Walney Offshore Windfarm

FoundOcean helps DONG Energy reach a milestone
with the installation of the windfarm sulbstation

Subsea and offshore grouting
for the global energy construction industries




Milestone cemented for Walney with the
installation of the Offshore Substation P1

ABOUT THE WALNEY OFFSHORE WINDFARM

The Walney Offshore Windfarm is 15km from the
coastline of Walney Island in a north west to south-
easterly direction covering approximately 73km?2.
The Walney 1 Windfarm consists of 51 furbines each
with a capacity of 3.6MW, powering 160,000 UK
households. When Walney 2 comes online the total
will increase fo 320,000 UK households.

The windfarm turbine array consists of a number of
rows of wind turbines connected by one cable from
Walney 1 and one from Walney 2 which will carry
the power to shore. The substation has a typical four
leg jacket style foundation. The foundations for the
turbines are monopiles.

Key Project Facts

Operator DONG Energy
Contractor VSF

Region Irish Sea

Water depth -30m

Total cement 51.48 tonnes

Crew size 4

Equipment 12V Grout Mixer with built

in grout pump

1 x 40 fonne cement silo
1 x 35 fonne cement silo
Lab and Refrigerator
Umbilical Hose Winch
Hoses

10.04 MPa @ 24 hours
78.56 MPa @ 28 days
Curing temperature 8°c

Mobilisation port Rotterdam, Netherlands
Installation vessel Rambiz

Grout specification

FOUNDATION DESCRIPTION

The jacket is of steel construction with 4 legs. It is
secured to the sea bed by 4 main piles driven through
the sleeves. The piles are OD 1,829mm driven through
sleeves of ID 1,990mm. The connection between the
driven piles and the jacket was made by injecting
a cement grout info the annulus around each pile.
Thus, the structural integrity of the platform was
dependent on the correct placement and retention
of good quality grout in the annulus of each pile.

The lower end of each annulus was equipped with
twin grout seals to retain the grout. Each sleeve had
a primary and secondary grout line through which
grout could be pumped into the annulus.

A conventional grouting system has been designed
for the installation of the jacket. The pile sleeves are
equipped with primary and secondary grout lines
terminating at elevation +16.3m. The lower end of
each pile sleeve is equipped with an Oil States type
grout seal, the purpose of which is the retention of
the grout in the annulus whilst it is curing.

QUALITY CONTROL

During mixing, the grout density was monitored at
intervals using a pressurised slurry density balance.
Three samples were taken during the grouting of
each annulus: one after 10 bbl had been pumped,
one halfway through grouting, and one fowards
the end of grouting. For each sample the density
was recorded and three 75mm grout cubes were
manufactured. Each cube was marked to identify
the platform, leg number, fime and date of casting
and the specific gravity. The samples were cured
underwater at 8°c + 0.2°c.

THE MIXING SYSTEM

Cement was stored in bulk pressurised silos and
delivered to a surge tank above the mixer. Water
was delivered to the mixer from the barge fire



Walney Substation P1 topside and foundations

main pipe work and measured through a water
flow meter. Cement was metered into the mixer
unit from the surge tank by a variable speed rotary
valve. The vortex action generated in the mixer
tank immediately assimilates fresh materials as they
are drawn through the mixer housing and mixed
by a high shear mixing action. The grout was then
transferred to a 1,500 litre capacity holding tank
from where it was drawn off by a progressive cavity
grout pump and delivered via a flexible hose.

THE ENGINEER'S PERSPECTIVE

We arrived at Rotterdam and the first two delivery
trucks had only delivered 65 tonnes of cement
instead of 75. We requested another 10 tonnes to
be delivered and this arrived a few hours later. We
then loaded all the cement and equipment onto
Rambiz ready for mobilisation before heading to
Barrow where we would meet up with the vessel.

Onboard we set up all the hoses, silos and mixing
equipment. We checked these for any damage
that may have incurred during fransportation.
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.  Mixing the cement and seawater

Rambiz places the jacket

All equipment worked well but the polarity of
electricity had to be reversed before grouting
operations could commence. Space on the deck
was very limited but working closely with the project
engineers we came up with a workable solution.

All sleeves were grouted in accordance with our
Grouting Procedures. We had anticipated the
grouting to take a total of 12 hours but with the
infroduction of our newest 12V batch mixer, this took
a mere 8 hours. We started grouting at 06:13 and
had completed all grouting operations by 14:40.
We cleaned the grouting equipment and were on
standby while awaiting the 12 hour slump test to
confirm no additional top up of grout was needed.

Overall the project ran ahead of schedule with the
FoundOcean crew spending just 48 hours on board
for the grouting operations. We worked outside
normal operating hours to ensure the project was
completed to a high standard. The client praised
our efficiency, grouting and lab equipment, and
previous working knowledge of the onboard
personnel.

> Visit www.foundocean.com for more case studies



HEADQUARTERS
Liston Exchange
Liston Court
Marlow
Buckinghamshire
SL7 1ER

United Kingdom

T: +44 1628 567 000
F: +44 1628 567 001

UK OFFSHORE SERVICE BASE

Units 3-5 Telford Square Business Park
Houstoun Industrial Estate

Livingston

West Lothian

EH54 5PQ

Scotland

T: +44 1506 440 330
F: +44 1506 440 340

MALAYSIA

Dataran Hamodal, Block B, Level 2
No.4, Jalan Bersatu 13/4

Petaling Jaya

Kuala Lumpur

Selangor Darul Ehsan, 46200
Malaysia

T: +60 3796 091 09
F: +60 3796 091 08

www.foundocean.com

INDIA

#205-208 Rushabh Complex
Dalia Industrial Area

Plot No. D8, Opp Fun Republic
Andheri (W)

Mumbai 400053

India

T:+91 222 673 2305
F: +91 222673 2307

CHINA

Hai Feng Asia

Rm 1204, Block A
Heychang Garden

Guang An Men Wai Da Jie
Beijing

China 100055

T: +86 10 6345 0922
F: +86 10 6345 0923

General enquiries to info@foundocean.com
Technical enquiries to technical@foundocean.com




