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Withstood a direct hit by Hurricane 
Katrina, a 400-year return event, 
and emerged unscathed.

Winner of the Carbon Trust’s Offshore 
Wind Accelerator (OWA) foundation 
competition.

Proven to significantly reduce CAPEX 
costs in serial production.

See the IBGS come to life in vivid 3D. 
Available in the app store.
keystoneengr.com/3D

ENGINEERING inVISION
by Keystone

IBGS
THE RECOGNIZED LEADER



The IBGS was the first structure ever 
installed in UK Round 3 Waters, 
supporting the Hornsea meteorological 
mast tower in 2011.

The US Department of Energy (DoE) 
has funded multiple projects using IBGS 
foundations for innovation demonstrations. 

Hornsea Met Mast Foundation



EXPERIENCE
Keystone’s experience in fabrication, construction, and instal-
lation of offshore structures provides a key advantage in the 
design stage of the IBGS structure by providing a focus on con-
structability, fabrication efficiency, and reduced installation time.  
From 3,000 to 32,000 tonnes, Keystone has experience with 
fabrication, loadout, and transportation of many of the deep-
water topsides, decks, quarters, compliant towers, jackets, and 
hulls currently installed in the Gulf of Mexico as well as other 
regions.

FABRICATION 
The IBGS has fewer nodes and components compared to a 
traditional jacket, making it easier to assemble. Fewer welds 
are required since there are fewer braces. The IBGS lends 
itself to serial production. Weight redistribution from jacket 
steel to less expensive pile and caisson steel greatly reduc-
es the fabrication cost. The IBGS footprint in vertical position 
takes up less space than a traditional jacket for storage at 
staging site. The IBGS is safer and easier to manufacture 
than traditional jackets since it is fabricated horizontally and the 
assembly is completed at relatively low heights above ground. 
The IBGS does not require castings or pile pins whereas many 
traditional jackets do.

TRANSPORTATION
The IBGS is more compact (shorter and smaller footprint) 
allowing for more structures to be transported per trip to site. 
The triangular footprint of the IBGS allows for a more efficient 
use of deck space than the square footprint of a traditional jack-
et. Independent installation contractors have shown that 
5 IBGS’ compared to only 3 traditional jackets can fit onto 
the same installation vessel, reducing transportation costs.

INSTALLATION
No offshore welding and no underwater work is needed, which
greatly reduces HSE, commercial, and schedule risks. It 
is possible to use less expensive vessels to install the vertical 
caissons and to perform grouting operations. The caisson, 
guide structure, and piles can be installed without reposi-
tioning the installation vessel. In the US market, the equip-
ment spread costs are less for an IBGS versus a monopile. 
The IBGS needs smaller hydraulic or vibratory hammers than 
those used for monopiles. Additionally, smaller installation 
vessels can be used since the IBGS maximum lift weight is 
less than monopiles. 

DECOMMISSIONING
Piles and caisson are all accessible from the surface and can 
be severed below the seafloor using traditional techniques. The 
entire IBGS with piles and caisson sections can be lifted and 
placed on a cargo vessel with the same lift equipment used 
to install the foundation. Based on current charter rates and 
scrap metal prices, the foundation decommissioning is cost 
neutral or negative. This reflects significant savings compared 
with monopiles and traditional jackets with pre-installed piles.
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LEADING THE WAY    

Keystone designed the jacket foundations for 
Deepwater Wind’s Block Island Wind Farm - 
the first ever in US waters.

MASSIVE EXPERIENCE    
Coelacanth loadout -
3rd largest jacket ever built.



COST
Fabrication costs are approximately 20% less expensive than 
traditional wind turbine generator (WTG) jackets, which has been 
independently verified by contractor estimates and confirmed by 
experience gained through the Hornsea Met Mast Foundation 
demonstration project. The IBGS becomes cost competitive with 
monopiles at an approximate water depth of 30m. This is true at 
even shallower depths for next generation large rotor diameter WTGs.

CERTIFICATION
The composite transition has been de-risked through pre-
verification by DNV for wind turbine loads and DNV has stated 
that the foundation can be certified for commercial wind farm 
applications. The independent Technical Delivery Consultant 
(TDC) employed by the Carbon Trust for the OWA program has 
reported to the OWA Steering Committee that the foundation is 
suitable for commercial applications. DNV has independently ver-
ified the composite steel tube grouted node design and pile splice 
design for the Hornsea met mast foundation, the first met mast to 
be installed in a UK Round 3 Area.

ENVIRONMENT
The pile driving hammer used for the IBGS is smaller than a 
hammer used to drive a monopile. This results in less pile driving 
noise and reduced effects on aquatic mammals in the area. In ad-
dition, the IBGS can also be installed with a vibratory hammer or by 
drilling techniques to virtually eliminate driving noise. The IBGS also 
lends itself to newer noise abatement technologies on the market.   

PROVEN CONCEPT
2 IBGS’ are currently utilized to support oil and gas platforms in
the Gulf of Mexico. The initial foundation withstood Hurricane 
Katrina, a 400-year return period metocean condition with no 
damage, proving the inherent robustness of the foundation. Push-
over analysis has shown that the structure has reserve strength 
ratio (RSR) slightly greater than a typical four-pile jacket.

Keystone IBGS in the direct path of 
Hurricane Katrina Gulf of Mexico, 

August 2005

Keystone IBGS 
or “Twisted Jacket”

during transport to the 
4GW Hornsea Zone

Robust. Durable.
IBGS is proven to withstand 
hurricane force conditions.



At Keystone, smart engineering design is our strength.
Innovative, patented designs and three decades of
offshore engineering experience combine with our

unwavering commitment to excellence 
to deliver world-class results.

Benjamin Foley
(+1) 504.220.1742 • bfoley@keystoneengr.com

For patent info, visit keystoneengr.com/patents

COMPREHENSIVE
SUPPORT

• Conceptual/Feasibility Studies

• Detailed Cost Estimates & 
  Economic Evaluations

• Project Management

• Discipline Engineering & Design

      - Civil/Structural

      - Mechanical

      - Process/Chemical

      - Electrical & Instrumentation

      - Controls & Automation

• Procurement Support

• Construction Management

• Inspection Services

• 3D Laser Scanning

• Safety Management Systems (SMS)

• Fabrication & Installation Engineering

• Commissioning/Start-up Support

• Surveillance/Maintenance Support

• Decommission Planning


