538°C; MDMT: -29°C

Regenerator Catalyst Expansion Joint:

•	 Double bellows in SB443 N06625Gr.1, 2 ply 
testable system

•	 Pipes and cones in SA516Gr.70 N Class 2

•	 30” Welding Neck Flanges in A105 accord-
ing to ANSI B16.47 Serie B 150 Lb.

•	 Pantographic system in SA516Gr.70 N

•	 Thermocouples K type.

•	 Design pressure: 4,05 bar

•	 Design temperature for bellows and pipe-
line: 538°C; MDMT: -29°C

•	 Abrasion lining Material type: ACTCHEM 85

•	 Refractory Material: RESCO RS-17EC

The modernized refinery will feature best 
available control technology, which incorpo-
rates advances in technology and efficiencies 
from across the refining industry. It will be 
more energy efficient, in full compliance with 
federal, state and local regulations.

The refinery is expected to run in a contin-
uous mode averaging 45,000 barrels per day 
(bbls/day), which includes a 5,000 bbls/day 
average increase in heavy oil processing to 
25,000 bbls/day.

It will produce a full slate of products, in-
cluding asphalt, gasoline and diesel, en-
hancing Husky’s ability to service the U.S. 
Midwest market.

Once the refinery is fully ramped up, Husky’s 
overall downstream throughput capacity is 
expected to be approximately 400,000 bbls/
day.

Husky (TSX:HSE) is an integrated energy 
company headquartered in Calgary, Alberta. It 
has approximately 5,200 employees and has 
average daily production of about 320,000 
barrels of oil equivalent per day.

http://www.macoga.com
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Severe service Expansion Joints for high 
temperature + high pressure applica-
tions require technical expertise and 
special design considerations.

When designing expansion joints that 
require a combination of high pressure 
and high temperature in a severe ser-
vice environment, determining the right 
solution can often be a challenge for 
manufacturers of industrial equipment. 
After a thorough review of the specifica-
tions presented by the customer, the 
experienced manufacturer technically 
confirms, through calculation and best 
practice, that the best solution, for the 
application, is being presented.

MACOGA offers a wealth of experience 
in providing high-performance Expan-
sion Joints for extreme operating condi-
tions.

On this occasion, we have successfully 
designed, manufactured and tested a 
number of Expansion Joints for extreme 
working conditions, combining high 
temperature and high pressure:

High Pressure + High Temperature Expansion Joints 
for US customer

Hydraulically formed multiply bellows made 
of Alloy 800H material:

•	 Reinforcement rings incorporated in the 
bellows

•	 Floating support system SS 304H

•	 SS 304H Hardware

Gimbal MWC and Hinged MWP DN-200 (8”):

•	 Design Pressure +84,8 BARg (1.230 PSIg)

•	 Test Pressure +208,8 BARg (3029 PSIg)

•	 Temperature +676,6 °C (+1.250 °F)

Gimbal MWC and Hinged MWP DN-400 
(16”):

•	 Design Pressure +20,68 BARg (+300 PSIg)

•	 Test Pressure +50,9 BARg (739 PSIg)

•	 Temperature +676,6 °C (+1.250 °F)

MACOGA is a member of EJMA, and a man-
ufacturer of Highly Engineered Expansion 
Joints, that offer reliability and durability to 
handle high pressure and high-temperature 
requirements.

http://www.macoga.com
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We have successfully designed, manu-
factured and tested several high-tech 
expansion joints for Geothermal Project 
in the US.

Geothermal power generation har-
nesses the thermal energy from the 
Earth’s magma to create steam that 
drives the turbine and generator to gen-
erate power.

We have a large experience helping cus-
tomers to select the right Expansion 
Joints for every specific service and we 
specialize in the design and manufacture 
of high-performance Expansion Joints 
for geothermal power plants.

Main mechanical design and constructive pa-
rameters and features are:

1 Unit Pressure Balanced Expansion Joint, 
MPB-E Series, DN 1800 (72”) and 7500 mm 
long.

•	 Bellows in Inconel 625 - SB443 N06625

•	 Design Pressure: 9,6 barg (140 psi)

•	 Test Pressure: 14,4 barg (208 psi)

•	 Design Temperature: +82 / -29 °C

•	 Medium: Butan

2 Units Universal Tied EXPANSION JOINT, 
MFL Series, DN 400 (16”)

•	 Two multiply bellows in A/SA240 TP321 
(1.4541/1.4878)

•	 Design Pressure: 39 barg / FV

•	 Test Pressure: 58,5 barg (848 psi)

•	 Design Temperature: +200

•	 Medium: Pentane

2 Units Universal Tied EXPANSION JOINT, 
MFL Series, DN 500 (20”)

•	 Two multiply bellows in A/SA240 TP321 
(1.4541/1.4878)

•	 Design Pressure: 30 barg / FV

•	 Design Temperature: +200

•	 Medium: Pentane

High-performance Expansion Joints for Geothermal Complex 
in California, USA

http://www.macoga.com
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Expansion Joints design challenges en-
gineers when it comes to high tempera-
tures. The specific environment requires 
special designs and high-quality heat re-
sistant materials. MACOGA is the spe-
cialist in this field and has developed a 
wide range of Expansion Joints that are 
being successfully used in the most de-
manding processes.

On this occasion, we have successfully 
designed, manufactured and tested a 
large number of Expansion Joints for 
very high temperature for a gold pro-
cessing facility in the Middle East.

Highlights of this project:

Rectangular Expansion Joints

•	 Universal Un-tied MRUD Series

•	 Designed for +1000 °C (1832 °F)

•	 Built in 253MA (1.4835) UNS S30815

•	 Packed bellows system and internal 
insulation

•	 Refractory Lining Firelite 2300 VLI

Round Expansion Joints

•	 Universal Un-tied MFD Series

•	 Designed for +900 °C (1652 °F)

•	 Built in 253MA (1.4835) UNS S30815

•	 Packed bellows system and internal 
insulation

We provide a complete range of Expansion 
Joints for any high temperature application 
and all our Expansion Joints combine the 
latest technologies with decades of industry 
expertise.

High temperature (+1000 °C) Expansion Joints for gold 
processing facility

http://www.macoga.com
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When critical equipment fails, no matter 
whether it’s day or night, on a weekend or 
during the week, it must be fixed.

Fluid Catalytic Cracking (FCC) is an essen-
tial process at today’s refineries and the 
Expansion Joints installed in the FCC are 
key elements for its operation. In the 
event of a Expansion Joint breakdown or 
failure, the refinery cannot afford to wait 
to fix the problem.

This time we manufactured two Regener-
ated Cat Standpipe Clamshell bellows in a 
record time. On the 9th of April at 14:00 
hours the customer requested us to start 
manufacturing the DN1150 mm clam-
shells in Alloy 625 and the next day, the 
10th of April the parts were on their way 
to the refinery in the UK.

Despite the difficulties of travelling in a 
pandemic scenario, our on-site team con-
sisting of two engineers and 4 technicians 
travelled to the refinery to proceed with 
the installation of the parts.

Our team worked 2 x 12 hour shifts so 
that the installation was successfully 
completed in a record time.

The best On-Site Service: FCC Clamshell and Emergency 
Repair at a UK Refinery

http://www.macoga.com
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We design and manufacture Expansion 
Joints for extreme challenging condi-
tions.

When you combine high temperature, 
high pressure, aggressive medium, 
large movements to be absorbed, pres-
sure thrust control, etc. the design and 
manufacturing become an engineering 
challenge.

On this occasion, our engineers have 
made a brilliant design and our factory 
has successfully completed the produc-
tion of a very complex and special unit.

This unit combines all the factors that 
make it a very special and unique Expan-
sion Joint.

MEP Series Externally Pressurized + In-
Line Pressure Balanced

Designed such that fluid pressure acts 
on the outside of the bellows. This 
model is mainly used in cases of high 
pressure and large amounts of axial 
compression and extension.

High performance Externally Pressurized + In-line Pressure 
Balanced Expansion Joint for Oil Refinery in North Africa

A pressure balanced expansion joint accom-
modates axial and lateral movements and 
counteracts the bellows pressure thrust. An 
additional bellows is incorporated into the 
unit and is subject to the line pressure to gen-
erate a force equal and opposite to that on 
the main bellows.

Main design and operating parameters and 
constructive features:

•	 High Pressure: tested at 48.4 barg (700 psi)

•	 High Temperature: +558 °C (1036 °F)

•	 Medium: Catalyst

Materials:

•	 Multiply Bellows in SB443 N06625 (Inconel 
625)

•	 Flange SA182 F347H

•	 Pipes SA312 304H

This unit has been ordered with Premium 
Service and it has been designed, manufac-
tured and shipped to the client in only 5 days.

For more than 45 years MACOGA has pro-
duced standard and custom Expansion Joints 
specifically designed for extreme and critical 
applications.

http://www.macoga.com
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We have been awarded a large contract 
for the engineering, design, manufac-
turing, testing and shipping of a large 
number of huge size Expansion Joints 
for a Gas Fired Combined Cycle Plant in 
the Middle East.

The facility is the largest new power 
plant by output to be added to the na-
tional grid since 2012. The plant will be 
able to generate the equivalent power 
needed to supply more than 6 million 
households.

With this new project, MACOGA is posi-
tioned as the largest supplier of Expan-
sion Joints for the Energy Market in the 
Middle East.

MACOGA awarded a large contract for a Gas Fired 
Combined Cycle Plant in the Middle East

The type and number of Expansion Joints 
supplied are: 

•	 2 units Turbine to Condenser Dog Bone 
Expansion Joints 7560 x 5310 mm size

•	 4 units Single Untied MWA Series DN 7400 
(24 feet) diameter

•	 12 units Universal Tied MWL Series 3300 
mm (118 inch) diameter

•	 12 units Hinged MWP Series 3300 mm (118 
inch) diameter

This contract award demonstrates once 
again, that MACOGA possesses the lead-
ing-edge technology and production capacity 
required to provide our customers with very 
large size high-tech Expansion Joints to the 
world power generation market.

http://www.macoga.com
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GLOBAL PRESENCE
World-Class Commitment

Our expansion joints are pres-
ent in more than 90  countries 
across all continents perform-
ing demanding tasks. MACOGA 
is always ready to provide 
support exceeding customer 
expectations.

We are conveniently located in 
NW Spain near two internation-
al airports (SCQ and LCG) and 
two deepwater oceanic sea ports 
(Vigo and La Coruna).

Enquiries:
macoga@macoga.com

Logistics:
logistics@macoga.com

Premium service:
premium@macoga.com

Quality department:
quality@macoga.com

Work with us:
rrhh@macoga.com

MACOGA, SA
Leira s/n
15680 Ordes (A Coruña)
SPAIN

macoga@macoga.com
Tel: +34 981 68 00 00
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