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Flexible pipe sections stacked in the
masts of the turret drag chain on FP-
SOs (floating, production, storage &
offloading vessel) are often subjected
to external “tensile armour wire disor-
ganisation”.

Gamma radiation with images
being captured on a film has been
the traditional method of inspecting
these flexible pipes and although
this technique is widely used through-
out the industry, it poses several is-
sues.

However, radiography could not be
performed in the direction of the
FPSO’s nucleonic detectors as this
would trip the vessel’s high-integrity
pressure protection system (HIPPS),
causing an unplanned production
outage.

The entire turret area has also to be
shut off to personnel during the in-
spection as radiography poses a sig-
nificant danger to health and this pre-

vents routine operations from taking
place in the vicinity.

In the case of one North Sea oper-
ator, radiography could only achieve
around 50% of the required work de-
spite the inspection being performed
for over nine months of the year.

Innospection was approached by
said operator and invited to investi-
gate a better way of inspecting the 6-
inch and 10-inch flexible pipes on the
FPSO’s turret with the aim of identi-
fying, monitoring and measuring the
increasing wire gaps of the flexible
pipes.

The electromagnetic MEC-FIT
technique developed by Innospection
has normally been used for the in-
spection of flexible risers and pipes
for the detection of cracks, pitting and
general corrosion in single and multi-
ple wires.

As the inspection requirement
aboard the client’s FPSO differed from
the intended inspection capability of
the MEC-FIT technique, the technique
was redeveloped to enable the detec-
tion of signals from the surface and
its repeatability in determining the in-
dividual wire gaps of the flexible
pipes.

Another inspection challenge was
the tight 150mm gaps between the
flexible pipes where the inspection
tool had to fit in.

As a result, the flat MEC-P7 scanner
was designed, developed and built. It
is a small, bespoke tool that has a cus-
tomised high resolution encoded drive

for precise definition of the edges and
distance to the neighbouring pipe.

Both the technique and scanner
were successfully tested and validated
onshore on an old section of a flexible
hose with intentional damages prior
to the offshore deployment.

All the 6-inch flexible hoses which
make up 40% of the turret system
were scanned in just two weeks.

In addition to better coverage while
maintaining image quality, the MEC
technique has eradicated the risk ra-
diation posed to personnel. Just two

fortnightly trips are now required in-
stead of multiple trips to complete the
required inspection which results in
substantial cost savings.

Andreas Boenisch is group MD at
Innospection

You don’t need a survey to find out
how effective you are at engaging
with clients, companies or your work-
force – as the classic short story of the
stonecutter and Christopher Wren de-
tails perfectly.

One day, after work on his cathe-
dral had begun, Christopher Wren,
unrecognised by the workforce,
walked among the artisans and stone-
cutters.

“What are you doing?” he inquired
of one of the workmen, and the man
replied, “I am earning five shillings
two pence a day”.

As he went on he put the same
question to another man, and the man
replied, “I am cutting a piece of stone
to make sure that it’s square, and its
dimensions are uniform, so that it will
fit exactly in its place in a wall”.

And to a third man he addressed
the same inquiry, and the man an-
swered, “I am helping Sir Christopher
Wren build a beautiful cathedral”.

Whether you call it workforce in-
volvement, engagement or inclusion,

the stonecutter got it. He understood
the vision and most importantly
where he played his part in it. This
just didn’t happen by accident.

And that’s why at Step Change in
Safety our Workforce Engagement
Toolkit identifies behaviours and in-
forms of four key input dimensions.

It starts with visibility. This is all
about spending time with the work-
force on regular planned visits to
worksites, to build relationships with
our colleagues on a one-to-one basis.
It also details that we need to consis-
tently demonstrate that production,
time and cost pressure never compro-
mises safety.

Secondly, we need to ensure we
have effective communication, ensur-
ing the “what” and the “why” of ex-
pectations are clearly understood by
all groups in the organisation. Com-
munication must not be a lecture or
monologue; we must also listen to
views on safety-related matters and
provide honest and timely feedback.

Furthermore, we need to facilitate
involvement. We need to advocate
and ensure the early involvement of
the workforce when planning busi-
ness changes, which may affect their
safety, and encourage and recognise
contributions that drive further im-
provements.

And finally support. We must set
clear expectations regarding safety for
each worksite location and role, and
hold ourselves and each other to ac-

count. However, we must also provide
the time and appropriate resources
the workforce needs to be involved in
a meaningful way.

Most companies have some form of
engagement survey, within our toolkit
there is a survey – and in the interests
of balance there are many more avail-
able out there.

We have them for a reason, the data
and insights are quantifiable but the
value is created, not in running the
survey but in the identification of
what needs improved and carrying
out that improvement.

If nothing gets better we enter the
cynicism and negativity drive – a vi-
cious cycle of disengagement rather
than a virtuous cycle of engagement.

We don’t need another 40-question
survey to understand if we are in a vi-
cious or virtuous cycle. The stonecut-
ters’ story powerfully illustrates the
importance of perception in our ap-
proach to workforce engagement. In-
stead we should ask just one ques-
tion: What are you doing? Consider
the responses we’d receive if we did.

Are we just earning a living with no
perceived connection to the overall

purpose? Are we doing the best job
we can, but in isolation, too focused
on a functional or professional per-
spective; driven by individual achieve-
ments or performance at the expense
of the greater good? Or, like the last
stonecutter who play his part in help-
ing build a cathedral.

Offshore installations, like cathe-
drals, are incredible testaments to hu-
man endeavour. From those who de-
signed them, to those who first
worked on them, and those who com-
missioned them – these people prob-
ably never considered that they would
still be there almost fifty years later.

There may not be a need to build
many more new offshore installations
but we do need to build cathedral
thinkers. People who are enabled to
think beyond their immediate task.

Beyond the perceived limits and
boundaries of their organisation, and
possibly our own lifetimes, to see
where each of us fits in sustaining
safe and efficient operations for this
and the next generation.

So, if you are frustrated with not
being able to change your culture and
want to break the cycle of cynicism
and negativity, use the data you al-
ready have to kick start the change.
Do it quickly and consistently. If you
don’t have any data, just ask – What
are you doing?

Les Linklater is executive director of
the initiative Step Change in Safety

Flexible pipe wire monitoring on FPSOs

Do we need cathedral thinkers?

Offshore installations, like cathedrals, are testaments to human endeavour

Main picture shows the turret on the
FPSO and, inset, the MEC-P7 scanner
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Gas from poo . . . it’s worth $billions

Biogas from human waste, safely ob-
tained under controlled circumstances
using innovative technologies, is a
maybe fuel source great enough in the-
ory to generate electricity for up to
138million households – the number in
Indonesia, Brazil, and Ethiopia com-
bined.

Cow poo is used, why not human?
A report from UN University's Cana-

dian-based Institute for Water, Envi-
ronmentandHealthestimates thatbio-
gas potentially available from human
waste worldwide would be worth up to
$9.5billion in natural gas equivalent.

And the residue, dried and charred,
could produce 2million tonnes of char-
coal-equivalent fuel, curbing the de-
struction of trees.

Finally, experts say, the large energy
value would prove small relative to that
of the global health and environmental
benefits thatwouldaccruefromthesafe
treatment of human waste in low-re-
source settings.

“Rather than treating our waste as a
major liability, with proper controls in
place we can use it in several circum-
stances to build innovative and sus-
tained financing for development while
protecting health and improving our
environment in the process,” according
to the report, Valuing Human Waste as
an Energy Resource.

The report uses average waste vol-
ume statistics, high and low assump-

tions for thepercentageofconcentrated
combustible solids contained (25-45%),
its conversion into biogas and charcoal-
like fuel and their thermal equivalents
(natural gas and charcoal), to calculate
the potential energy value of human
waste.

Biogas, approximately 60% methane
by volume, is generated through the
bacterial breakdown of faecal matter,
andanyotherorganicmatter, inanoxy-
gen free (anaerobic) system.

Meanwhile, unlikely though it might
seem to Westerners conditioned to
flushing everything away with vast
quantities of precious water, dried and
charred faecal sludge, meanwhile, has

energycontent similar tocoalandchar-
coal.

UN figures show that 2.4billion peo-
ple lack access to improved sanitation
facilities and almost 1billion people
(about 60% of them in India) don't use
toilets at all, defecating instead in the
open.

This includes in oil & gas producing

countries like Angola, Ghana and Nige-
ria.

If the waste of only those practising
open defecation was targeted, the fi-
nancial value of biogas potentially gen-
erated exceeds $200million per year
and could reach as high as $376mil-
lion.

The energy value would equal that of
the fuel needed to generate electricity
for 10million to 18million local house-
holds.

Processing the residual faecal sludge,
meanwhile, would yield the equivalent
of 4.8-8.5million tonnes of charcoal to
help power industrial furnaces; or, in
the West, countless barbecues.

With initial seed funds from feder-
ally-funded Grand Challenges Canada,
UNU-INWEH in partnership with the
Ugandan Ministry of Water and Envi-
ronment, its agencies, and other NGO
and academic institutions, established
the Waste to Wealth national frame-
work.

Waste to Wealth utilises modern
anaerobicdigestiontechnologies linked
to sanitation systems.

Waste toWealth isoneof severalpilot
projects in Africa to have received seed
grants from Grand Challenges Canada
forthesystematiccollectionofwastefor
processing into a variety of energy or
agricultural products.

Global health and
environmental
benefits would
accrue from the safe
treatment of human
waste in low-
resource settings

ABZ University in pure hydrogen quest breakthrough
Academics at the University of Edin-
burgh, in collaboration with re-
searchers at Yonsei University, South
Korea, have developed a process that
improves the production rate of high
purity hydrogen (H2).

Edinburgh says this is a break-
through and will provide a “significant
step-change” for a broad range of
chemical engineering and industrial
applications where there is consider-
able demand for the gas, in, for exam-
ple, low carbon hydrogen-based heat
and power production, across large-
scale industrial plants, or powering the
next generation of hydrogen fuel cells
used in hybrid and electric vehicles.

The university’s commercialisation
arm, Edinburgh Research & Innova-
tion (ERI), is now seeking industry
partners to license this technology for
development into commercially viable
application.

Until now, the primary form of hy-
drogen production for industrial use
has been by natural gas (methane)
steam reforming. During this process,
the hydrocarbons in the gas are con-
verted at high temperature into a hy-

drogen-rich mixture of gases. The hy-
drogen is then separated out during
an additional process step.

Natural Gas is generally used as raw
material for the production of com-
mercial, ultrapure hydrogen (99.9+ %
H2 purity). However, the demands to
produce high purity hydrogen from
cheaper raw materials such as coal
and biomass continue to increase.

The researchers found that such
solid-to-H2 processes is not economi-
cally feasible against the conventional
methane-to-H2 process due to an in-
trinsically very low hydrogen yield.

The production of high-purity hy-
drogen and the efficiency of the pro-
cess, from start to finish, will amount
to an improvement in hydrogen pro-
duction yield by more than 2% fur-
ther to what would be expected of a
solid-to-H2 process with CO2 capture
and a total auxiliary power consump-
tion reduction by around 7%.

These are considered to be signifi-
cant savings depending on the output
of the processing plant.

According to Dr Hyungwoong Ahn,
a senior lecturer in chemical engineer

ing at Edinburgh’s School of Engineer-
ing, by integrating a coal-to-hydrogen
process with carbon capture, the hy-
drogen yield per unit coal feed can be
greatly improved using the carbon
capture unit used on a synthesis gas
stream generated by coal gasification.

This helps to improve the hydrogen
yield by greater and more efficient use
of the “H2 pressure swing absorption
(PSA) tail gas – an important separa-
tion process for gases and applied
widely in gas purification and gas re-
covery.

The research team identified the
core invention was to split the PSA
tail gas into three sub-streams and
use them accordingly:
● As a supplementary fuel for a car-
bon gas capture unit to improve its
sorbent regeneration;
● As an additional feed to shift reac-
tors to boost the hydrogen yield by
converting more carbon to hydrogen
and
● As fuel from drying coal instead of
using synthesis gas.

The search for industrial and com-
mercialisation partners has started.

“The energy value would
equal that of the fuel
needed to generate
electricity for 10m to
18m local households”

Building a human waste digester in Indonesia to produce methane gas for fuel

Steam methane reforming plant is the core industrial hydrogen process


