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monitoring systems that support the
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Our industry-compliant, high specification systems
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Oceaneering, discuss the benefits of using
augmented reality for subsea training.

ON THE COVER

A whole new realily.
Companies such as
Oceaneering International,

@ are using next-generation
training techniques to pat
their employees ready
hefore they get into the
fiald and have to deal with
real life equipment and
sitnations, Find out more in our cover story
on page 28, image rendered by Lids Paroda
Pereir from Alwssal, courtesy of Oceaneering
International, Inc.
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Predict reservoir hehavior to minimize risk
and optimize production. Meet Elena.

Elena Yalova Sanior Reservoir Engineer

ELENA IS ONE OF MANY.

Engaging early with our reservoir experts like Elena enables us to
anticipate your best- to worst-case subsurface scenarios. Elena is one of
multiple subsurface experts who, from the reservoir to topside and
exploration to abandonment, can help you to not only predict your
reservair's full potential, but also achieve it.

Optimize reservoir analysis.
That's our Pore to Process™ approach,

&~ OneSubsea
~ar A Cameron & Schiumberger Company

Hear more from Elena at onesubsea.com/felena.
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MEEDED: A subsea connection
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performance record.
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As the trusted subsea connection specialist, we focus intently on the many challenges that global offshore
operators face—from routine to extreme. To meet those needs, we first ask, “how can we do this better?” Then
we leverage our vast expenence working in dynamic and unconvenbional emvironments to solve beyond the
status quo. The results are innovative solutions that safely de-nisk operational systems, increase reliability, and

enable a lower lotal cost of cwnership for our clients.

B Connectwalh whal's nexl al Oceaneering.com/WhatsNext
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Online Exclusive

Training in 3D

Audrey Leon visits with
Subsea Solutions to find
out how the company
uses 30 printed models
for education and training
purposes.

» Shell exits Alaska
= US cancels Arctic lease sales
(Se2 more on page 14)

People

Rowe takes over as Cameron CEO

R. Scott Rowe has assumed the role of president and CEQ
of Cameron International. Rowe has served with Cameron
for 13 years, most recently as president and chief operat-
ing officer. He previously served as CEQ of OneSubsea, the
company’s joint venture with Schlumberger.

' OE WEBINAR: Proving the
industrial internet of things

Asset integrity is all about continuously monitoring equipment and process
health. Analytics gathered through the Industrial Internet of Things (lleT)
can change work flows from reactive to proactive, head off problems before
they become big issues, help eliminate unplanned downtime and improve
asset performance and safety. Join Honeywell Process Solutions' Dan
O'Brien and OE Automation Editor Greg Hale as they

discuss how these solutions could be a pame-changer.

Tune in 10:00 - 11:00 a.m. C5T
Thursday, 5 November 2015.

Register now at OEdigital.com.
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The cost of doing business. With the industry heading into a
lower-for-longer' price mindset, OF asked:

Can cost efficiency and safety be

complementary?

There iz a misconception that
finance people only care about
money, while HSE people care

ICES

Efficient organizations are
safer. Put simply, efficient
organizations are capable of
deing more of the right things.
The industry's ability to exe-
cute planned work ofishore is
widely recognized as hugely
inefficient. This is a key component of both recent
cost escalation and potentially increasing risk -
the escalating back log of maintenance of safety
critical equipment being one example.

We nead to better balance workload and risk.
To do this we need a common understanding of
operational risk and tools that enable better deci-
sion making throughout an organization.

Phil Murray, CED. Petrotechnics

General industry parception is that in many cases
the cost of implementing managed pressure drilling
{MPD} on a rig prohibits its very adoption. The

about safety withoutl keaping com- facts, however, prove the opposite. In deepwater
pany finances in mind. What's true wells, approximately 40% of drilling hazards are

is that leaders of finance and HSE pressura-related; 30% represent NPT brought on
are equally invested in efficient by wellbore stability issues and kicks that often
gpending and employes safety. rasult in abandoning the well. The ability of MPD to

Financial-efficiency should be a daily leadership fune-
tion, regardless of market conditions, Safety is about
assassing risk, mitigating risk and ensuring those
mitigations ara working proparly. The question to agk
ig, "Can my organization successfully do those three
things under slightly tighter cost restrictions?" Prop-
erly managing resources is the most important aspect
of HSE leadership, o you can protect your operations,
your equipment, your people and your bottom line,
Michael Dardar, CSP, director HSSE,

Blackhawk Specialty Tools

instantly alter the wellbore's annular pressure profile as a response to
instant changes in mass flow balance variances significantly reduc-

&3 not only event identification and response time but also the ability
to preserve wellbore stability and optimize drilling while minimizing
risk to personnel and assets. Using MPD as a technique ahead of
conventional open-to-atmosphere drilling techniques is unguestiona-
bly better. The rapid global uptake over the last decade has reduced,
if not eliminated, the risk described above, reduced the risk-to-raward
ratio. and quantified risk and cost reduction.

Guy Feasey, global director of sales and marketing
\_h_[ur Secure Drilling Services, Weatherford .’)

Absolutely. Companies are bacoming increasingly focused on finding ways to improve production efficiency
without compromising safety. Tha competency of employeas is at the cora to minimizing the risk of intermup-
tions brought about by incidents o ssues Howing lrom operational falures or shorteomings.

The industry is increasingly looking towards electronic competence systems, which can effectively track

employees’ knowledge and capahility. By establishing a better way of tracking competence, it will in turn raise
Lhe bar on salety perlormance acrogs the worklorce and secure improved production elficiency,

Kevin Short, commercial director, Atlas Knowledge Group

“Onar industry professionals have
always adapted quickly to chal-

Considering the current market situation there is a risk that cost effi-
ciency and safety may not be complimentary elements, particutarly if

lenges, whether it be price, produc-
tion, reserves, congquering hostile
environments, regulations and many
more. The current reduction in activ-
ity level and workforce is creating an
appartunicy for us to respond once

the abjective Is just to continue dalng the sxact same operatians, but
with reduced costs. Nevertheless, the drive for cost savings gives deci-
sion makers the chance to look at using new technologies thal may pre-
viously have heen averlooked to enable them to become maore efficlent
A good example is coiled tubing driling. This drilling intervention
method has reduced humean interaction compared to conventional

again, The main focus of any cost reduction effort is
our people. While smaller, the workforce pool should
he more axperienced and possass greater skill sets
than ever before. The industry must use this opportu-
nity to develop great leadership. It is well understood
that good leaders work smarter and safer.”

William "Bill" Bethea, principal/vice president -
Engineering, Offshore Technical Compliance

jointed plpe drilling and therefore provides a safer and more reliable
operation. Drilling with coiled tubing alse saves rig-up timea and reduces
operating Limes, resulting in cost effickencies which
consequently provide greater value to the operatar
In this way. the effectivenaess and etficiency of new
technologies can be optimized to reduce not anly
costs but the safety risks, too,

Toni Miszewskl, managing director, AnTech

Go to OEDIGITAL.COM and give us your opinion on this month's topic!
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80% FASTER
YET STILL SAFER

"Can this be possible? you ask. Yes. Designed with your well intervention crew

in mind, the Sandvik ClikLoc™ Connector takes the work out of work-overs. With a
rapid click and lock action, this stab-in, self-centening connector reduces make and
break times by 80%. No 100se components. No heavy nuts and bolts. Only a robust
conmmector made of sclid corrosion-resistant duplex stainless steal. Mow certihed
and operational, it's helping leading service companies get an edge. Neead to
safeguard your well intervention? We help you get there.

SMTSANDVIK.COM

SANDVIK
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Undercurrents

The blessing 1s not a curse

or many years, tiny lsrael was

thought to have no oil and gas
resources like that of its neighbors in the
rogion. They callad it a blessing, accord-
ing to Dr. Yuval Steinilz, Minister of
Matural Infrastrocturs, E-frmrgrl.' and Wator
Resources, who recently spoke at Hice
University's Baker Institule in Houston,
because the country focused instead on
crisating a high-tech sconomy. Bul. in tha
last decade Israel soon [ound some of
the largest natural gas finds in the world
including Tamar (10 Tef, 2008), and
Leviathan (22 Tcl, 2010).

However, like most things in the
region, it hasn't been smoaoth sailing. The
operalor behind those finds, Houston-
based Mohle I-:nnr_g_'.'. has been through
a tug-of-war with Israali anti-trust
regulatlors over monopoly concerns that
have until now derailed and dolaved
Leviathan's developmant. Tamar was
discovered in 2000 and brought inlo pro-
duction in 2013, Things haven't moved
as fast for Leviathan.

“We have made o few mistakes,”
Swinitz concedaed. “Weo created some
abstacles and difficulties. When | becama
minister of gnergy, my first priority was

to resolve all the
difficulties and establish a framewaork

wchnical, regulatory

from the govermment for o1l and gas
explaration and pave the way to the
gpeady development of Leviathan.™

Just five months on the job, Steinil:
has artempted 1o change the way lsrael's

ATCOmed|

AtComedia

1635 W, Alabama

Houston, Texas 7H006-4101, USA

Tel: #1-713-529-1616 | Fax: +1-713-529-0936
email; info@atcomedia.com

regulators do business with not just
Noble, but with what they hope will
b more foreign operators, The event
in Heustan includad diplomats and
meinbers of the Texas/Israeli Chamber of
Commerce, who hope to “export™ the LIS
oil and gas indusiry to srasl.

And Steimitz noted that Tsrael needs
Leviathan to be doveloped not just for
the revenue stream, but for the country’s
energy securily, Steinilz hopes are thal
oventually more companies will come
in and help discover further natural gas,
and maybe even oil, resources deep ofl-
shore, And he's hoping the new regula-
tary framewaork, which he savs should
be signed by year's end, will sweeten the
deal for forcign companies.

“We want to attract other companiaes,
and welcome companies lo conlinue 1o
l,'!xl'lll'_ll'n i l.l'ﬁll_"l'ﬂ." b r;:'li{!. H-I.hl_"l'l"' in
still a lot of gas waiting to ba axplored
in our waters, another 100 Tel In addi-
tion, the chances of discovering oil
fields is high probable. We hope to mova
forwarnd.”

What remains to be seen is how the

framawaork’s terms, oncea finally appraved

by lsruel, can convince potential inves-
tors that may be wary of 1.l.'nr1ci1'|g in the
couniry following the sethacks Noble
and ils parlners have endured regarding
L

Find more of our Mediierranean and
MNorth African coverage beginning on
page 50 of this issue. OE

Leviathan's du-x'n:-lnlnm

QE {Clﬂ"sh.ﬁl‘l Englnem & publi

by AFCo
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SUBSEA SERVICES

1,100 experts

21 IMR vessels

14 ROVs in operation

Largest fleet of AHC cranes

175,000 vessel operated hours per year
Supporting 1.4 M oil barrels daily production

www.bourbonoffshore.com

WE GOWHEREYOU GO

BOURBON

Building together o sea of trust

Contact: marketingi@bourbon-subseo-services.com - Tel: 435 (04 9115 &7 12
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With 3 900 kilometres of coastline, 330ha of coastal land, eight

ports and three coastal provinces atits disposal, South Africais
geographically well-placed to leverage the opportunities arising
in the oil and gas sector.

In the spotlight: The Port of Saldanha Bay

South Africa's deepest natural port, the Port of Saldanha Bay,

is strategically located in close proximity to West Africa's off-
share oil and gas fields, the continental shelf that supports these
commodities and has the marine industrial backup needed to
exploit the spportunities in the up- and midstream sector. The
Port of Saldanha accommodates vessels with a draught of up

to 19 metres and has been identified as a key and strategic port
tobe developed into a dedicated oil and gas hub and services
complex.

A significant increase in the number and frequency of requests
for purpose-huilt facilities from large rig oparators has
necessitated that the Port of Saldanba be established to
international standards in order to increase its competitiveness
inrelation to services such as rig repairs, bunker fuel supply and
pipe storage.

Africa’s challenges inspire new development
and growth

Africa currently produces mare than 10 million harrels of crude
oil per day - approximately a tenth of global produc tion - the
compounded annual grawth rate of ofl production in West Africa
being estimated at 5.8%, Southern Africa at 6% and Central
Africaat 7.79%. This growth, however, may not be achieved if the
region is not equipped with ports that can serve as dedicated oil
and gas hubs and of fshore supply to support services centres
which meet the growing infrastructure-intensive needs of
current and future vil and gas exploration on the seas of the
continent.

Given the current production of around five million barrels of oil
per day in West Africa alone, the South African Oil & Gas Alliance
(SAOGA) estimates that the drilling infrastructure already in
place would need to be serviced and maintained over the next 30
to 40 years, meaning that the demand for the facility is definitely
sustainable in the medium to long term.

Recent developments in Africa, particularly in the oil and gas
sector, have seen maritime activity increase, with Durban
growing in activity as aresult af the significant finds in East
Africa. To suppert this growth, many up- and midstream service
and equipment providers have clustered their offices in Cape
Town, a traditional port of call,

Operation Phakisa: Bringing the vision to life

The Sauth African government has established a collabarative
forum, Operation Phakisa (3 se5otho word meaning ‘hurry up')
comprising of the Natienal Ports Autherity, together with the
Department of Trade and Industry and Department of Public
Enterprises, to enable the implementation of the Saldanha Bay
Industrial Development Zone (|DZ) and fast-track priority
developmental projects that drive economic development.

MNatigmal Ports Authority. Port Terminals. Freight Rail Enginearing. Pipelines

Toimprove infrastructure and services ta suppart the oil and
gas industry that directly impact the cost performance of the
industry, the private sector has demonstrated its support of
the project by investing approximately R250 million {approx.
USD 220 million) towards establishing fabrication-related
infrastructure in the Port of Saldanha Bay. This investment will
assist inpositioning the Port of Saldanha as one of the strategic
catalystsinunlocking South Africa’s untapped ocean economy
potential, aptly known as the blue economy and estimated to
have a patential total GDP cantribution af R177 billian and the
capability to create thousands of jobs, skills creation and new
business opportunitias.

Creating an import and export investor’s paradise

Cver the next five years, investments in portinfrastructure for
the oil and gas industry are expected to exceed 10 billion rands
(US=1 billion). Foreign investors looking to use South Africaas a
base for expanding African operations will benefit from reduced
secondary and dividend taxes offered by the Saldanha free port
facility.

The Industrial Development Zane, which (s set to be lncated
adjacent to the main port, will have a variety of back-of-port
activities offering investors the benefit of being locatedina
customs control area [CCA), or a free port facility, which means
that no Value Added Tax (VAT ) will be payable on goods, services,
land, buildings or infrastructure items imported and exported at
the CCA.

The |DZ will have dedicated quayside access to enable seamless
and efficient turnaraund of vessels in and out of the facility. The
complex will also of fer a world-class, one-stop shop for regulatory
services such as permit applications and approvals, immigration
administration and business support. In addition, companies
operating within the IDZ will also have access to financial and non-
financial support for employment and training activities for both
skilled and semi-skilled staff on site.

South Africais set to position itself as an integral player in the il
and gas sector!

TRANSNET

W,

national ports

delivaring freight reliably
outhority

www.transnetnationalportsauthority.net
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) Fleeing the Arctic
Shell is censing further explo-
ration offshore Alaska after
thit company feund oil and
gas indications that were nol
‘sufficient o warrant further
axploration” at the Burger
prospect, in the Chukehi Sea,
150mi from Barrow, Alaska.

Onece Shell announced its
decision, the US Department
af the Interior decided to can-
cel two planed Arctic offshore
lease sales scheduled for 2018
and 2017, “In Iight of Shell's
announcement, the amount of
acreage already under lease
and current market condi-
tions, it does not make sense
1o prepare [or lease sales in
the Arctic in the next year and
a half,” said Sacratary of the
Interior Sally Jewell.

@ Bill could ban
West coast drilling
LIS Senators have intro-
duced the West Coagt Ccean
Protection Act, legislation Lo
permanently prohibit offshore
drilling on the outer continan=-
Ll shelfl of California, Cregon
and Washington,

The West Coast Ocoan
Protection Act includes
clear language stating that
“tha Secretary of the Interior
shall not issue a lease for the
exploration, development, or
production of oil or natural
gas in any area of the oaler
Continental Shelf off the coast
of the State of California,
Oregon or Washington,"

@ BG buys blocks off
Eastern Canada

BG Group has acquired throe
non-operated positions offshore
Newfoundland from Repsol,
The hlocks are located in

thit Atlantic Ocean. approxi-
mately 200km from SL. John's,
Newloundland. BG Group is

14  November 2015 | OE

a 10% pariner with Statoil
(operator] and Chevron in
blocks EL1125 and Block
EL1126, and a 25% parinar
with Staloil (operator) on
block EL1123.

O Eni in Mexico
development

ltaly's Eni won.a production
sharing contract 1o appraise,
develop, and exploit tho oil
fields of Amnoca, Miztdn o
Tecoulli, in the Area 1 in the
Bay of Campeche, offshore
Mexico. following the coun-
Ly prhvase Lwo of Round One
held on 30 September,

The Amoca, Mitzon and
Teoculli fields are in shallow
water, 20-40m, and are closo
to shore. According to tha
official estimates by the local
authorities, the combined oil
volumes in place for the three
fields are approximately 800
WMho and 480 Bef of gas,

Q Horn Mountain Deep
targets 2017

Initial production from the
Horn Mountain Deep well is
expected by 1TH 2017 and will
ba tied back to existing facili-
ties, says Freeport-MohioRan,
This well, combined with two
follow on development walls
at Horn Mountain Deep, miy
ba capable of producing an
aggragata of 30,000 boa/d. Tha
well was drilled 1o 16,9250,
whaere it encountered about
142ft nat of middle Miocene
oil pay as indicated by logging
while drilling logs. In addi-
tion, these results indicate
the presence of sand sections
deeper than known pay sec-
tions in the feld.

@ Noble hits

Humpback pay
Noble Energy's 53/02-01
Humphack exploration well

has recorded oil and gas
shows, according 1o part-
ner Falklands Oil and Gas

(FOGL). The 53/02-07 well
was drilled to 4718m and
intermediate wireline logs
indicating the poessibility of
hydrocarbon bearing sand-
stones between 4642-4704m.
The well is now being deep-
ened to ovaluate additional
targats, says FOGL.

More wireline logs will be
runt when the well reaches
total depth.

© Brazil's 13" bidding
round flops

Brazil's 13" Bidding Bound
resultod in 37 out of the 266
blacks sold, bringing in ahout
USss9 million,

A total of 17 international
companies wera sold hlocks,
however, Lhe bigges! sale, al
S16.7 million, went to Brazil's
Quoirnz Galviio for block
S5EAL-M-351.

It was expected for

foreign companies o bid in
deapwalter areas, but they
gtavid away, said Magea
Chambriard, ANP general
director, State-owned oil com-
pany Petrobras was absant
from the round,

@ Petrobras hits
at Libra, Carcara
Petrobras announced a further
hydrocarbon discovery at tha
giant pre-sall Libra Geld in the
Santos basin, offshore Rrazil.
The Brazilian national said
that well 3-BRSA-1310-R]S.
in the central portion of the
block, identifiad the pres-
ence of hydrocarbons ina
low-porasity reservair, This is
the fourth well drilled in the
Libra ares since exploratory
drilling bogan last August.
Patrobras announced it dis-
coversd high-quality (31°API)
light nil potential at the thied
wall in tha Carcard pre-salt
discovery area olfshore Sio
Paulo. Well 3-SP5-104DA or

oodigital com




Carcard Noroeste, is located
in hlock BM-5-8 in the Santos
hasin, 226km from the coast
of Sio Paulo.

The carhonate reservoirs, at
adepth of 53870m below the
sull layer, have excellent char-
acteristics, A significant oil
column of 316m was found
and there hes been no vil/
water contact for this accumu-
lation, Petrobras said.

O Gullfaks wet com-
pression project started
Production started al Statoil's
Gullfaks subsea wel compres-
gion project, in block 34/10
in the northern part of the
Morwegian North Soa, The
profact will halp increase
recovery [rom te Gullfaks
South Brent resarvoir by 22
MM hoe and extend plateau
production by around two
vioars. The current recovery
rate ig around 59%, but Statoil
hvas been striving Lo increase
that to B2% through extended

oedigital. com

reach wells, new completion
and sand control technol-
agy and water alternating gas
injection.

“The recovery rate from the
Gullfaks South Brent reservoir
may be increased from 62% lo
74% by applving this solution
in combination with other
measures,” says Kjetil Hove,
senior vice president for the
operations west cluster.

O Black Sea

activity rises

Russia's Lukoil discovered
matural gas pay at its deepwa-
tar Lira fizld in the Black Sea,
olfshore Romania,

The Lira-1X exploration well
is lecated about 170km from
the coast, and encountered a
productive interval 46m thick
after hitting a depth of 2700m.

Seismic dati shows the field
can reach up ta 39sq km, and
reserves can excosd 10 Bom,
whieh Lukoil expects o con-
firm dhuring evaluation drilling.

In addition. the Bulgarian
Ministry of Energy awarded
Shall a permit for deapwatar
exploration in blocks 1-14
Silistar in the Black Sea,

Shalls proposed working
program includes 2D and 30D
soiamic studies, and measures
for the pratection of the envi-
romment, human health and
cultural valuos.

O Eni in Italy gas find
Eni encountered gas at the
Guandalina gidatrack wall off-
shore laly. The well, located ol
thie Guendalina gas field in the
Adriatic Sea, reached its target
depth of 32768m measured
depth,

Wiraline lngging confirmead
that all the target levels are
gas boaring and encountered
slightly higher to prognosis in
an up-dip position with good
resarvoir characteriatics and
with an additional deeper gag
level. The well is now being
completed as a producer.

QO Bonga Phase 3

starts production

Shell started production from
the Bonga Phase 3 projact off-
shore Nigeria, with expected
peak production to hit about
50,000 boa/d.

Bonga Phase 3 is an expan-
sion of the Bonga Main devel-
opment, in OML 118. Tha
Bonga field is located approxi-
mately 120km off the coast of
Nigeria in the Gulf of Guinea.

Production will be trans-
ported through existing pipoe-
lines to the Bonga floating pra-
duction storage and oflloading
[FPSOY) facility, which has the
capacity to produes more than
200,000 bbl and 150 MMcld
af gas, Shell said.

- () Noble's Cheetah

disappoints
Noble Energy will plug and

abandun its Cheetah explora-
tion well, drilled to 13,3200
total depth, after finding both
crude oil and natural gas
shows in multiple non-com-
mercial reservoir sands,

Cheetah, a four-way structum
located offshore Cameroon, was
thought to contain unrisked
gross mean resources of morns
than 100 Midboe,

Moble said that results from
the well are being inlegrated
into its geologic modeling for
the remaining progpectivity in
the Tilapia license,

O orEC

production declines

Qil production from the
Organization of the Petroleum
Exporting Countries (OPEC)
totaled 31.2 Mbh/d in
September, down 60,000 b/d
from August as Saudi Arabia
further reined in supply,
according to a Platts survay
of OPEC and oil industry
officials and analysts,

Saud] Arabia was the only
member country lo reduce
supply last month. Small
increages totaling 80,000
bid came from Angola, Iran,
Libya, Nigeria and the United
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Armb Emirates [UAE).

Saudi supply fall back to
10.26 MMb/d in September
from 10.4 MMU/d in August,
the survey estimated,

@ Primeline spuds
exploration wall
Primeline Energy Holdings
has spudded 1.523-1-1, the
first of two exploration wells.
Located in block 33/07 in
the East China Sea, the well
is 24km from the 1.536-1 gas
field platform.

Total depth of the well
is designed to be Z688m,
with several targat zones in
Pulaeocene sediments,

Drilling is schedulod to
take approximataly 30 days,
including logging, using
China Oilfeld Services Lud s
HY5Y4941 jackup rig.

Resources discovered in
this drilling campaign can use
ar share the L536-1 gas field
production infrastructure o
specd up development and
aptimiza future development

cosls A IH.I BT Ill 3.

@ ROC spuds

second Bohai Bay well
ROC Oil commenced drilling
the QK 12-3-11 wall located in
block pufos, covering an aneg of
2355 km in the prolific Bohai
Bay basin, affshora China. Tha
well is approximately 10km
souitheast of Tanggu, the largest
port in China.

Dirilliog operations will Les]
the oil potential of a 3-way
dip closed structure matured
by 30 seismic data, This is
the second of two planned
exploration walls and will ba
drilled 1o 3800m,

@ Lundin spuds
Malaysian well
Lundin Petralemm resumes
exploration offehore Malaysia
and spuds the Mengkuang-1
exploration wall, in licenso
"M307,

Lundin says the well
will target hydrocarbons in
Miocene-agad sands 75km to

e northwest of the Berlam
field.

Mengkuang-1 will take about
30 days to drill e total depth
of approximately 1300m helow
maan A level using Seadrills
West Prospero jackup rig.

@) MEO exits three
Aussie permits

MED Australia is cutting three
permits from its Australian
exploration portfolio i the
next six months due to high
risks and minimal potential.
MED is exiling the NT/Psy
permit in the Heron area, after
asgessments of the discovery
concluded thatl it was loo
small to be a potemitial gas
supply souree for the Tassia
Shoal projects,

The company is also
withdrawing from twao
Westarn Australian permils:
(2.5% stake in the WA-360-P
permit, and 50% stake in the
WA-361-F permil, According
to MEC, the romaining pro-
gpectivity in thess parmits is

considersd too high risk for
its exploration strategy, when
compared to its other assets.

€ Bass Strait 0il
receives extension
Australia's National Offshore
Titles Authority (NOPTA]
pranted Hazs Strait Ol a
12-month suspension and
oxtension for the work
proagram and permit term or
its 100% owned and oper-
ated VIC/PG# permit offshore
Australia. The Vic/I"68 axplo-
ration permil, which covers
107450 km ligs 1o the west

af Vic/41, in the northeast
part of the {'.:-:ipi}stimd Basin.
It covers parts of the Central
Deep, Northern Terrace and
Northern Platform, with
water depths increasing from
50-150m towardg tho south-
easl. The permil is currently
in Yoar 3 of the six-vear term.
The Year 3 work program,
which enlails acguiring 225s5q
km of 31 seismic, now expires
1 November 2016,
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’Contract Briefs

Statoil awards Johan
Sverdrup work

Statoil has awarded con-

tracts for two Johan Sverdrup
jackets to Kvaerner Verdal and

Dragados Offshore.

Kvaerner Verdal's contract is
warth approximately US$122.8
million and covers engineering,
fabrication and construction of

the stesl jacket for the Johan

Svwerdrup processing platform.

Weighing 17.700-tonne, the
jacket will be constructed at

the yard in Verdal and installed
on the Johan Sverdrup field in

the summer of 2018,
Dragados Offshore’s
contract Covers engineenng.

fabrication and construction of

the steel jacket for the Johan
Sverdrup utility and accom-
madation platform. Weighing
T600-tonne, the jacket will
be constructed at the yard

in Cadiz. Field installation is

scheduled for the summer of
2018,

SEM wins Browse FEED
Technip has awarded SEM
Offshore a front-end engineer-
ing and design (FEED) contract
for three, large-scale turret
Moorng systems associated
with the proposed Browse
FLMNG development offshare
Australia. The three, large-scale
turrets are expected to be
designs similar to and slightly
larger in size than the Shell
Prelude FLNG turret that SEM
Offshore was awarded in 2011 .

Saipem racks up $680
million in contracts
Saipem has won new engr:
neering and construction
contracts cumulatively worth
approximately USE680 million.
Included are contracts awarded
by Saudi Aramco and Eni.

The contract with Saudi
Aramca is an EPCI job for

offshore structures that include
an observation platform.
wellhead production dech
medule, auxiliary platforms,
20in internally cladded flowline
and composite power cable,
The structures will be installed
offshore Saudi Arabia.

The Eni Angola contract
i= ancthar EPC| job for block
15706 - East Hub Development
Project. The scope of works
includes the provision of five
flexible risers and 20km of rigid
fiowlines, as well as installing
SURF facilities which include
umbilical sections. rigid spools,
well jumpers and 14 PLETs to
be fabricated in Angola. The
project will be completed by
yearend 2016,

Technip wins Stones
contract

Shell has awarded Technip a
contract for the development
of subsea infrastructure for
the Stones project, Included

in the service are two subsea
production tie-backs to the
floating production, storage
and offloading (FPS0) vessal,

The contract covers engi-
neering of the required second
pipeline end terminations
{PLETs); fabrication of the
PLETs and piles; and instalia-
tion of the subsea production
system, inclusive of associated
project management, engineer-
ing and stalk fabrication,

DOF Subsea secures
Husky contract

DOF Subsea won an IMR
contract with Husky Energy

in support of their operations
offshore Eastern Canada. The
DOF Subsea team based in St.
John's will supply IMR services
over a period of 10 years firm,
with options for an additional 10
yaars, The work scope includes
an IMR vessal and two work
class ROV systemns and person-
nel.=

For over 45 years, Delmar has been providing a

variety of deepwater production system installation

services including project management, front end
engineering, equipment design, offshore installation,
and emergency response.

With a combination of innovative thinking and
offshore experience, let our team of engineers and
offshore personnel provide you with safe, efficient

subsea solutions.
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Subsea Installation Field Maintenance Emergency ﬂespo.nse

DELMAR SYSTEMS, INC.
Operations and Headgquartors
Broussand, Louisiana USA
Tel: +1 337.385.0180

Engineering and Subses
Houston, Texas USA
Tad: +1 B32.252.7100

Delmiar Systems, Py, Lzl
Perth, Wastern Australia
Tel: +61 8 D288 4523

www.delmarus.com = delmarsubsea@delmarus.com
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Field of View

Audrey Raj explains how an
old deepwater field such as
Malampaya continues to
power the Philippines and
benefit its economy.

he Malampaya natural gas field

continues lo power a third of

homes and husinesses in the
Philippines, thanks to its new offshore
structure, the dapletion compression
platform (DCP), which recently came
onling in sarly October after its instal-
lation was completed in September.
Located adjacent to the existing
Malampaya shallow water platform 50km
from Palawan in western Philippines, the
DCP is the first offshore platform to be
designed and built in the country.

Spearheaded by the Department of

Energy (DOE], the Malampaya deap-
walter gas-to-powear project s a joint

Jo1 2015 | OF

Malampaya
uels the Philippines

undertaking of the Filipino national
government and ils privale seclor.,

Shell Philippines Exploration opor-
ates Malampaya under service contract
38 (5C38) with 45% interest. s joint
venture partners are Chevron Malampaya
(45% ) and the Philippine National (il
Co. Exploration Corp. [PNOC-EC) (105%).
Since it bogan aperations in 2001, the
Malampaya offshore gas field has become
one of the main sources of energy for the
Philippines.

It has produced cleaner burning
nalural gas [or three power plants in
Ratangas, which have a combined gener-
ating capacity of 2700 MW,

Howewver, pressure in the gas reservoir
deep beneath the seabed dropped over
time. potentially reducing the supply of
clectricity to millions of people.

To address the problem, Shell
designad the DCP, which will boost the
pressure to help keep gas Howing out of
the rosarvoir at current levels for abont
another decada.

Malampaya overview

Discoversd in 1992, the Malampaya story
spans over a decade when Shell first
discoverad a natural gas reserve in the
Camago-Malampaya reservoir.

Fallowing the spudding of five wells,
gomea 2.7 Tol af natural gag and 65 MhMbhl
of condensate localed in approximately
A000m balow sea level were identifiod

After comprehensive studies in 1965
showed that the area presented an oppor-
tunity for commercial gas development,
in 2001 tha Malampava despwater gas-to-
power was inauguraled.

Along with the ariginal field devel-
opment of 1998, additional two
slages — Malampaya Phase 2 (MP2)
and Malampaya Phase 3 (MP3) - were
formulated to sustain gas production
to power Luzon, the mosl [1|:a]n||uu.-i
Filipina island.

Whila MP2 saw the drilling of two
new wells in 2013, MP3 was the design,
fabrication and installation of the second
Malampaya offshore platform, the DCR

oodigital. com



Malampaya currently produces 380
MMscfid of natural gas and 15.000
b/d of condensate. The natural gas
exlracted from these wells is lransported
through flowlines 1o an offshore shal-
low water production platform for initial
Processing.

Condensate is stared af the base of the
platform, while the dried gas is trans-
ported via a 504km underwaler pipeline
to the onshare processing gas plant in
Hatangas.

Two onshore pipelines transport the
fuel 1o three gas fired power stations,
namely, Santa Rita (1000 MW). San
Lorenzo (300 MW) and Hijan (1200 MW).

Economic benefits

Historical |1. the P]'I.ili:l.‘ll.!'il'l{:!i has been an
economy that relies heavily on imported
fozsil fual, and the Malampaya despwatar
gas-lo-power project has belped (o redoce
that dependency by 30%.

While Malampava hag gignalad the
birth of o natural gas industry for the
Filipinos, it has also been instroment in
contributing billions of pesos in govern-
ment revenue share and significant local
employment opportunities.

Faor exampla, in 2013 alane the DOE
together with the M'|||um|m_1=|| joint
venture partners turned over a total of
LS51.1 hillion dollars” worth of revenues
to the national government,

Since, the Philippines is not as mature

The depletion compression platform was installed alongside the existing Malampaya platform
in the West Philippine Sea,

oedigital.com

as ils Southeast Asian neighbors. such as
Indonesia and Malaysia, the country’s oil
and pas professionals lack local employ-
memnl opportunilies, oo,

In addition to providing some 1200
local jobs. the construction of DCP has
ilIh'H- Hi.'lll.‘]"H ll!lt muorg llll.‘-ii]lll‘H.‘-il:H EH-I
homegrown companies supporting thoe
projoct.

Workers tapped for the construction
have attended mandatory training to
alevate their compstencies as wall.

8o far, the Malampava Health Safety
and Environment Training Center has
upgraded the skills and technical knowl-
edge of more than G000 Filipino workers
to international standards recognized by
the Offshare Patroleum Industry Training
Organization,

The country now has a competitive
edpe in pitching for future oil and gas
projects, as this latest installation phase
of the DNCP demonstrates technical capa-
bility of the Filipino warkforce.

Furlhermuore, Lo inspire the youth inlo
oil and gas engineering, in 2014, Shell
openad the fabrication vard at the Keppel
Subic shipyard where DCP was being
constriucted to would-be engineers,

About 30 enginesring students from
Ateneo De Manila University, De La
Salle University, University of the
Philippines—iliman and University of
Sanlo Toma witnessed the DCP slowly
coming to complotion,

Self-installing DCP

A team of more than 1400 Filipino work-
ers took about two yvears to build the DO,
which was constructed al the Keppel
Shipyard in Subic, Zambales, within 11.8
million safe man-hours.

I":.I,!F]F]l.‘] wWis rl_':ipumiihlu for the fabrica-
tion of the entire DCP, including the inte-
gration of the topside modulas and the
fabrication of the link bridge connecting
the TICP ta the shallow water platform.

Fluar Philippines. which wag invalved
in MP3's front-end engineering design
[FEET), also provided engineering, pro-
curemant and construction (EI'C) support
SEIVIDES.

Engineering and consulting firm, Arup,
wag appointed by Fluor as a subcontrac-
lor lo 1:ur||ph.*l+.! the substruciure detsilod
design and provide procurement support
on substructure related matters,

Following the completion of the
engineering design in early 2014, Shall
appointed Arap to provide engineering
supporl services for the fabrication and
installation of the 13,000-to0n salf-install-
ing substructure.

For Shell, the seli-installing technol-
ogy of the platform was a first of its kind,
as it enablad the platform to be installad
without the need for |Hrgu ﬁpu:;iu“:r.i.'tl
installation vassels,

The platform was built to float
and was lowed from Subic o Lhe
Malampaya location, offshare Palawan,
The inbuilt jacking svstam
enablod the 0m legs Lo be
jacked down and lifted the
platform from the water into
ils final position.

According to Arup, the
complex soil conditions
al the installation localion
required a novel seabed
ramoval and rock replace-
et solution o ensure
stahility of the gravity hasod
foundations.

The DCP was installed
within the installation
tolerance of 1m from the
sel pul point ensuring the
interconnecting bridges 1o
the existing platform could
be installed withow #wny
modification,

As the Malampaya field is
located in an earthguake and
typhoon prong region, the
DCP and the bridge ware con-
strueted 1o withstand strong
tremors as well, GE
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Powerful software solutions for the v
design and operation of offshore facilities

AVEVA's innovative technology enables EPCs and Owner Operators to create,
share and maintain critical information throughout the life cycle of an asset.

The biggest names in the offshore industry rely on AVEVA's Digital Asset
approach to improve project predictability and operational reliability.

Learn how you can minimise risk, reduce costs and maximise ROl with AVEVA's
design, engineering and information management software solutions.

Unlock the power of your Digital Asset
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For the offshore floating rig market, the downturn presented the perfect
storm: too many rigs, not enough demand, and with some 200 newbuilds

settoe

would be an understatement, The segment has too many

=l rigs and not enough demand.

Many analysts expect the declines to continue into 2006, Tom
Kellock, an analyst for THS, told OF: *With limited contracting
apportunitias and more newbuilds joining the fleat, utilization will
fall further — unless the rate of attrition eceelerates very ani{II.!.-‘."

Analysts st Rystad Energy reported in June that the offshore
drilling industry iz on tha verge of "the largest aver retiremant
evele in lostory,” with es many as 88 unils newding lo be laken
out hetween 2005 and 2017, At the time of the report, Rystad
Enargy said it axpectsd 49 units to ba taken out in 2015, a recard
level not seen since the 1985 oil crisis. Rig owners have 1o relire
an additional 36 units in 2016 to balance the foater demand, the
firm said, with demand expected to pick up again in 2017,

Joachim Bjorni, an analysl for Rystad Energy, told OF that
the firm expects the downtum to continue and reach bottom in
2016, And many rig providers seem to agrea that things will not
improve any time soon,

Exploration
On the explomtion side, Wood Mackenzie's Andrew Latham savs
things aren’t likely to improve thare eithor for some time. *In
axploration, wa're almost certainly going to see 30% lower spand
over Lthe industry this vear, no different in the drilling segment,”
he says. “That cut back would be steaper still if there weren't
contracts from 2017% and 2014 that rolled into this vear. You've
lost more than 30% of your demand. And you've also got more
units. Yes, there have been some taken out, but new ones keep
arriving. Construction program has not stopped abruptly.”
Certainly, lIEl'_I.' rates have a role o J:Ju_'.,' in operators 1:hl1u:;iug
to limit drilling activity to more mature, low risk wells, Despite
that trend, the number of discoveries hag been decent this vear.
“It looks like there's aboul 5 billion boe new resource from
new discoveries in the TH 2105, Latham says. “Experience
gave this will grow by another third or 8o, just through batter
disclosure, beller appraisal, ele.. but 5 billion for hall a vear,
ian't bad.”

oedigital.com

enter the market over the next de EEI(!'.'. Jﬂhlu:lrl 'y Leon reports.

i

Guﬂu‘! lilull:n. on & July 2011 Froto fom Roberl Seale/SMas sk Drlling.

Latham says, in s lypical year. the industry inds approxi-
mataly 16-20 hillion boe in a full year, and he balieves the
industry iz on track to reach at least 15 hillion boe by vear's
end,

“MNow, what makes that an impressive achievement, is
bacausze so far we'ra seeing fewer wells.,” he savs,

Latham noles we're seving fewer wells mostly duoe to budget
cuts, hut alsn due to a new focus on low risk walls, “The
industry is spending less and it's not rengwing rig contracts as
guickly as they would have done a year or lwo ago.”

“Or course, if vou drill lower-risk wells, and measure your
risk accurately, lo and beheld, vou get a higher success rate.”

Latham suys the Macondo accident and the push for safety in
the aftermath has attribated to rig demand in recent years.

“If vou go back to pre-Maconda (2008), aperators typically
took 500 days of rig time per 1|un.'|nﬁ|lt,.'r u:u;plumliuu well,” he
savs. “Last vear, it was more like 80 days."”
thiz to a number of factors such as water depth, the objective

he says.

Latham atiributes

and largel depths, which are deeper, Bul, he also says the indus-
Iy is taking a more cautious approach to deepwater wells, with
maore lesting of the BOPs (blowout prevanters), for exampla.
Drilling more low risk wells could reverse the previous high
demand for rigs, he says.

“Higher risk frontier wells require more davs than a lower
risk well in & more matwre, established play,” he says. “You
spend less time moving on location, and the depth is shal-
lewar. Whera the gaology is better known, vou can drill a much
plainer. vanilla wells.

“In a frontier setting, vou have 1o have all sorts of contingen-
cies and plans for all sorts of unlikely but possible hazards in
the subsurface,” he says,

Rystad analyst Bjarni expressed similar sontimont,
“(porators have been communicating that they are focusing on
exploration close to existing infrastructure, this will give cheap
harrels 1o develop and increased probability of success.”
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Quick stats

OE s at-a-glance guide to offshore hydrocarbon reserves and
key offshore infrastructure globally is updated monthly using
data from leading energy analysts Infield Systems
{www.infield_com).

New discoveries Pipelines
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Dealing with lowered demand

With demand for rigs down, and many companies seeking to
reduce day rates for currently contracted rigs, there has been a
push toward cold stacking or just scrapping rigs entirely,

Cyprus-headquartered Ocean Rig annonnced in October that if
no futurs work is found for two of its fifth generation ultra-deep-
witler semisubmersible rigs — the Eirik Roude and Letyv Efvtksson
— built in 2002 and 2001, respectively, they could be scrapped.

"The market continues to remain challenging due to the mas-
sive spending culs initiated by the oil companies,” said George
Economou, Chairman and CEO, Ocean Rig, "In this environment,
eash preservation and Heguidity remain our number one prior-
ity and we will adjust our available capacity o the new market
conditions. For rigs that we cannot secure long-term employment
that are coming up for their ivesyear SP5 we will cold stack the
units and in the case of the semisubmersible rigs seriously con-
sider all our options including disposal or scrapping.”

Simmons & Co.s lan Macpherson sald of Ocsan Rig's news al
the thme, “[the Neet status update] serves os a reminder of just
how hleak the demand situation is right now for the offshore
drillars, indicating that its two [fifth generation| harzh environ-
mient semis are likely o be scrapped, one of ils [sixth genera-
tinn| drillships is likely to be cold stacked, and another fsixth
penaration] drillship could (wae infor] aleo ba heading to cald
stuck as well following an untimely contract cancellation.”

Bermuda-headquartered Seadrill — which operates one of the
largest floater fleat, consisting of 64 rigs comprising drillghips,
jackups, semisubmersibles and tender rigs — shares o similar
outlook on the rig market,

“The outlook for activity bevond 2015 is difficult 1o judga.
but most oil companies are nol qul-','utg lowards utldilu._'_ rig
capacity at this point,” the company said in May. “It is likely
that capacity utilization will drift lower as tha year progresses
and a significant number of ulira-despwater rigs are likely o be
stacked by the end of 2015."

For companies that have sither declared bankruptey or are
shill swirling around it, 2016 will not be pretly.

Already this vear twao notable groups have declared bank-
ruptey: US-based Hercules Offshore and Brazil-bazed Schahin
Group, which filed for bankrupley in April, Schahin Group,
which operates several vessels for embattled Brazilian oil
company Patrobras — including the Schahin Cerrade drillship
that drilled the giant Libra prospect offshore Brazil - blamed
its situation an a tight national and international croedit market,
making it too difficult to find financing.

The downturn isn't the only thing hastening the need to jet-
tisom dead weight from the global feet, impending nowbuilds
are another concern. Bloomberg reported in December 2014 that
miore than 200 new Tigs were due 1o be deliversd in the next six
years, And many companies have answered the call to rebalance,

Global rig provider Transocean, with a sizeahle flaet of 63
Moaters, led the pack in rig scrapping this vear, opling lo drop
20 of its oldest floaters, with 12 newbuilds due to enter its flect
over the next decade. According to Transocean's latest flaat
status report, the company bas stacked 15 rigs and idled 13,

According to data from several firms (Infield, Rystad, and
IHS), the area with the lowest utilization are the US GoM and
Southeast Asiu. Kellock says: “these [regions] are somewhal
penalized because bath are areas where rig owners cold stack
un-neaded rigs.”

Houston-based Ensco, which operates a Neet of 75 rigs, has
cold stacked two semisubmersibles (ENSCO 8500 and 8507) in

oodigital com
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the GoM and one jackup, ENSCO 66, cold stacked in Malavsia.
This vear, the company received a cancellation notice from U5
oil major ConocoPhillips for the ENSCO 25-9 drillship, which
was to start a three-vear contract in the GoM. Additionally
gaven Knsco rigs, a mix of samizubs, drillzhips and jackups
have been held for sale. One newbuild, the ENSCO DS-10 drill-
ship, will be deforred by 18 months

Argnably having one of the worst vears i2 Hercules Offshore,
The company announced a 40% redoction in its worklorce, sold
four rigs, delayed delivery of newhbuilds, and in June, declared
bankruptcy. In late July, the company reported a LIS568 million

The Maersk Integrator, the third of four newbuild jackups to be added
to Maersk Drilling's fleat from 2015-2016, in Amayfjorden, Norway.

loss im ils 20) 2015 results, With much of its jackups based
in the hard-hit GoM, Hercules has cold stacked nine rigs as
of July 2015, and sold six more jackups that had praviously
been cold stacked in the region since 2009,

Some of the corrently cold stacked jackups in Hercules'
Hleat are over 30 yvears ald. For example, the Harcules
120 juckup wis built in 1958, and redesigned in 1974 (o
offshore drilling aperations. The Hercules 200 was buil
in 1874. The Hercules 253, the last on the list, was built
in 1982,

Some bright spots

Moble Corp. 15 one player who has managed to keep ils
atilization levels high. As of its July flest status report,
anly ona floater. the Neble Homear Ferrington semiguh-
mersible, oot of its feet of 32, bas been cold stacked.

The Nohle Homer I".l:l'."ll.'1'!;1'rT|:'. a Friede & Goaldman 9500
Pacesetter, was deliverad in 1965. Another samisuh, Nobls
Jirn Thompson, was relired,

In August, Maersk Drilling, which aperates 22 rigs, reported a
profit of USS218 million in 20) 2015, which it attributed to strong
operational performance, Neel growth and general cost savings, Al
the and of 20 2015, Maersk Drilling’s forward contract coveragn was
61% for the rest of 2015, 61% for 2016 and 32% for 2017, The total
revenue backlog by the end 20 2015 amounted (o 5.3 billion.

Throe Macrsk Iig_f',‘, wirre iclle r||:ri|1}; thie ]:u'l'irld And in [||:|_'.'_
the company announced it would decommission the Maersk
Endurer jackup and recyele the rig in China. Buill in 1984,
it wias one of the oldest in Maersk Drilling's flect. Earlics
in the yaar, the company announced it would aliminata 90

Because the need to
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Rig stats

Worldwide
Rig Type  Total Rigs
Drillship 111
Jachup 403
Bemisub 158
Tenders 20
Total F00
Gulf of Mexico
RigTypa  Total Rigs
Drillship 30
Jackup ]
Semisub 15
Tenders WA
Total 103
Asia Pacific
Rig Type Total Rigs
Drillship 8
Jackup 95
Semisub 28
andlvrl 18
Total 150
Latin America
Rig Type  Total Rigs
Drillship 25
Jackup B
Semisub 19
Tenders 2
Total 55

Contracted
20
24]
na

Available
21
112
a3
1
187

Northwest European Continental Shelf
RigType TotalRlgs GContracted Awvallable Utilization

Drillship AR MR
Jackup 7 3
Semisub Pt 2
Tendars M /A
Total 62 52
Middle East & Caspian Sea
Rig Type  Total Rigs Contracted
Drillship M NS
Jockup = g5
Semisub 2 1
Tenders MAA NS
Total a7 55
Sub-Saharan Africa
Rig Type  Total Rigs Contracted
Drillship 1] 17
Jackup 17 14
Semisub 7 ]
Tenders B
Total 51 42
Rest of the World
Rig Type  Total Rigs Contracted
Drillship 3 1
Jackup 22 13
Semisub 11 7
Tenders A N/
Tatal 38 2

Source; InfisddRigs
M Oclober 2015
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Utilization
N/
3%
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One of two fifth generation semisubmersible drilling rigs that
could be scrapped if no other contracts come along.
Phats from Ocean Rig.

P:):'.jl:'nn". from its head office in ﬂnpnnhngnn. DNenmark. In
January, Maersk Drilling took dalivery of its third, of four,
ultra-harsh environment jackup, XLE-3, from the Keppal
FELS shipyard in Singapore. A fourth is due to be delivered
from Daswnoo Shipbuilding and Marine Enginearing [IJSME)
shipyard in South Korea in 2016, The four jackup rigs repre-
sent a total investment of 32.6 hillion,

Seadrill currently has 15 rigs under construction comprised
of four drillships, three semisulmersibles, and eight jackups.
According to the company’s 10 2015 report, Seadrill’s arder
hacklog as of May was §8.9 hillion, comprised of $7.2 billion for
the Aoater Neet and 51,7 billion for the jackup fleet.

“During [1Q], the market has scen very litthe new fixture
activity and the new contracts that have materialized are at
significantly lower day rates.” Seadrill remarked in ils most
recently quarterly repart. *Customer conversations have
focused on renegotiation of existing contracts. often in exchange
for additional duration.”

And, Seadrill isn't the only company seting this trend in
renegotiations. Hercules Offshore received a reprieve from
Saudi Aramco in June, The operator rescinded ils termination
notice for the Hercules 261 i:‘mkup. The twio nnmp:nu'm rain-
stated the five-year contract for the jackup that will run through
Movemnbor 2019,

Perth-hasod explorer Pura Vida Energy announced in carly
Angust that its exploration pariner in the Mazagan permit off-
shore Moroceo, Freeporl-MoMorRan planned (o take advantage
of the current deprassed market. "Rates for despwator drillships
kava fallen sharply since the Ahveod Achiever was contractad
and the operator has canceled the second slot under the rig
share agreement in order 1o contract another vessel to take
advantage of the current weakness in market conditions for rigs
with the aimn to reduce the cost of the second well.”

The ultra-deepwater drillship Atwoad Achiever had a con-
tractad day rate of S667,000 on its original fixed contract, which
wis supposed Lo ond in November 2017,

With mast of its rigs facing a day rate change due to cost
escalation provisions within contracts, Atwooad Oceanics has
apled o delay the delivery of one ultm-deepwater drillships
the Atwoad Admiral, under canstriction in South Kaorea, nntil
Mareh 2016, In its fleet status report, the company noted it
could choose to delay a second. the Atwood Archer, 1o June
2017, if necossary. OE
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Lessons

Learning from incidents is
easier said than done. Edward
Smith and Richard Roels, of
DNV GL, give guidance on how
to maximize learning from incidents,
accidents and other events.

ollowing & major incident, it is common to hear those

involved talk about “learning lessons” in a way that

implies this is an automatic or natural process. In fact,
evidence suggests that it can be challenging for major hagard
industries to learn effectively from incidents,

Responding that *we have learnt from this incident” is an
open phrase thet could mean different things to different people:
a. That the team of investigators has understood how and why
an incident ocourrad.

b. That several people in an organization now koow how Lo
provent it happening again,

€. That an organization has implamented a set of changes (for
example in equipment and personnel behaviors), which will
prevent this event happening again.

d. That an organization has implemented a set of changes.
which will prevent this event, and similar events, happening

learned

again and even learnt about its processes for Learning from
Incidents [LFI) s a resull of an incident investigation.

These points represent a range of learning potential; however,
a change must happen before it can be claimed that learning has
oeeurned. Implementing changes and taking preventalive aclion
wonld be oxpectod to reduce risk further than simply carrving
ouft an investigation.

The Energy Institute (EI) published “Guidance on investigaling
human and organizational factors aspects of incidents and acei-
dents” in 2008. Whila most companiss have now implemented
processes or identifving why an incidenl happened, the next
challenge is to learn from, and change after, an incident. The EI is
currently updating the original guidance to cover the whole LFI
process, from reporting and finding out about incidents through
to effective learning and changing practices.

Key LFl stages

The 1.F1 procoss consists of several stages including reporting,
invastigation, producing recommendations and actions, and
broadening learning.




Phndees froen DV G

While many incidents will be formally reported, not
all are and details of others will be gathered infor-
mally. Resvarch has indicated that many incidents per

actual accident need to be n:]mrrnrl to dr
tional learning.
Incident investigation is considered to cover both

e nrg.mi?n-

the fact finding and analysis stages, recognizing that
itarations batweon these stages will be required to
evenlually reach s conclusion of what happened and
why. Some organizations may struggle to provide
competent investigation parsonnel, especially to cover
specialist topics such as Human and Omganizational
Factors (HOF),
Carrving out recommendations and actions is a
common ared of weakness, even investigations carried
out hy experienced investigators can make recommen-
dations that are never implemented,
Improving the processes around managing recom-
mendations and the resulting actions will help impla-
maent tha local learning asgsocialed with a specific
evenl and lay the foundations for broader learning,
There are clearly difficult challenges in reaching a
wider group of people, beyond those immediately
affocted, and belping them to learn from an incident,
Presvious research into LFT has identified that along
each of the stages there are blockers to learning, e.g.:
® Fear of being blamed, professionally embarrassed or
incriminating others by reparting,
® Lack of awareness about what should be reported or
included in an investigation.

= Complexity of reporting systems and
recommaendations.

® [nsulficient resources allocated o investigation,

® Recommendations nol accepted by line managemen

fal com

¢ [nsullicient checks thatl recommendations will elfectively
reduce risk.

* Legal constraints.

However, each sel of blockers also has a set of enablers. which

have heen identified to overcome the challenges, e.g,

& Lsar-centerad reparting procoasses,

* Foedback at end of LFT process to demonstrate that reports
lead 1o effective changes,

= Senior management commitment to provision of competent
investigalors.

= Consultation while developing recommendations

* Check recommendations ars risk proportionate and will not
inadvertently increase risk,

® Turning lessons into good practice guidance, which does not
carry liability risks.

& Develop indicators for following up on implemanted actions.

The final step in implementing LF1 is evaluation, i.e. has effer

tive learning taken place. Monitoring measuras with tangible

vulcomes, such as number of recommendations overdue, is

rolatively straightforward. However, corporate and personnel

attitudes are harder to measure and more can be done in this

area (o establish good practices,

The potential blockers show the number of challenges 1o
implamenting an LFI process. By updating the El guidance to
include the whole process, the good practice enablers mentioned
will allow organizations to build a structure, which will improve
LFL Keducing the blockers to learning and increaging the learn-
ing potential will ultimately ingprove risk |r:|':|l1i|:..',1'|rn.'|1l.c£

This papar wag originally presented at Hozards 25, 13-15 May
2015, .I".'rf.'n.frr.l:};llr, LR

Dr Edward Smith is a Senior Principal
Comsultant al DNV GL. He has o Bhi} on
how maintenance management affects the
reliability and safety of major hozard
syslems, He joined DNV in 1989 where his

main activities hnve invelved safety risk
OESESEMent, f-f.'.fr’.'f'l' managemant systems
and hwman factors. He has alse worked in

4

aviation fu':.-c;r.-\r.l'n.lh' Air Traffic Management), offshore, danger

aus goods transpert, rail and enshom process industries.

Richard Roels is a Senior Consultant at
DNV GL. Ha is a Charterad Occupational
'-‘ Payvechologist specialising in the manage-
, ment of major accident risk in the oil and
pas and trangportation industries. His work

covers aspects relating safoly managemment

anid human factors, including inspection
activities on behalf of regulators. conduct-
ing salety reviews and inguiries following serions incidents, as
wall as undertaking other specialist studies,

FURTHER READING

Lloyd's Register's Mark Tipping outlines the
considerations which nead to be taken into account to
assure the future of FLNG by reducing new build risks
and costs. http:Mwww oedigital comydcomponents/k2s
itam/ 10663-assuring-the-future-of-fing
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The subsea field view as seen demonstrates the high level tactical view that can be used for subsea operations. This ensures a
more complete picture for the ROV operator and subsea engineer and provides for effective field management in low visibility
conditions. The use of survey positioning gear subsea allows the equipment to be positioned with centimeter level accuracy.

Irsages from Oceaneering

Taking augmented

reality subsea

Mark Stevens and Bob Moschetta,
of Oceaneering, discuss the
benefits of using augmented
reality for subsea training.

November 2015 | OF

ugmented and virtual reality environmants are ben-

eficial fur offshore operations or any remole environ-

mont. The averall risk i2 reduced and jobh axecution is
improved. Specifically. safaty is enhanced as the antire subzea
enviromment can come o life and the job can be performed in
the virtual environment. Thus, work instractions, procedures
anid processes which are intended for the actual job can be
viewed and tested, This helps ensure problems that affect the
equipment, the people and the execution of the job can be cor-
rected ahead of time,

This increased visualization of how the jubs is :illl.]_].ll;}:il!tl. 1o
oceur provides the opportunity for the continuons improvemoent
cycle to be used as equipment, process or work instructions can
be modified based upon the virtual testing of executing the job,
thereby reducing the risk and improving efficiency.

Situational awareness
Augrmentod reality takes into account additional sensor data,

oodigital com
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which enhances situational awarenass. An example would ba
loading 30 models intea live video display. I the offshore visibil-

Various products over the next two vears will be hitting the
market on the consumer side (e, Oculus, Sony, and Microsoft)
and these should accelerate the usage of the tools and how they

ity decreases due 1o fog or muddy water, the 30 models overlaid

into the videa would provide additional
inpuls to ensure Lhe '[ul: can be vom-
pleted effectively. Training employees
on utilizing the augmented reality tools
ensures thal they are using all available
means to complete the praject.

Aungmented training can ensura that
personnel are aware of the potential
hazards presented by the environment,
equipment and procedures that will be
ulilized for jobs, This allows for hezards
and inefficiencies to be identified and
resolved, thus reducing the likelihond
of managing the change. incurring
delays and incroased rigk at the job site.
Hecommended changes can be commu-
nicated o the project managers and engi-
nieers to ensure the proposed changes o
squipmeant and processes are adequate
for the particular job.

Training

Performance enhancements for training
can be provided by augmented reality
due to the increased reallsm provided

The augmented reality view combines the
real-time video with the 30 model, which
allows operations to occur in real time, This
view demonstrates the overlay capability
whereas the 3D model is overlaid into

the real-time video which provides the
augmented reality capability. The bottom
view i5 the real-time video with the modal
renderad into the ROV operator's screen.

can he usad in the workplace.

Oceaneering's experience
Oeeaneering utilizes ROV simulators
throughout our worldwide training
centars, The usa of the simulators ensures
that the ROV pilats are familiar with the
PRMEIESSES H]'I.[! “l;]ltll'[]].'l- for l!Hl_!II W peom-
ing mission and also allows for advanced
testing of new ROV tooling that was
developed for the specific job. Portable
simulators are utilized offshore for recur-
rant training, thus ROV oparators can
HEERN, Ill'l:]!.'ti:[.'L' I;.I.Hl.l. I'll"l.-'ji.!".'n.' iil'l:r' -I.!] H:][IHL‘H
to the mission. Moreover, potential haz-
ards can be identifiad and correctad.
The use of augmented training helps
to ensure the operator’s situational
awarenasg i& such that the loss of
visibility that may occur on the sctoal
job should not impede the mission
and ohjectives. This is possibla as the
augmented visuals provided in the
operator display will provide a clear
picture of the situation to allow tha

IJJ.' the latest HLIHI!LE.‘II‘I.‘Ii syalums, The

repeatability of the training scenarios and the utilization of an
effective physics angine 1o replicate the real-world environmental
factors (e, gravily, wind, and temperature effects) should ensure
flawlpss execotion of the actual joh. An example of a physics
engine would allow a traines to simulate how an ROV would
work as hefshe is heading lowards an object and the engine was
cut off. The physics engine would show the ROV slowing down
instead of an instant stop.

Skills and capabilities can be coptured snd replayed ulilizing
an augmented reality platform by capturing the user input via all
of the control systems. This can be combined with other senzor
data such as the position of egquipment which can be reviewed
with new technicians to demonstrate the most effective process
o completa a mission or job. The capturing of the user input
would allow an organization 1o set up a baseline mission profile
that can be replayed back to a new user 2o that their inputs and
eontrels are adjusted to meet or excel the bazeling recording.

Equipment
The usze of haptic contrals and touch sensors should allow for
remole operational missions to be achieved while not on-sile,
Haptic tools recreate the feel of actually touching objects even
though the aparatar is remote. Thesa controls provide realistic
feedback 1o give the user, which creates the feeling I|11,.'_'c Hre
present in close proximity to the system, Using the robotic
optical cameras and eontrols from the remote system allows tha
operators lo explore and identify hazardoss conditions, such as
a suhbsea equipment failure, which has the potential for a subsea
release of oil or gas.

Additionally, the utilization of wearable augmented head-
sets should see an increase in usage in the commercial market,

30
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mission o continue,

This is similar to the aviation community where tho pilots
heads up display (HUD) is augmented with the runway posi-
lion in gero vigibility and the pilol is comforlable completing
the landing due 1o confidence provided by his/her training.
Augmented reality training in the aviation warld is g0 effective
that the first time an aicline co-pilol operates the controls of a
commercial aircraft, it is typically with customers onboard, The
Pilot-in-Command or senior pilot then provides monitoring of
the co-pilot’s sctivities and this demonstrates the cost savings
as well becanse a dedicated aircraft isn't required. QE

Moark Stevens, .[Ii'rm.'rr_!ruj‘t:&.'\r.'ti;rr:g.'f'jrig
Communicotions Salutions (OCS), is an
information technology industry veteran with
extensive experierce in the global oilfield
communicationg segmant. He has been with
COeeanacring for more than 15 years and Is
responsible for growing OCS's globof
technelagy business both orgonically aned
through strategic acquisitions that further extend the company’s
jrliﬂ'{fﬁ'{]‘n’.‘ {"I{f ﬁit]ﬁ W ffi.'l-"!.'.rf.?j.l‘.l'”t.‘ﬂ [ I!.'Ijﬂ.'ﬂ'“ﬁl!.' {J'Hd TSNS,

Bob Maoschetta is the Sr. Viee President of
Health Suﬁ.'i_l.' l_'.'rlw'rurum.‘:rfuf-'}'n:riniug-
Clueality at Qeeaneering International, Inc.
He is experienced in integrating industry
best practices, HSE management prineiples,
quality improvement praocesses, and
regulatory stendards. Bob is a Cartified
Safely Professional with o moster's degree
in safety management from West Virginio University.
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Heather Saucier speaks with
Mark Randolph and Susan
Gourvenec, professors at the
University of Western Australia’s
Centre for Offshore Foundation
Systems, about deepwater
geotechnical challenges, such

as complex carbonates found off
the coast of Australia, and new
developments for effectively

exploiting deepwater oil and gas.

& offshore exploration moves

:I'||I.H|I":'|!-l.'l' walers and into

frontier basins that are carhon-
ate in natare, challenges in geatechnical
engineering have inspired a handlul of
advancements that, in some Ways, are
ravolutionizing the offshore industry.

Many are taking place at the Universily
of Wastern Australia’s Centre for Offshore
Foundation Systems (COFS), which
maintaing the highest concentration of
gl!l'l“"i hnical researchors in tho n‘n|'1|3, o
o mantion a carbonate-hased “backyard”
highly conducive to researching soil
sampling, peohazards, anchoring systems,
and walcoming the world’s first floating
liguelied nalural gas (FLNG) facility,

“Wa |1.|1'|';LFJI BO-70 research staf
and students. partly becausa of the
problematic seabed soils off the coast
of Australia, and we need a concerted
affort to understand them,™ said Mark
Randolph, a geotechnical engineer and
professor and founding director of COFS,
which iz funded by the government and
industry. “In many ways, we are on the
||'.-!|.|i:'|;-] 1!":,-:I' of research,”

Unlike areas such as the Gulf of
Mexico and the North Sea, which have
establishod |||'r'J:-'|.'\. ator ||¢i||5|t:-'—. ||H:l;!_|'.'||'|'|"-.
areas off the coast of Anstralia, India
gid China must deal with the complex
carhonates I|i.'|r_ i 1‘:|-.'|'|!:l."i~'.|' their seabeds 1o
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of drill reds, etc., are visible.

Photes taken by Chris Al

Saaflnar

effectively exploil oil and gas.
“Carhonates vary in nature and

atrength as vou go down verti-

cally through the seabed,” Randolph

-::'.|||i'|;'|:\:|'| “1f you mowve laterally I'."

Seabed drill being recoverad (at night). The upper A-frame and the circular carousels

Dirill Supenintendent, from the Fugroe- MeClellnnd oific

1 i Howrston

Tk, vou might find completely different
“rI.'I“:'!‘I.'I;rh:L' o

“Australia is just now looking over i
continental shelf,” said Susan Gourvenex,
a professor of geonim hanics at COFS and




co-authar, with Randolph, of Offshoere
Gaotechnical Engineering, a book that
J'uiliull_'.' sturted oul as a student’s guithr.
She added that Australia's fivst truly
deapwater offshore project, the Gorgon gas
project, extends 1100m deep in one field,

Soil sampling

As the industry moves off the conlinen-
tal shelf, it hecomes more difficult to
investigata the seabed. “1t's not just a
matler of leking scoop samples,”
Randolph said. “Quantitative
measuramanis of soil strangth
must be made,”

In the last decade, “enormons™
developments in seabed robotic |
drilling systems have been '
made, Randalph said. Today,
gmall and modular systems
can be lowersd inlo the waler
column and opened like a moonlander
an the seabed. They are connacted to
remolely operated vehicles (ROVs) wilh
umbilical cords, and all operations take
placa on the seafloor,

“Clever robotics drill [|:||'ng|1 the |EI!.'-
ars of the seabed down to about 40-50m,"
Handolph explained. "It's a revolutionary
way o lake samples, You end up with a
higher quality sample for less than the
traditional cost of a vesszel.”

A joint industry project led by
COFS kickad off earlier this year with

oedigital.com

Mark Randolph

Renthic Geotech, Fugro, Shell, Total and
Waadsida. All are working to advance
site investigation by :||,r!'w1,.-:|'i:|tg NEw se1-
sors, tools, and engineering design meth-
ods that will improve intelligent and
efficient geotechnical seabed surveys,

One goal is further advancing sea-
bad penstromeaters, including the T-bar
and pieso ball devices, developed by
Ramdolph and colleagues in the 19905 1o
measure soil strength. This new phase
of research includes additional
penetrometer devices, such as
the hemiball and toroid, which
will provide more detailed
measurements of soil response
through seabed interactions that
are more directly relevant lo
engineering design.

“Wa still take samplos and
test them inoa lab, bul there has
been an increasing amount of sophis-
tication in testing offshore, and pen-
etrometers are good examples of that,”
Randolph said. “The more you can do
affshore in situ, the more confidence you
have in the numbsers you get,”

Geochazards

As geotechnical sngineers strive to balter
understand tha makeup of the seafloor,
understanding geohazards iz crucial.
“Geohazards have seen a significant
increase in attention by the industry as il

én_tsﬂuduag i3 ADojoan

A coastline scens taken during a recant site
investigation off the northwest coast of
Australia, just outside Dampier.

moves into deoper waters,” Randolph said,

Seahed slides, caused by continental
shell breaks, can inflicl severe damage
to fixed platforms, pipelines, submarine
cables and other seafloor installations.

“Muost deep walers are riddled with
histarical, or relic, slides,” Randalph
gald, adding that slides can ba tans and
even hundreds of kilometers long. “We
must be able to accurately assess the
riska of new slides to protect subsea
inlrastruciure,”

Assessment of risk from seabed slides
invalves naol only estimating the prob-
ubililg.' of a1 new slide hui:lg generated,
but modeling the likely runout path of
the resulting debris low and determin-
ing whather or not it will impact subses
infrastructurea.

Anchoring systems
MNow that floating production storage and
offloading [FI'50}) vessals are replac-
ing many fixed platforms, innovalive
anchoring systems are being developed
tor batter secure FPS0s and simultanda-
l,JIl!i]!.' reduce EII‘L‘II'I.[I!:I'EH:I vosts, The
dynamically embedded plate anchor
[DEPLA), developed by COFS Assoeiate
Professor Conleth O'Loughlin and
Mark Richardzan, a former PhID stu-
dent at COFS, is one of the cutting-odga
developments.

The DEPLA is a rocket-shaped anchor
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that relies on its weight and kinetic
energy from free-fall to penotrate to a
target depth in the seabed. Onee 1t s
embedded, its shaft is remaoved, leaving
the anchor's flukes vertically embad-
cled iu'ﬂiu“}', bt then rotat ing under the
action of the mooring line load 10 serve
as a plate anchor,

Also relatively new is the OMNI-Max
anchor, which is a gravity-hasad, dynami-
callv penaetrating anchor capable of being
loaded inany direction around ils axis.
Develaped by Delmar, the anchor pen-
etrates more deaply into the soil under
extreme loading and uplill angle condi-
tions, according to the company's wehsite,

“It’z a clever design,” Randolph said,
commenting on ils minimal size vel groal
holding capacity. “1t can be installed to
a moderate depth, and when it is pulled
it further penetrates the seabed floor and
becomes stronger.”

The first FLNG
The need for effective anchors
couldn’t be more obvious than
on the developing FLNG project
in Australia’s Prelude field,
200km off the continent’s north-
wesl coast, “This i a revolulion-
ary technology developed by
Shaell,” said Neil Gllmour., the
company’s vice president of Integrated
Gas Development. It has the potential to
change the way we produce natural gag.”
Rather that send natural gas lo a pro-
crasing facility through large and costly

34 November 2015 | OF

pipelines, the FLNG will liquefy the
natural gas on the vessel so that it can be
offlvaded directly onto lankers [or export,
Randalph explained

“Tha FLING vessal itselfl is a gigantic
tanker, |11,u|rl_l.' half 8 kilometer qug,
The loads on each mooring are high -
extremely high,” he said, adding that
each corner will be anchored by four
lines that are attached to vertically driven
pilag 50-A0m in tha seabed.

Frojects like the FLNG are neces-
sary to reduce the cost of producing gas
from deep waters, Randolph explained.
“The export pipelines are coloasally
more expensive and hard to engineer,
Especially in shallow waters, you must
1.||:E|i wi[h lhu WHYUS il]l!_,l the currents,
The cost to stabilize a pipeline becomes
enormous. The big driver iz to avoid
these large export pipelines — which are
typically mora than 1m in diameter — by
liguafying the gas offshore.”

Making the seabed your

friend

In the wake of such techni-

cal advancements, Gourvenec

reminds of anothar possibility

te muke offshore Huulu::hui::ul

engineering more offoctive:

making the seabed vour friend.
“A lot ol offshore operations can sctually

improve tha strength of the soil with the

Inads they place on the seabed.” sha zaid.
For example, when a subses mat is

sot down on the seabed, the load of the

foundation and structure it supports
applies a load to the seabed, Gourvene:
explained. This causes water in the soil
voids boneath the foundation to drain
awayv. As tha water drains, the voids
reduce in volume and the soil beoeath
the foundation becomes denser and
stronger. The same holds trus of lateral
lomds applivd 1o a foundation. derived
from thermal expansion of the attached
pipalines.

“Il hese increases in seabed strength
can be ‘banked,” then efficiencies in foun-
dation design can be realized,” Gourvenec
said, “Since vperalional loading — rather
than environmental loading — causes the
lateral loading af subsea infrastructure,
e upl:ruliulm] Processes arg known
—unlike unpredictable and anintermap-
able environmental loading — and can he
included into design processes,”

Ramping up research

Randolph recognizes that the industry

is experiencing a downturn, However,

he insists that now is an ideal time to

develop more economical ways to exploil

decpwater fields in challenging environ-

menis. Ironically, it alzo is a time when

funds for
“The industry is down at the moment,

but thera are still new fialds to be deval-

oped in next 10-20 years,"” he said. "I

research are olten cul,

harder to get rasearch funding, and compa-
niss nead o cut costs by using less expen-
sivie lechnology. Bul, the way Lo develop
smaller goar requires research.” QE

oodigital com
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Melanie Luthi, Sanna Zainoune, and
Stephen Forrester, of NOV, discuss
how streaming downhole data on

a job In the Norwegian North Sea
helped improve both the drilling
process and decision making.

hen tasked with a job that

included complex reser-

vairs and conditions, MOV
opted to utilize its aVolva Optimization
Service, developed within NOV Wellbore
T |.'||'|1‘:-fﬂ{1'i|“:. Thi aystem 1'|||!i]‘!.-; exialing
rigs and rig crews with an advanced tool-
kit that improves perfonmance, enables
real-time decision |'|'|i'|Li|'|}:_ and enhances
analytics capabilities. The premier tier
of the eVolve service, AUTOMATE.,
enhances wellbore quality and makes
drilling more efficient while reducing
well delivery times and improving safely,

Tatal E&P Naorge is I.II'"n.'I'i:-:I-i'Ini‘l'!I:\{: i

Morwegian North Sea field that consiste
of an oil reservoir and several deeper,

structurally complex, high-pressure g

36 Nowembor 2015 | OF

and condonsate regervoirs. Walls drilled
in this operation have restricled pressure
windows, me |H’.-‘.i|:|li|1:'_', A mone |:|||1'|||||-I|I
understanding of the environment, NOVY
was taskad with providing Totul E&P
MNorge with the downhole data to analyze
the wallbore, which waould improve deci-
sion making for more efficient and safer
l:r|:|1'r.1I:|'||1-'.

Hasad on the specific paramaters of
Tolal E&P Nomge's project, NOV incor-
porated the RlackStream alang-string
maasuremeant [ASM] tonls to meat the
stated objectives. BlackStream ASM lools
Al IIIIiII'tl!lT'II“'I;ﬂIIII' |-||:'II'|||||:|.| llll"";"-llll‘
roftation, and three-axis vibration data at
high frequencies, When coupled with the
IntelliSery |1i;’_‘,h -'-'.|'||.:|-ri Wirad Dirill Pi|'||-
telematry natwork, the BlackStream ASM
tools provided streaming visualization of
the downhola data to enahle ‘-I:II"IE-.'|.'II'I|::'I“_'..
reduced nonproductive time, improved
wel lbore integrity, and sustained safety,

This Ellllil':r has the dual intent of
providing significant and immadiate
vialue 1o the operator while developing
III‘II-II-IIIH! 1|!|'|'a-|-w:1!|'| I.III !I]IIIII' fll'll!ll'llil'l”u'li

implementation and continued anginoer-
ing developments. We improved both
re information

ACCOSS 10 'I.'.I:'“.I"JI'IH! Illf!.
and the support required to iIncorporate
this new and additional infonmation

mito T formancne 1m ELAELE ments across
multiple phages of the drilling operation.
These phases included, but were not
limited to, the follow INg SConarios:

& A relatively long drain with a restrictad
pressure window was successfully
drillad |I.~'.i!'|;’! the BlackStream ASM tools
as part of the AUTOMATE tier of the
eVolve service. Operators have con-
'I.I'I'Ilirll::l.”:l, li!lil"l. on -‘II'II‘ILI:-II I'IH'!'-!':IHI!
measuramants at the bit and hyvdraulics
models o estimate the equivalent Nuid
|’|1:|1'-'.i1:l.' af tha casing shos H-I‘.' naing the
BlackStream ASM toals, an extended
dataset was collected in real time, pro-

W :lliI!-_] a detailecd ||:| ture af the pressure
and equivalent circulating density (ECD)
distribution both in the open- and cused
hole. This real-time data enahled timely
and precize optimization of drilling
parameters, Muid properties, and section

length, resulting in the oil |||1'|||I|| o
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The time-based log shows the annular pressure, as measured at the bit by the
LWD tool, and also by three BlackStream ASM tools placed along the string. If
only using the LWD tool, the cliant would have to raly on modeled hydraulics
calculations to estimate the ECD at the casing shoe. Using the BlackStream
ASM tools the ECD is measured along the wellbore and at the casing shoe, eliminating
uncertainties and allowing the cliant to make an informed decislon. e from MOV

wirll's drain being extended by approxi-
mataly 6566 (200m) measured depth.
Tolal E&P Nomge's wse of this new method
to acquire data along the drillstring gave
tham tha confidence to safely drill ahead.
B When total losses were encounbered
while rJrHiing_ the BlackStream ASM
tonls ware used to monitor annular pres-
sure lrands, The information provided by

the tools helped in estimating the relative

height af the annulus fluid column. The
Mow-oll information enabled continuons
monitaring of the well, even while wait-
ing on cement. The AUTOMATE tier of
the eVolve service generaled beller infor-
mation concerning wellbore conditions
and stability, ultimately providing value
for the client.

B Afor Total E&P Nnrgr- encotntersd
logses, a cement plug was pumped and
the BlackStream ASM lools were un

as part of the cemont stinger. After an
injection test was performed at a low
fow rate, our BlockStremm ASM lools
were used o monitor annular pressure

oedigital. com

trends. This data, provided in real time
with high accuracy, halped confirm that
the losses were efliciently sealed ofl. The
AUTOMATE tier of the oVolve service
provided the data necassary to bring
clarity 1o the 1otal wellbore environment,
and the real-time information r]nﬁr'rihing
the hale condition enabled the client to

resunne drilling operstions withoul furher

dalays.

® When a packolf ocourred, the annular
pressure mesasuremenls provided by Lhe
BlackStream: ASM tools helped Total E&P
Morge understand whare the string was
sluck. A sudden annular pressure increase
at the BlackStream ASM tool closer to the
hit was nat seen by the other tool placed
in upper parl of the drillstring. The dif-
ference between the two readings proved
that the packoft was being ssan in hetween
the two sensors, The ability (o identify

the packoff location from this information
helped find the optimal location to cot the
pipe wilhoul having lo run a wireline froee-
point indication tool, The AUTOMATE

This trajectory profile highlights how

the ECD measurements along the string
provided by NOV's BlackStream ASM tool
helped in monitoring wellbore conditions,
not anly at the bit, but also in critical
parts such as the casing shoe.

tier of the eVolve service provided real-
time information thet described the hole
condition, enahling the operator to safely
manage a critical situation.

Acyuiring dets from distribuled sen-
sors along the drillstring in real time
relures [ost timae, incroases parformance,
and enabiles real-lime decision making.

An improved understanding of ECD and
equivalent static density distribution and
fluid behavier along the wellbore is a vital
COTponen of the decision m:ll»..ing prodess

As the industry seeks to advance well-
bore technologies through new develop-
ments in antomation and optimization,
MOV has successfully implemented the
AUTOMATE tier of the eVolve service.

The value derived from this operation
in the Norwngian North Sea is just ong
example of enabling clienls to more efli-
ciently and effoctively addross challenges
and maat objectives. Moreover, NOV's
commiliment o engoing development
of software applications and processes
for implemantation in future projects
vnsures that the company will continue
ta learn how 1o better sorve and add
valua to warldwide elient operations. CE

Sanna Fainoune is o
senior dvnamie
drilling solutions
enginecr. In the
industry since 2005,
she joined NOV this
spring. Her role is

ta provide technical
support to operational projects the

North Sea. She holds o moster's in process
enginearing from Engineering School of
Grenoble, Fronoe,

Melanie Luthi iz
business development
.'ilrlr?“?ﬁff JTII,'!J'I‘I'.'E:J'!J'
focused on the aVolve
Ciptimizalion Service,
Luthi holds a
bachelars in both

mcchonical enginoer-

ing and business administration from the
Liniversity of Kansas.

Stephen Farrester, o marketing and
technical communications writer with
NOV worked as o conlribuling editor on
thiz nrticle
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Minimal facilities
for maximum margins

As the oil price continues
to fall, more focus is
falling on lower cost

platform solutions for
marginal fields. John
Bradbury reports on a
marginal field development
consortium project.

I:.'- BT Ol & Gas (ABTOM), a
e ajoint venture betwesn BEMEI
risk consultancy and Enegi Oil, has
already travalled quite a distance in
ils journey towards low cost produc-
tion solutions and its goal of trans-
forming marginal field development.

ABTOG has identified a number

of characteristics it balioves are
eritical to marginal fleld develop-
ments — re-deployvability, indepen-
donce from infrastrocting, storage
capacity. lowar oparational costs
(OFEX] delivered through nor-

mally unattendod operations, and
a higher certainty of cost and delivery
sehedule,

“Given that a major contributor to
offshore (I'EX is personnal-ralated, wa
uu|||}':r.l.r:i, which areas can be reduced or
eliminated entirely, which can result in
huga savings through normally unat-
tended opermtions.” explains Simon
Bygrave st ARTOG. “In conjunction with
this, wa have brought together existing
capilal expenditure (CAPEX) efficien
techniques ta provide substantially more
economic offshore solutions. We began
wilth production buoy technology, with
varying conditions in mind, and more
recantly have developed our NU-SIFT
platform (pormally unattended self-
installing fixed tawer], which is designed
for Morth Sea conditions.”

Based on existing cell-spar lechnology,
the NU-SIFT is a re-deplovable prodoc-
tion facility with storage capability and
platform-based wells, minimizing the

need for subsea equipment, The NU-SIFT

38 Novembeor 20156 | OF

The SIFT concept. Images fram ABT 0N & Gas

can ba installed without the noad for
heavy lill vessels and is xed 1o the sea-
bed using a range of options depending
on the conditions, including a micra-
pile temnplate or suction anchors which
riscluice dng:nmmiﬁr.inning costs,

The current NU-SIFT design can oper-
ale in up lo 120m water depth, accom-
modate a jackop for development well
drilling, which further reduces cost, and
handle up o 53500-tonme of lopsides The
concapt features thres r.}'lim'l:i,: al 10.3#..
which also provide storage capacity along
wilh an additional, central storage cell.

While this could be suitable for a
central North Sea location, Jonathan
White, business development director for
.-‘.]ml I Flfl':ginr:ming in Abardeon, says the
platform’s application is not limited to
Lhis location.

Bygrave says the firm's analysis of a
marginal flald projact in the North Sea
demonstrates that the NU-SIFT could
rinduce development costs by up to GO%.

i Previously ARTOG worked
with Antrim Energy lo create

a foating solution for the
North Sea Fyne fleld. Althongh
this project has stalled doe

to the oil price fall, work
complatad for the field’s

Field Development Plan has
advanced the NLU-SIFT design.

Undatarrad, ABTOG formed
& collaboration with a number
of offshore specialists who aro
working together to axecuta
projects by combining their
ex pertise. Bygrave explains:
“The Marginal Fiald Delivary
Consorlium is dedicated o
developing hydrocarbon
resources around the world,
which cannot be economically
recoverad using conventional
mathods, "

He savs consorlium meimn-
hers offer the technology and
garvices raquired to daliver
marginal oil and gas projects,
from project identification and
concept selection, through to operation
and decommissioning, Apollo Olfshore
I-:ngiulumril1g was ane of the first r.nmpn'ninf.
to join the consartium in May this vear,

White says: “We believe that there is
still significant potential in the Maorth
Sea, and beyond, for innovative produe-
tion solutions that will allow opera-
tars to extract reserves efficiently and
etfactivaly. This iz exactly the tvpo of
approach and lechnology our industry
presently needs for continued investment
to unlock marginal reserves.”

Apollo is focusing on the structural
design of the NU-SIFT: “Marginal fields
will nead a range of salutions to exploit
these reserves 1|1:|n:|u|:ir:|;|,- on the field
characteristics. Tha NU-SIFT is just one of
the production solutions the consortinm
offers,” White savs.

Apollo is working with ARTOG to
dasign the structurs to accommaodate stor-
age requirements, reducing subsea costs,
whilst also ensuring NU-SIFT is simple

oodigital com
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to install and re-deplovable with
minimal cost from project to
project = a kay requirement for
smaller marginal fields.

Bygrave savs: “Cur solu-
tions combine two aspects, the
normally unattended topsides
and tha structure, which, for
tha NU-SIFT, alse housaes the
storage. Having developed a
number of production solutions
appropriate for differont condi-
tons we describe ourselves
as structure neutral, in that
wa can combine the normally
unaltended topsides with any of the
structures we offer depending on field
characteristics.”

ABTOG 15 working with two other con-
sortium members to develap the normally
unattended capability, which is erucial
to lowenng OPEX, Processing specialist
Frames is designing process equipment
to ensure that monitoring, reliability and
maintenance schedules allow normally
unattended operations, while Kongsherg
Maritima's Integrated Control and Safety
Svstems (IC55] will be wsed to manage the
aperations from onshore,

With the consortium’s emphasis on fit

ARUP's ACE concaept.

for purpuse design — and no “gold-plating”

~ it is kew that the designs achieve the
lavels of raliability and safety reguirad.
Although there are normally unattended
installations operating on gas fields in the
southern Morth Sea, we are vel to ses a
fully hmctioming normally unattended oil
production facility, Bygrave points out,
although Premier (il i= close (o starting
production from its fxed jacket Solan
facility, wost of Shetland, which it intends
will ba normally unattendad. Statoil is
also considering an wnmanned wellhead
platform on Oseberg as an alternative to
subsaa walls,

“Although we have demon-
stratod that we can combine
proven technology to signifi-
cantly reduce the overall capesx,
it is the cumulative offect
of annual OPEX reductions
that has the greatest impac
on project NPVs [net present
value),” Byvarave continues,
“This lurther enables the release
of marginal resourcos, which
might otherwise ba lost.”

He adds: By leading ths
evalution of offshore produection
we can help secure the marginal
resources nol only in the UK Continental
Shelf, where the cost pressures are critical,
but worldwide. Az basins mature we soe a
huge and growing mearkel for the expertise
and technologies the consortinm offers,”

Fabrication

Construction of a NU-SIFT facility could
take 18-24 months, Bygrave suggests. “Wa
would love Lo build this in a European or
LK facility and where possible we will
try to usae local fabricators,” he says. "Wa
have had discussions with a mumber of
yards in the UK, BEurope and Asia, but no
decigions have bean made.”
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Consideration has also been given to
harnessing expertise gained in building
tubular frames for offshore wind farms.
“This is of a size and scale that it could
definitely be manufactured in a European
sphere,” White says.

A NU-SIFT could be in operation as
early as 2018, Bygrave suggests, depend-
ing on progress with project negotiations.
Nevertheless, Bygrave reports ABTOG is
having “detailed” discussions with opera-
tors about several marginal field opportu-
nities. He adds: “The fall in the
oil price over the last year has
increased the number of fields,
which require low cost solu-
tions, such as ours, if they are
to be developed. We have seen
a significant increase in inter-
est from operators and licence
holders keen to transform the ‘
value of their assets. Crucially,
by extending the life of mature fields the
consortium can help operators to defer
decommissioning and associated expense.

“We are very proud of what we are
doing with the consortium members,”
Bygrave says. “It is a great example of
companies genuinely coming together
and collaborating to achieve the goal

Simon Bygrave

of maximising economic recovery. In
addition to the production solutions, a
major aspect of delivering marginal field
projects is having the right capabilities
and taking the right approach to
maximize efficiency. The key goal of our
consortium is to deliver marginal field
projects on time and within budget. That
requires careful project management
and specialists working together with a
coordinated approach and dedication to
cost reduction.”

Bygrave says the consortium
continues to advance its
production solutions as
opportunities present themselves
and more ideas come to the
fore. “With Arup joining the
consortium in July, we are very
pleased to combine our normally
unattended topside capability

with their award winning Arup
Concept Elevator (ACE) platform as further
option to the NU-SIFT.”

Outside the consortium, work is
underway to implement the collaboration
called for in Sir Ian Wood’s Maximising
Economic Report published in 2014,
through the Technology Leadership Board.
This group which involves the Oil and

Gas Authority, Oil & Gas UK, Industry
Technology Facilitator, as well as operator
and supply chain representatives. One of
its working groups, is focusing on Small
Pools, led by EnQuest on oil, and Centrica
on gas fields.

As announced during Offshore Europe,
the next step will be “Hackathons,”
which will aim to identify a range
of ways to reduce marginal field
development costs.

Previously Shell and NAM introduced
their SWEEP concept - Smart Well
Engineering Exploration and Production
- to identify and exploit smaller gas
fields in the southern North Sea, starting
with the UK Carrack field. The concept,
aimed at deposits of 1 Bcm or less, and
too small for their own minimal facility
platforms or even mono-tower wellhead
protection structures or extended reach
drilling, involved using standardized
subsea trees and pipelines to connect
deposits together to host platforms.

Also, unmanned production buoys
has a proposed a floating solution for
redeveloping the UK Angus and Fife
fields, which involves submerging
processing equipment below the water
line (OE: May 2014). CE
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Tablet-based software
for Ex inspections and maintenance

René Larsen, of Inspection

and maintenance software
specialists SafeEx, discusses
how Ex inspection software was
deployed on a gas compression
jackup rig destined for the
Cantarell field offshore Mexico.

B elore any n'“_ or olfshore ].Jml,ll.u:-
tion facility is put into produc-
tion, International Electrotechnical
Commission [[EC) regulations require that
first initial detailed Ex inspections ar car-
ried out. (In average, a jackup rig contains
up Lo 1500 individoal pieces of Ex equip-
ment, making such a rask daunting,
Initially, Safelix started as an interim
mansgement company supplying engi-
neers and technical personnel for the
il and gas industry. The people behind
SafeBEx were purﬁrnuing Ex inspections
manually and realized the challonges
causad by this traditional mathod.
For example, information was collected
with a pen and paper and subsequently

Scanning the RFID chip initiates the
inspection and creates an electronic

time-stamp.
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entered into a computer, which is a time-
consuming method. It also means a high
risk of errors, il the report is nol given o
the right personnel or in time to fix any
crucial issues. Likewise. the safety inspec-
lion personnel must physically bring
various documents required 1o conduoct Ex
inspactions such as Ex register, drawings,
verbificates, checklists, etc,

Moreover, the traditional method does
not pravide any proof of the inspector’s
presance 1.!3.' the equipment, which offers

Data collection, such as registration of

equipment is done directly on the tablet.
Photos fram SafeEx.

the possibility for neglect.

Therefore, in 2008 SaleEx launched
its first version of the SafeEx Software,
which in 2015 was launched In a second-
generation lablel-based version, SafeEx
is DMV Cl-verified and the saftware
is armong others used at BW Offshore,
Seadrill, Petronas, Dong Energy and by
Moxico's TRESE,

One advantage of the systom is that it
can be [ully integrated into the fscility's
ERP systom and then used to maintain
the Ex inspection data, negating a nead to
inatall or implement a separate addi-
tional inspection systom,

How it works
With the SafeEx software, the inspection
procedures are converted to electranic
tasks on layvout drawings, which the
inspection personnel conduct guided by a
handhald tablet. Each piece of equipment
has an RFID chip approved for Ex zone 1
installed, which enables the software in
the handheld device to create an elec-
tronic time-stamp and full electronic audit
trail,

Certificates, drawings and other impor-
tuni ull,il.l,;|||m|||.l,l; are aceessible on thq.'.
l'|¥‘|

oodigital com



the soltware is being lranslated into a sinles angd projec
Spanish. Some 1000 pieces of equipment
had to be Ex inspected on the jackap.

Cnee [ully integrated into the unit's

manager for Aalborg
Industries, a maring
broiler company. In
2008, after 21 years in
He marine inadustry,
where he ‘mrrrrrﬂ

hoth administrative
and offshore proctical experience. Hend
Leirsen starfed an inlerim mreiggenienil

ERP-system, the system will be used to
conduct further inspections and plannad
mainbenancy, such as fire and gas checks,
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rlm]\!h;-d ohjects and varions !'rwlsw-m

checks, OE

= s ené Larsen starfed his career as a ship company: Offchare & Marine Contacts,
A=E Rendé [ 1 hi hi pany: Offsl & Marine Cont
: — buildar at Orskov Yard in Frederikehavn, Seaing the need for tachnolagy to conduet
Exch aquipmant le fitted withan RFD. 1, vk In 2002, he got an educalion inspections and mainlenance, SafekEx wos
chip, approved for Ex zone 1. p 2

as o chief enginesr ard went on to being shartly after created

tablet and regularly synechronized. Photos
are laken with the tablet giving instant
capture of equipment defects or non-con-
formities ag inspection and maintenanca
work is execuled, Even registering new

Oil platform

Morth Sea, Norwegian Sector

equipment or the ropositioning of exist-
ing squipment iz sazily dona directly on
the leyoul drawing.

Each RFID chip has a unique 11 con-
nectid to the customer’s Ex register, thus
enabling the software o recognize the

Simply when you need the best.

specific picce of equipment in the system

when scanned = and displaving the
checklists, values and documems linked
to the specific piece. Information enteroed
under inspection is svnchronized with the
wizh system, where il s i||:i|u|1||].' visible
to those, who need to diaggnose an ¥ 581005
and determine follow-on actions. The
checklists in the sollware by SafeEx are in
accordance with the IEC GO079-17.

Implementation offshore Mexico
Earlier this year, the fiem won a contract
with Mexican enginecring firm TRESE to
supply the Salelx sollware syslem on a

Tested to the limits.
Ensuring ultimate reliability of
communications at sea.

We've got |
you covered.

As you strive to explore more of the world's
oceans ils imporiant o choese the rght

gas compression jackup rig; The rig has miaritirme satellite communications partner, - ]
just |aft tha vard in China, heading for ntellian have proved time and time again r m“
the Cantarel] feld in the Mexican sector its high performance VSAL Sat TV and

of the Gulf of Mexicao.

The gas compression jackup, sup-
ported by four 122m tall cylindrical Iup,r-,
unit is hagod on CIMC's Taisun 20008
design and i scheduled to ba in produc-
tion by yvears end. The unil 15 capable of
operating in up to 55m water depth,

“With Safelix’s software wa found a
modern and efficient work tool, which
not only reduces the use of man-hours,
but algo increases safaty by providing
i full overview of the condition of the
ombaard prillipmmﬂ." says Ricardo Silva
of TRESE.

Since 30 July, SafeEx"s mother com-

HeetBroadband systems can be relied upon ¥240M - The worid's first auto switching
1o keep you connectad o the world, even m 1.4 meter antenna system lor seamless
the most extreme locatrons. global operation on C and Eu-band

Innowative designs, built 1o F,K-'[]:l.',lll'll engneered o last and simpe to use: Intellian
continuoushy produces patented technology to deliver performance leading RF
capability. Seamless integration and supenor remwote management and contrel
capabality make Intelhin the prefesred choice for the worldis kading service providers,

When the botom hne relies on staying connecled, it Intelhan.

Intellian

pany Dffshore & Marine Contacts has had GG” nect W|th the be gt Intelliantech.com

a team on bhoard the unit in order to make

Uhe system ready for use. Furthermore,
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of flow

NEL's Emmelyn Graham
discusses multiphase flow
measurement = where is it
going and what is needed.

couralely measuring o complex
mixture af oil, w.
the field has remained a major
challenge, Tradilionally, separators were

niged 1 it inie ual COMmpo-

nant st e allow subsequent single
phase ng.

Howover, there are many disadvan-

o using separatars, including their
il and infrastrociure nes

OV erCoime the i |'I'|Ii|1i|'r
flow matars were developad in the
194905, o supporl more UL
e wnend of |':'|.1rgi'r|:'|l. cli
mora complex felds.

Thae
metars
formance criteria to allow their uptake.
However, several decades on, and [ollow-

sl generalion of mulliphase Mow

d to moat th rm'lnin'-r] I

technn | advan

industry has now gained greater confi-
dence in their use and, more importantly
play moving forwand,

f-.-T1|1t'L|'| ; i
capital and operational expanditure;
incregsed capability 10 monitor indi-
vidual we
dence on high-maintenane
and minimal loss of prody
ot ahitdio
hacome maore ac
pllocation and well/re

wirl |

VO IIE[]IIiIL]J’HI.K.
This of ' s will
major | | shift to sul
production in deeper waters,
in the techno significantly
improved with sama new flald develop-
5 o I.tllh:,-:l‘l' J'I!I'l'i.llg (818 .‘il.‘ileHl"f!—i.

i the

and wal-gas meters for subzgea applica-

hidence

i raliance on 111|L||:5|'||1:|. ]

ahil

mis of

pe for improvement in

MEL's flow measurament facllity.

racy and reliahility. Materials and
sors need to be more robust o cope
with the harshor environme
including surviving sand-entrained
to be more compact and highter
11 allow thoir |-.!-F.

deep water environments. Greater oo

:'In-plutﬂ.'lt'u
erialion also has o be given o the powe
and communication bandwidth which can
in itgalf rostrict their use subsea.
Further developmant

Different sensing methods have been
flow technology,
.'|Iii'|| Ejr_ ST

used in multipha:
ranging from d
. gamma densitomete

now adopted a s

include a blind-lee or g similar mixing
ant, a Venturi, a densiton i
or capacitance measurament.
corralation of »

used to determir




this industry homeogenisation to a single
design is a practical solution to maeat
current flowmelering requirements,

the future of multiphase flow metering
will be driven by the industry's need

o develop cheap, light-weight, Rexible
production systems that efficiently and
gafily exploit increasingly difficalt Aelds.

Subsea development

The reliability of multiphase meters
installed in subses localions is a key goal
for oil and gas operators, especially in
times of reduced oil profits, as the cost
ol repairing or replacing lailed subses
equipment is excessive. The drive to
develop deeper subsea walls increases
the cost exponentially,

The trend for deeper water wells,
longer gubsea te-backs and increased
distance Lo processing facilities means
that subsea equipment must be robust
and able to cope with extreme condi-
Lioms. Equipment must be reliable for
efficient operation and easily maintained;
it is also extremaly important to identify
any polential fow assurance issues,

Flow assurance issues can have a major
impact on the reliability of subsea multi-
phase Dow meters including the forma-
tion of hydrates, waxes, scaling, slugging,
chemical deposits, erosion and corrosion.
Failure 1o quickly identify and mitigate
these problems can cause sorious dam-
age to aquipment, affect measurements,
and have vatastrophic consequences in
torms of safety, production and reduced
revenie. In some cases multiphase meters
can be used 1o ii,l!.'ntif].' cerlain Now assur-
ance issues 1o allow carly mitigation,

Oilfield evolution

Anather challenge for flow metering
technologies today i that the majority
of the world's remaining oil reserves are
classed as heavy oils, yet most of the

oedigital. com

multiphase melers on
the market have boon
designed to operate with
relatively low viscos-

New ity ails. To date very
generabion ol
N few multiphase meter

1|;N:h|tulugiu5 hawve been
validated for heavy oil
applications, nor have
they been wssessed for
ise whon emulsions are
present. Both these areas
are expected o come
under increased fooos in
the medium-term.

New developments

Tha development of four-phase maters (1o
include sand monitoring) will assist in
detecting and mitigating the major flow
asgurance issue of erosion in subsea infra-
structures, This is an increasing problem
for industry due to the higher sand con-
tent from deaper watoers, more complex
field development and the dependence
on long piping tie-hacks and incraased
distance to processing facilities.

Many multiphase meters use radioac-
tivie sources to determine fluid densities,
Howewvar, the unknown degradation af
the mdioactive source over the lifetime of
the meter, together with safety and envi-
ronmental implications, has seen a push
for allernative operating technologies.

Patential game-changing, tomagraphy-
baged visualization systems are currently
under developmen! Lo supporl the criti-
cal need of identifying Now assurance
issues as early as possible. This includes
detecting slugs, which can have a cata-
strophic effect on plant and equipment
dua to the induced pressura fluctuations.

Mew clamp-on lechnologies have
emerged anto the market over recent
vaars. In particular these allow retrofit-
Ling to existing Oow lines and the ability
for temporary assignment. The early first
genaration of ROV-retrigvable clamp-on
subsea multiphase have been developed
and testid, The focus is 1o now have
these daployed and tested in the field.

Downhole measurement technologies
arn a hig must for industry to better con-
trol and optimiza the well and reservoir,
The ability 1o monitor and react closer (o
the source presents major advantages and
a step change in optimization and recov-
ery. Although some multiphase meters
have been developed and integrated
into Xmag trees at the wellhead, much
innovation and research is s1ill neaded in
this area to achieve the required level of

accuracy and robustness,

Another new area of focus over recent
vears has been around virtual flow meter-
ing- This is software that combines dis-
tributed measurements to calculate the
flow rate. For exampla, the pressura drop
aoross a choke, wellhead lemperalure anel
tho downhole pressure could be used as
inpuis to deriva flow rate. Furthermora,
these syslems can potentially be easily
integrated into existing infrastructure
&n eliminating the neaed for additional
hardware. Both well and pipework
flow simulation software are also being
integrated with these systems to allow
real-time modelling and oplimization of
production, Multiphase flow meters can
he usad to tung virtual metering systems.
Ultimately, wlilizing virlual metering can
provide an cffective back-up in the event
of multiphase metering dysfunction.

Sinece their introduction many years ago
multiphase flow metering techniques have
continuously avolved to meat industey
needs, Their use is expected 1o increase
due to the cost reductions and diverse
applications they provide, including
supporling reservoir engingering, sand
management, leak detection, process
optimization, condition monitoring, fis-
culfallocation reporting and inhlgrulud
production management. However, in the
eves of industry, multiphase technology is
slill cost-prohibitive o allow them 1o be
daployed on a well by well hasis. CE

Emmelyn Grahom is
a flow meonsurement
consultant with over
eight veurs' experi-
ence af NEL,
spacializing in
wel-gas el mu.f!f—
phase flow metering,
(rrvham has been

invelved in producing new equatfons for
the carrection af gas flonvs with entrained
liquid for Venturd tubas, which has bean
included in o new IS0 wel-gos lechnival
report. In addition, she hos used her
expariance to provide training on flow
measurement globally, She is curmently
the UK representative within EURAMET
{Eurapaan Assaciation of Natianal
Metrology Institutes) for the Technical
Committes af Fluid Flaw and is working
an a large European collaboration with
operators and equipment suppliers to
advance multiphase flone metrology anid
reduce measuremant uncertainty. She
has a PhiD in scienee and engineering
Jromm Eclinfrureh University,
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oing deep, but still
o0INeE Way to go

ROV technology developers
gave an update on their
progress at the Subsea UK
ROV Conference.

Elaine Maslin reports on
some progress, as well as
where one operator thinks
ROV and AUV technology

could improve.

fiar a gtring of boom vears.

like most in the imdustry, the

romotely operated vehicle
(HOWg) sector is looking forward to a
slow 12-18 months.

Longer term, demand will pick up and

how and what BROVs are used for and
look like is evolving.

Traditionally mostly used for r:|ri]|'1|1g

support. demand is shifting towards deap
and ullra-deepwaler marine construc-
tion support demand and longer term
inspection and maintenance focused
deployments,

The result is a developer market
striving to provide ever higher capa-
bility systems, Oceaneering's Nexxus,
Forum's XLX-Evo and the UHD-IT 1o
name a faw, Kieran (V’Hrien, analyst at
Infield Systems, told the Subsea UK ROV
Conference in Aberdeen late September,
with retiromant rates on older units
likely (o increase,

But, it isn't all just about highes
capahility. What role new tvpes of
subsea robolics can play in Uhe subsea
fields of the future, remains under the
microscope. For some, a step change is
pneeded in the market 1o offer new solu-
tions for new environments and subsea
technologias.

Jurmes Jamieson, lechnology manager
at Suhana 7, savs throughout the devel-
opment of ROV syziems, thara haz been
gradual improvernents and then step
changes, driven by technical reguire-
meants in the market, such as the original
step from using divers to ROVs,

'I'm'i.\:,', work class BROVs are prety
matura, he says, thanks to gradual
improvements over the years,

“Mothing has really changed much in
the last fow years apart from them getting
more reliable,” he savs,

*Things are stahilizing. They are
expacted to work consistently. If thay
break down vou can fix them quickly.
There's always a challenge to make
things better. Todav's challenge is to
lower cost and to have 100% reliability.”

Subsea 7 is looking to initiate another
gtop change with its AlY, an autono-
mous vehicle with lower costs because 11
wounld not rely on a su

Tha use of such a vehicle would ba

port vossal,

for planned and unplanned condition
monitoring. wide area inspection around

Platform-based ROV being deployed.

Phindo from Stock
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a vessel, potentially with multiple units
operating and the vessel moving away, or
a unil being hosted on the sea bed,

Suhaea 7's goal is for it to be ahle to
navigate around the sea bed without
olwious external references, using simple
rohust mission planning and advancod
navigation, through which it can locate
itsell. and to be able 1o hover und inspect
things, safely, Further, it would also
be expacted to parform tasks involving
}lI]]r'.\ii[ZIil interaction with the subsea
infrastructure,

Challenges for such a unit includa
launech and recovery, from a ship, via a
basket deployment svstem, ar fram a sub-
sea docking station, for which it would
need 1o be reliable enough 1o be on e
sea bed for months at a time, no longer
reliant on weather or a veszal. How to
aulomale il so thal il can sell-diagnose
and inform an operator what needs
changing is alen on Subsea 7' hit list.

Jamieson says that Subsea 7' 1|1!w,:|u]:-
ment program for the ATV is taking in
four steps — making the unit first "sea”,
then "sensze”, then “touch” and lnally
“do™. For the navigation systems, Subsea
7 has been working with SeaBvie.

“We gre al one [see) and (sense),”
Jamieson says, “Touch is difficult, but it
iz next. Tha challenge at the moment is
that we gather a vast amount of data,”

Another challenge will be getting such
technology adopted. Efforis to create a
similar syslem have been made in the
past and have yet to be deployed,

But, despite tha move towards making
the system “touch and do”, this is not
a system to replace the ROV, just as the
ROV didn't ultimately remaova the diver
from the subsea workspace. It will be a
new tool to compliment what is available
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Subsea 7's AIV,
Fhoto from Subisess 7

and offer a new solution to life of feld
inspection and maintenance work from
the likes of Qoating production systems,

Petor MacInnes, vice president, sales
and marketing, FMC Schilling Robotics,
offered a “whal il scenario for the ROV
industry, posing systems that could be
mora productive, mare consistent, make
bertter use of data and are easier (o repair,
using examples of where such technolo-
gies are in use already.

Despite uptime being around 98%,
according to ROV aporators, oil firms'
view is that it's more like 20-80%. due to
time lost around running multiple trips
ta the surface to change out toaling or
acquire additional consumalbles.

“The ROV should be able o rmain on
sea floor with a tooling package,” he says,
by using sea water instead of hydraulic
wil, and integrating this into the manipu-
lator arm, removing any potential oil
leakage to the environment and the need
to write leak reports, “Cn the surface, the
user just solects what he wants and the

Schilling Robotics close up. Ok stat pholo.

ROV selects the tool, This is a common
in modern day machining, the operator
just instructs and the machine does 11"
Muclnnes says.

An operation like connecting a hot stab
could take eight. 15, or 25 minutes or
even an hour, depending on the opers-
tor, doe ta the skill invalved and traini ng
largaly only being on the job. "Imagine a
world where all three can do it in eight
minutes by using automation simplifying
how the tagk iz done,” ha gava. “In the
real world, we have collision avoidance
systems and automatoed parking on cars.”

Currently, data penerated during a job
is slored on g CO-BEOM or hard drive and
then never looked at again unless thera
is an incident. “Ilmagine a world whara
ROV data is compiled and syonchronizsd
with the video data vou capture, all of
which is readily available and when
yvou play il back you can select which
elements of the data vou want to sec in
tha viden,” he gaye. “The exislence proof
is agriculture. Today's traclors have a
tremendous amount of automation, auto-
mated crop reporiing, automated naviga-
tion, automated steering and analvsis of
soil real time to determine where and
how much fertilizer should ba added.”
Finally, real-time diagnostics and plug
and play repair systems, connected to
onshore or tools lke (Pads, could lower
repair lmes. He cites real-lime condi-
tion monitoring in today's offshore wind
turhings as how others are already doing
this.

But, while ROVs have become well-
establishad and ROV manufacturers are
striving 1o offer ever mure clever sys-
tems, there are still those yet 1o be fully
converted.

Richard Stark, Apache Norlh Sea
project services managoer, said ROV work
on the Forties
field, one of the
large most iconic
fialdz in the hagin,
has been limited
to infield pipeline
work and cathodic
protection sys-
tems, and tying
in Apache’s first
subsen tie-back,
Bacchus in 2013,

It is not for lack
of subsea infrastruc-
ture — Forties has
17 inflald pipalinas,
three subses wells.
and 11 subsoa

oodigital com



on the industry

OE spoke with

Scott Mcintyre, Project
Manager, Technip UK, to
find out his thoughts on
the oil and gas business
and his advice for young
professionals.

OE: How did you get into ofl and
gas? What did you aspire to do when
you were younger?

I studied BA Hons Law and
Management at Robart Gordon's
University, Aberdeen, and as parl of
the third vear we had to complete an
industry placement.

I was lucky enough to secure a
position with Subsea 7 as associate
proposals engineer within the tendering
department. [ enjoyed the challenging,
fast-paced environment and decided
to look for waork in the industry when |
graduated.,

When I was younger T had aspirations
of studying sports science or sports
coaching:

structures, But, ,-";piu:hv has most |_1|' lI!H_!l'.l.
divers for the work it noeds doing,

Howaever, since its purchasa of the
Beryl fields in 2012, from ExxonMobil,
the firm has had more exposure to
ROWVs. The Baryls, which has two hubs,
Beryl A and Beryl B, have significantly
more infrastructure, with 62 pipelines,
45 subzea walls (of different types and
vinlages), 47 subsea structures, and the
Zo0km-long SAGE pipeline, Apache
alza has twa semizsubmersibles drilling
il the Blrr:.,-]:;, both with ROVs, as well
as use of the Well Enhancer, which also
has an ROV,

Apache recently carried oul its first
platform-based ROV survey of its
jackets, caissong and rigers, flving in
a VideoRay ROV for some of il, which
look up little space and could be flown

oedigital. com

OE: What upcoming projects are
yon excited to begin and why?

Wa hava recently completed a
brownfield construction project [ora
major operator which involved a range
af fabrication and installation activities.
Following Lhis. | am now working
within Technip’ in the UK’ Life of Field
businass stream.

Technip is involved in o wide
variety of activities ranging from asso
integrity to traditional
IEM activilies and
decommissioning to full
brownfiald construction.
I am looking forward Lo
playing a key rale in the
dalivery of thesa.

OE: What
technologies are you
keeping an eye on?

I am always
challenging mysalf
and my team o work
smartor and more
afficiently, this includes
sourcing effective lools
and following leaner processes wher
appropriate. This practice is aven more
important in the current climale,

in et short notice, saving space and
costs, Stark SAVS,

In another move new to Apache, the
firm wsed an AUV Lo inspect the SAGE
pipeline. But, the choice 1o use ROVs
and or ALJVs iz gtill not clear cut, Stark
says. While they see a lol of work need-
ing tobe domne on the old Beryls subsea
infrastructure, "it’s not necessarily
designed for ROV inlervention,” he says,
This leads to wsing divers, “eapecially on
wells where a lot of work iz neaded to
convert non-ROY t.'Hpnhl:- euipment o
ROV « n|'|:'t|'|||:\- m:nipmmu. 3

He says whila platform based R(OVs are
“definitely the way Lo go”, the foolprint
required to host larger ROV syatoms
makes them difficult to accommaodate
on older facilities like Forties, The ALV
inspection worked, but they would have

The majority of the supply chain really
embraces this approach now, and is
actively marketing tools and technologias
which can supporl companies like
Technip going forwand, This is of key
importance to the industry, particularly
for the future development of the
decommissioning markot,

OE: What advice do you have for
students considering a career in oil
and gas?

A career in the oil and gas industry
can be very varied, challenging and
will certainly more than meet anyone’s
personal goals and objectives, The oil
and gas sector is a global business with
fantastic opportunities. The industry
really will take you as far us you wish to

El'_l.

OE: With respect to
the downturn, are
you still hopeful
about the future
of the offshore
industry, and
that of the UK, in
particular?
Evaryons within tha
industry understands
that the glohal il
anc gas market
cun be volatile in
nature at times, | am
hopaful that, through
standardization and
cost savings, the UK offshore industry
will recover resulting in a stronger

pusilion, CE

liked better definition, speed and fewer
wave height restrictions for rlrl.pln!,'mnm.
added Stark.

ROV have come a long way and are
entering a new age, but for some this
work horga and AUVE still have some
way 1o go 1o prove Lheir worlh. CE

ROVs: down but not out
httpfwww.oedigital com/regionssarctic/
Itarm A 10643-rave -down-but-not-out

An ROV sea change
http.Awww.oedigital comdrilling
drilling-hardware/item./10493-sea-change

Sparking a ROVolution
http:/Awww.oedigital. com/
drilling/drilling-hardwara/

item/ 10500 -sparking-a-rovolution
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Mediterranean & N.Africa

The Mediterranean and North

African region is largely

considered to be a promising
frontier oil and gas area, and yet,
border tensions, and internal

disputes have seriously held back
exploration efforts. Audrey Leon

surveys the prospects.

Mediterra

gridlock

E]:!—]m Mediterransan is renowned for
its beauly, bul several factors —
umrelated to oil prices are hurting

the area’s chances for oil and gas success.
When asked what country seemed

most promising in the Mediterranean/

Marth African sectar. S5arah Haggas,

Director — Middle East, for THS Energy

said, “A few vears ago | would have

gaid Labanon,” but in terms of the

Mediterranean, she says, evervihing is on

hiatus.

Lebanon

According to the US Energy Information
Administration (EIA), the ongoing dis-
pule between Lebapon and lsrael over
their shared maritime boundary could
affect Labanon's ability to procesd with
its offshore tllrvr:lnp:num J.Jlullﬁ, The area
in dispute covers over 300sq mi, and the
ElA savs this portion may contain poten-
tally significant hydrocarbon resources
given its location near the center of the
Lovant Basin. Tha LIS Geological Survey
estimates from 2010 placed the potential
mean recoverable resources in the Levant

b0 Novembeor 20156 | OF

Moble and Delek's discoveries off 1srael. Map irom Delok Groop

Basin at 1.7 billion bo and 122 Tef of
natural gas.

Sinee 2013, Lebanon has bean hoping
Lo offer 10 offshore blocks, but the round
has faced many delays, And the last time
it was aven mantionad by the country’s
petroleam ministry was August 2014,
Both Haggas and the EIA contend that

=

The Tamar field offshore |srael.
Photn from Delek Group

delays have been faced
due lo politics. The E1A
attributing the delay
to issues surrounding
the demarcalion of the
southern boundary of
Lehanese territorial
walers,

llnggﬁs said that the
biggest factor could ba
due to Lebanon's gov-
arnment. Since 2014,
Lebanon has lacked a
president, Currently,
its Prime Minister
Tammam Salam, who
has served in thal role
since February 2014,
has alzso served as act-
ing J.,I!'u}ii!]l,."lll singe May 2014, Because
of this, Haggas says, the country hasn't
been able to formally legislate thair own
petroleum law, “There’s luls of poten-
tial due 1o various seismic surveys, but
no legislation that allows it,” sha says.
“They are working on it, bul there is no
fixed deadline at the moment."”

oodigital com



Flare test at the Tamar field offshore lsragl. Phoin fiom Delok Group

Oithar factars :i’r'ﬁmling Lehanon's
propossd bid round from 2013, includa
a border dispute with its neighbors Syria
and lsraal, the latter which is home 1o
many large discoveries in the Levant
basin, Complicating matlers, Haggas says,
while Lebanon does not have diplomatic
relations with lsrael, it does have them
with Syria. However, Lebanon has not
ratificd international affshore houndar-
les with either country. And until that
happens, nothing in thal ares can truly be
tlefinad, l'!ﬁ]'irH'.iﬂ"_i’ not in the short-tarm,
she savs.

“The countries have nol focused on
e ploration in those horder zones,” she
gavs. “You'll have problems that will ba
contended by that neighbor,”

Israel

Disputes are fairly common in the TEgion,
whaether they be among neighbors or
with foreign oil and gas operators inside
a country, Most recently, lsrael took on
LIS Independent Moble Energy and its
loeal Israeli partners when it thought

the companies had 8 monopoly over Lhe
COUNETY'S MSOUnces,

And indeed, Noble and its partners
Delek and Avner Oil had discovered
some sizeable natural gas finds offshore
Izrael. First came Noa in 1999, then the 1
Tef Muri-B in 2000, and the 10 Tef Tamar
field in 2009, which was touted as the
largest deepwater natural gas dizcovery
in the world at the lime, Bul, the largest
was vl to come, the 19 Tef Leviathan
digcovary, in December 2010, Since it
discovery. Leviathan is now estimaled lo
contain up ta 22 Tef of gross reserves,

oedigital.com

All sepmed to he going well, until
MNaoble and 18 partnars submitted a
USs6.8 billion developmen! plan in
September 2014 for Leviathan, which
gtz 130km from Israel’s coast in around
1600m of water. Noble intended 1o have
the field up and producing by 2017, and
than 2018, but faced maore delays from
the lsraeli government and the Israel
Antitrust Authority, which decreed that
it would not approve the development
plan, even though a key component,
the divestiturs of the smaller Tanin and
Karish gag flelds had bean proviously
regched, Israal now wanted Noble and
its partners Delek Group, to sell interest
in the producing Tamar field in ordaer
Lo maintain iolerest in Leviathan, due
to monopoly concerns. What would
transpire would be a long fight batween
the LIS aperator and Tsrael's govermmenl,
which is only now coming to some sort
of resalution,

In August, Noble Energy told OFE: “On
August 13, Prime Minizter Benjamin
Matanvahu and Minister of Energy
e, Yuval Steinilz announced that
the government of Israel finalized the
regulatory framework, which provides
a puth forward for the development of
Leviathan, Karish, Tanin and the further
devalopment of Tamar, and for the citi-
zens of Isrmel 1o realize the benefits of the
country's vast offshore resources,

“The framework presented on August
13 acknowledges the importance of mov-
ing forward with lsracl's discovered il
and natural gas resources without delay,
eslablishes a foundation for compelilion,
and ensures that svael's citizens pay a

fair price for natural gas. The lramework
also promises a stable investment climate
that will anable the continued explora-
tion and production of Israel's olfshore
resoirces, Noble Energy welcomes the
clarity this framawork will bring.”

OF course, the issues around Noble and
Izrael have been closely watched by the
oil and gas industry, and have left many
wondering if working in the Eastern
Mediterrancan country is worth il.

“Many international oil companins
are reluctan! (o come work [in lsrael].”
Haggas says. “Because, it may preclude-
them from working elsswhers (in the
region].” Additionally, Israel has nol
generally hold formal licensing rounds in
the past, Haggas says, but it is planning
tes launch o new offshore licensing round
in its EEZ in the future, There has been
no proposed date as vet.

Egypt
FFrom not 2o friendly to somewhat
friendly climates. Egypl has presented
itself as a country to watch in the region,

Late last vear. the country began repay-
ments 1o oil and gas companies Uil
were owed hillions of dollars, including
suparmajor B and UK-basad BG Group.
The debt was due to the Amb Spring
uprising that disrupted production in the
region. In October 2014, Egypt had paid
some $1.4 billion out o foreign compa-
nies. And now, according to Mohamed
Zine, ragional director, Africa, IHS. the
counlrey owes just $3 billion.

Despite the debt, Zine says, Egypt still
remains onge of the most attractive coun-
tries in North Alvica for several reasons:
Low cost oporating environment with
established infrastructure; competitive
production sharing contract terms [35%
cost oil and 80/20 profit share); gas price
flexibility and import pragmatism, which
is keeping companies on board, despite
the payment delays; plus, hid-rounds
organized on a ragular bagis (three bid-
round per vear organized by the three
national companies: EGPC, EGAS and
Ganope). However, the numbear of bid-
rounds was less than wsual during the
last four vears due to the unrest in the
country, Zing adds.

Al the end of Aungusl, [talian operalor
Eni hit a jackpot offshore Egypt with its
Zohr deapwater natural gas discovary,
which it has called the largest gas feld
in the Mediterranean, and possible the
world. Eni savs tha flald could hold up
Lo 30 Tel of lean gas in place over some
TeHsg km,

November 2015 | QE b1

=
o
j=h
=
1
1
-
L
=
@
&
=
e
=
=
=,
[x]
o




e
|-
e
<
=
o
=
.
@
=
a
i
o
=
=

Me

—

ieoc activity map

Br 2L

i

Mediterranean Sea

i
o

L) .
| .
S | — ane 2T ALTA ST
-

T i ] T N

[

| @ PTE/ Agiba operater development @ leoc oparator exploration (not signad yaet)

=

Pholes broam Emi and BG Gioug, iespecineely.

When the find was announced,
Simmons & Co. analyst David Kistler said
Eni's new discovery could be potentially
negative naws for Noble Energy bacause
il provides more compelilion lor Israel
gas in the region. “In addition, the
Egyptian authorities are likely motivated
to develop the lield as quickly as possible
in light of natural gas shortages in the
country,” he said in Simmons marning
note, “This could emove a key customer
for Leviathan gas while placing mare
gas compatition into tha international
markel,”

However, Zine disagrees that this new
dizcovary could disrupt Israal’s burgeon-
ing nalursl gas business.

“I don’t think that this discovery will
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have a big impact on Israel’s gas mar-
kel,” Zine says. “Egypl needs more big
discoveries to have a significant impact
on regional gas market.

“Tsrael needs Lo secure its gas supply
in the fature for strategical and politi-
cal reasons and Egypt hag a fast growing
domestic demand.”

Zine says the search for new resources
is a major concern for Egypl. as it con-
swmed more than 1.7 Tel of gas last year
[the amount destined 1o the domestic
markat). Before the Arab Spring ooourred
in 2011, Egvpl was once an exporter of
gas, but now it is an importer, Zine says,
having to run its LNG liquefaction planis
under capacity.

The analyst believes gas produced

AL GRS
e

SOUTH CHARRA
i, gl T, PO T B
ABFLEATT
i e 90 £

from Zohr will wventually end up on

the local market, and possibly as LNG
exparis 1o Europe, with some exportad to
Jordan and possibly Syria and Lebanon
in the future through the Arab Gas
pipelina.

“The country has been facing energy
deficits for a number of years now, as a
result of growing demand and decreasing
production. and most of the gas origi-
nally slated for exparts has beon diverted
to supply the local market,” Zine says.
“The Zohr discovery was 8 relief for
the country as it has started long-term
LNG import plans.” Zine savs Egypt has
signed contracts with Algeria, Qatar amd
Fusaia b meel it needs,

But indead, the future looks bright for
Egypt. which by far has the most activity.
In October, the country awarded four off-
shora blocks to BE, Eni, Edison and Total,
with & total investment of 5306 million
and a signing bonus of $10.5 million to
drill wight wells, and conduct 11 seismic
survey, sceording o Egypt Oil & Gas,

EGAS" chairman said at the time that
the offers made during the 2015 inter-
national exploration Mediterranean bicd
round represented a good ternout in light
of the challenges posad by declining
crude oil prices worldwide in the current
period. GE
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Mediterranean & N.Africa

sSurveying

Medlterra_nean prospects

ncl'lvltyr :uruntly
the Mediterranean IHII
North Africa.

hila much of the
Mediterranean and North
Africa’s offshore is largely
dormant due to geopolitical issues, there
is still plenty of exploration activily
ongoing in the region. OF takes a look
at exploration afforts in Tunisia. Croatia,
Libya, Taly, Albania, Cyprus, and Egypi,

Croatia

Earli alia awiarded its ﬁnl
1|| 5 rl'lr Tht"'l - Iu['llll a

tation of hydrocarbong in tha .‘Lrlrl:-mr
Sea, Five 1,.:1[:1[,11;1111,'-1' WETE BW unli.-:! 10
licemses covering 10 exploration hlocks
in the Adriatic.

The awards were preceded by Croatia’s
firat affshore hid round on 3 November
2014, which nl‘tumd 29 blocks in the

ring & ledal of
aived from six
companies for 13 exploration areas.

The Marathon Oil and OMV consor-

E i wi for aoven
axploration blocks: North Adriatic 8,
Central Adriatic 10, Central Adriatic 11,
Cemitral Adriatio wentral Adriatic 23
South Adriath and South Adriatic 26.

In addition, INA (Industrijs nafle d.d.)
wWas gr.".nlrrrl a license for South Adriatic
25 and South Adriatic 26, whila an
ENI and MEDOILGAS consorlium was
grantad a lice for Comtral Adriatic 9,

r this vear, G

B4  HNovember 2018 | OF

of the Po basin, whilst lhu weslern pam-

of the shallow and medinm water blocks
entar the Northern Apennine basin.

Offshore Crouatia is underexplored
with known plays incleding the Pliocene
gas plays of the northern and central
Adriatic, and Pro-Tertiury wil |}ht'_l.-':-l of the
southorn Adriatic, according to Delaitte
Patroleum Services.

The estimated value of investment
plnnf. inthe f-.xp]nrnlinn activitios for
which the companies wera compating
amounts o USE592.6 million (HRK 4
billiom].

Libya

Exploration offshore Libya has proved
fruitful for Eni with two new gas and
condensale djl'.t:u'l.-'ur_l.' made offshore
Libya in Arca 1,

The first discovery was mada through
the B1-16/4 well in the Bahr Essalam
South exploration prospect, 82km
from tha coast and 22km from the Bahr
Essalam produci uq f‘n!d Th 1r'u.lll
encountarod
the Metlaoui I-‘nrmnlmn nT Eocane age.
Dhuring the production test the well pro-
duced 209 MMscl/d and above GO0 b/d of
comdenzate. In a producing configuration
the well is estimated to deliver over 50
r&{\-{ FFH'I |1|'Il'! T h‘rl I'Irl l'll'll'!l Ha R (e

The second discovery was made
through the Bouri North A1-1/1 explo-
ration well, 140km fram the coast and

The Maersk Discoverer drilling in
Egypt’'s East Mediterranean Sea.

Plaofdos froen BF,

@ in the Matlaoui Formation
of Eocene age. During the production
test, the well flowed at 1340 boe/d. Tn
production configuration, the wall is esti-
mated o deliver in excess of 3000 boe/d.

Pt egmihe plaling = F Ta e vl o
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Tunisia

Development activities for the Zarm
field offshora Tunisia has seen progress
with the submission of an updated plan
of development by PA Resources to
Tunisian authorities.

The |||J:|.ut1::l p|u|:|r |,|L:w:|up|'t|. by
PA and partner, state oil company,
L'Entreprize Tunisienne d'Activitds
Pétrolieres (ETAP) will see a two phase
developmaent, with the first phase com-
prising four production wells and pro-
dluction factlities 1o provess and export
20,000 bid and 100 MMscf/d gas. Phase
two would see a further four devalop-
ment wells and expanded facilities
increase mpnrh:.' to 40,000 b/d and 200
MMact/d.

Following acceplance of the Zaral
plan of development, the project will
enter a front-and enginearing design
phase with project sanction during
2017, Firat ail would be expected in
2020.

The Zarat field is a large. shallow
water, gas condensate and oil field con-
taining astimatad recoverable reserves of
147 MMboe. according to PA.

G [ e e

oedigital.com

Albania

Following offshore ail discoveries made
in Albania by Patromanas and Shell, the
couniry began seeking bids [or seven
offshore and onshore blocks in mid-May,
Offshora affering includaed the Ionian 5,
located in the lonian Sea and the Rodoni
blocks, lacated in the Adriatic Sea,

In June, howaver, the bidz for the off-
shore blocks were delayed indefinilely,

“The deadline for the handover of the
applications for the zea blocks. dus to tha
consolidation of the seismic data, will
b postponed for another deadline,” said
Damian Gjiknuri, Albanian Ministor of
Energy and Industry.

According to Reuters, part of the
lonian 5 block affered in the bid round
overlaps with an area where Greece is
searching for oil. Due to the territorial
disputes between Albania and Greeca
over their lerrilorial waters, the bidding
process may be delayed till the dispute is
resolved.

Italy
Italy has the fifth largest proved reserves
of crude il in Burepe with 580 MMbLI

as of 1 Januwary 2014, and il is silling on
the sixth largest gas reserves in continen-
tal Europe (at 2.1 Tcf), according to the
U5 Energy Information Administration,
Howewver, no exploration wells have been
drilled in ltaly's offshore since 2008, b
this may be sel to change as Jtul].' oW
sooms eager to open up and exploit the
COUNiTY's OWN resources,

Rockhopper Exploration has taken a
stepy forward in its plans to develop an
offshors Italy oil finld with the approval
ol ils envirommental impact assess-
ment, for the Ombrina Mare field, by
Italv's Minister for the Environment and
counlersigned by the Ministry of Cultuml
Heritage.

Italy’s Miniztry of Economic Dovel-
opment will now have lo complete the
process to award the Ombrina Mare
production concession.

Rockhopper plans o drill and test an
appraisal well to extend existing resource
astimates and to optimize plans for the
development of the assel prior lo projec]
sanchion,

“We are delighted to report progress on
the Ombring Mare project. While addi-
tional approvals are still required before
wa move into the production concession,
we ponsider this (o be a significant mile-
stone towards unlocking the project,”
sald 5am Moody, Rockhopper’s CEC.

In wddition to Rockhopper, Global
Potralowm says it is soeing progress on
its bid to gain blocks in the Adriatic
Sea. Global's permil applications in
Italy cover four contiguous hlocks in
the southern Adriatic offshore Puglia,
adjoining the median line with Albanian
waters, The :rr-r-lir.ﬂﬁnnﬁ are o« Llrrr.-nrl:,'
progressing towards approval of the
environmental impact assessment (ELA)
documentation.

Cyprus
MNoble Energy's Aphrodite reservoir in the
Eastern Mediterranean has been desmad
commercial. secording its partner the
Delok Group. Located in block 12 off-
ghore Cyprus, Aphrodite has estimated
gross mean resources of 5 Tel of natural
gas, with multiple high-quality pays in
Miocens sand intarvals.

The pariners intend o submit a
proposed outline for Aphrodite's to the
government of Cyprus, Delek said.

Egypt
Egypt has increasad its offshore activi-
Lies starling the vear ofl by signing six
agreements, ol of 20 new petroleum

November 2015 | QE 55

=
@
=
g.
1
-
f
=
@
fid
=
=
=2
=
=
[r]
-




8
]
<
=
o
=]
o
i)
=]
&
E
D
=

expecled, for exploration in the Gulf of
Suez and the Western Desert,

Following the summar maonths thres
offshore blocks were awarded from the
delayed 2014 exploration bid round,
Emirati Pacific Ol was awardad the
offshore Block 2 (South East Ras El Ush)
in tha narthwest of the Suez Gulf. Block
2 covers Gsg km in up to 75m water
depth and includes the West Ashrahi fueld
which has alveady tested for commercial
oil and pas.

Furlhermore, Magawish Pelroleum
wion Block 4 (North Magawish), a site in
the north zone of the southern Gulf of
Suez covering 194sq kn, and Egyplian
Trident Patrolenm won Block 6 (North
West Sea Bird), north-west of the Gulf of
Suez covering 191sq k.,

Also, last month, T-:ﬁ.:rpl:'s. state gas
company LGAS announced the result
of the 2015 international exploration
Mediterrancan bid round, with blocks
awarded to BP. Eni. Edison and Total.

In total, four blocks were awarded,
with a tatal investment of LIS306 million
and a signing bonus of $10.5 million to
drill eight wells, and conduct 3D seismic
survey, according to Egypt Oil & Gas.

In an official statement, EGAS chair-
man Khalid Abd Al-Badie said Block 4
Marth Ras El Esh was awarded to BP and
Eni affiliate International Egyptian Oil
Company (IEQC),

In addition, IEOC, BF, and Total
were awarded Block 7, in the Naorth
El Hammad area. Italy's Edison was
awarded Block 12, Northeast Hapi, and
BP was awarded Block 12, Narth El
Tabia.

Last month also saw two new lrxp]uru-
tion lcenses in the Mediterranean Sea
awarded to Eni. The two blocks, North
El Hammad and North Bas El Esh which
cover areas of 128090 km and 19275q km
respactivaly, ara in the shallow waters
of the Mediterranean Sea, facing the
MNile Delta and locatod southwest of the
Temsah area and west of the Baltim area.

Eni and BP alzo had earlier success
offshore Egypt this year,

BI" started the year by signing an agree-

ment Lo :lu\-‘rlup the $12 billion West Nile

Delta (WND) gas fields, then made a 5 Tof
gas discovery at its Morth Damiatta off-
shiore concession in the Esst Nile Delta,

The discovery was made at the Atall-1
despwater exploration well located about
B0km north of Damiella city. 15km north
of Salamat and only a5km 1o the north-
wast of Temsah offshora facilities.

Following the discovery, BP increases
its WHNII stake as their Partner DEA
farmed down. The WNID fields will
1|1.1w.']up 5 Tof of gas resources and 55
Mihbl of condensates, with production
sat at reaching up to 1.2 Beffd.

Eni began the year signing bwo

concession agreements 1o explore Blocks
# and 9 located near the hm:m:lnr}' of
Cypriot’s waters. North Leil is located in
Block 9. which covers 51055 km and 15
in 2100-2800m water depth, Karawan is
located in Block 8, which covers 456584
ki andd 15 in waler dupi]LH ranging from
ZO0HI- 25000,

The agreaments wera followad later
by two recent discoveries, A polential
15 Befl of gas in place with upside, plus
associatod condensates, was discovered
dal the Nooros exploration prospect in
the Abu Madi Wast license, in the Nile
Dalta. offshore Egypt. The discovery will
be pul into production and tied-in W the
existing Abu Madi gas treatment plant,
located Z5km southeast,

The Nooros discovery was then
trumped hy the discovery of the deep-
watar Zohr flald, which could hold up to
30 Tel of lean gas in place (or 5.5 billion
hoe) over some 100sq k. and could
become one of the world's largest natural
gas finds, The discovery well, Zohr 1X
NFW, is in 47571t (1450m] water depth.
wag drilled in the Shorouk Block [Block
a). deep offshore and close lo Cypriol
waters, which was awarded to Eni in
2014.

These discoveries followed Eni's sign-
ing of a new §2 billion deal for explora-
tion and development activities offshore

Egvpl. CE

Two operators on the Ramadan production platform bridge, located in the Guif of Suez off the coast of Egypt.
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Understanding

pore pressure

Gregory Hale discusses how managed pressure drilling
helps to eliminate the guess work.

ealizing the potential benefits

automation brings, numerous

l'|'|"r||-||‘|$ giants are integrating
managad pregsura drilling (MPL)] into
drilling rigs, which not only saves time
and money, but also enhances the safety
capabilities of their rigs.

“The drilling industry is behind other
indusatries, hot the technology is shift-
ing towards automation,” said Savamik
Ameen, MPD engineer at Weathorford.

Lising MPD anables drilling with a het-
tor understanding of pore pressure (PP),
which is one of the most critical parame-
ters in well planning along with geome-
chanical analvses of wallbore stability.

Several empirical methods aim o
estimate the pore prossure nsing seismic
and logging-while-drilling data, and drill-
ing parsmeters, Experts hove studied the
uncertainty in pore prossure estimates
using thess methods becanss of noize
aod Muctuations in the received data as
waell as the under COTN tion effect in

658 Novembear 2015

over-pressurad formations. It is commaon
praciice o calibrate these methods with
data from the repeal farmation testor
(RFT) or drill stem test [(DST). MIPL, on
the other hand, enables precise measure-
ment of the PP with dynamic pore pres-
sura testing (DPPT], which reduces the
nonproductive time inherent in BFT and
OST without compromising safety,

Old vs new
"1'.I||'|E|‘|.g conventional |:|-|i||]|‘|g. wi |r|'r1|'|i1.!
pore pressure values using the availabla
cornmon correlations i the industry,”
Ameen said, “When a drillor experiences
a kick, ho controls it. With MPL howevar,
the automated control system provides
early kick and loss detection, hence
aliminating the uncertainty in providing
pore pressure values along the wellbore,”
“Conventionally, we couldn just
reduce the pump rate to decreass bot-
lemhole pressure because of the risk that
an influx would Garge whien |'|1|-:'|ﬁ|l||i|'|l1__:;

Automated managed pressure drilling

is the future of conventional drilling.
Phaloes rom Weadher Tord

pora pressura while drilling. In com-
parison, MPD provides data and enables
the control needod 1o [rres i.‘:r'1:|. rechice
presgure on the surface and measure porse
pressure gl specific depths,

MPD in real time
As mentioned, the whole idea behind
MPD is to enable moal-time managoe-
meant of the annular pressure profile and
sccurale moniloring of the relurn Qow
through a closed-loap circulation system,
The annular pressura profile is man-
aged by manipulating the surlace back-
pressure (SBP) using automated hydran
lic chokes, operated by a programmable
logic controller, sccording o Amesn's
paper entitled, “Dynamic Calibration of
the Empirical 'ore I'ressurs Estimation
Methods Using MPD Data,” presented al
OTC this vear. The returm faow, tem-
parature, and mud density are measured
using & Coriolis Dowmeter, and the
standpipe pressure (SPP) and SBEP are
maasurad using precision digital sensors.
MPD enables performing repetitive
dynamic formation integrity tests (FIT]




method requires vou

-
= i to increase your mud
e b OB 2 ) density to increase your
= e e ") bottomhole pressure,”
5 Amean said, *With
y MI'D) you don't have
| to increase your mud
| bt density, rather, vou have
] = ™" 1 one density and instead
{ : - iy g 3 .
[ ® o manipulate the surface
[ I backprassure as needed.
J | That wav, it iz undaor
| M Ay P r
} forem e A
] { sawis | yvour control,
| [ = Taking advantage of
L e e SR = actionable data gathered
s A s 4 e Bir = through MPD can ensure
i mee | a more cost-effective and
m s 2= SN zafe operation,
- 1 — — | —— d
1 B - — “In this industry
@ @ dovwnturn when there

Automated managed pressure drilling software platfornm.

and pore pressura tests (PPT) withoo
the nead to stop circulation. Drillers
perform dynamic FIT and PPT to safely
confirm the upper and lower boundaries,
respectivelv, of the downhole pressure
envelope withoul causing downlime.

In & dynamic FIT on an intact formation,
the integrity of the entire open haole is con-
firmed by increasing the surface [ressLIg
until a predetermined set point while the
refurn flew is continuously monitared, the
paper describes, IF there is a loss, the pres-
sure unloads and the downhole pressure at
the location where the micro-loss oceurrad
prowides the direct amd precise measure-
ment of the leak off pressure. In a dynamic
PI'T. the surface prassure is incremantally
reduced from an initial set point unlil a
micro-influx is ohsoerved.,

Increase in accuracy

In tests, maintaining the full circulation
rate anables the pressure while drill-
ing (FWD] tool lo continue reading Lhe

downhale pressure, which increases the
acouracy of the pore pressure and tha
effectiveness of lrcture pressure med-
suremants, the paper said. Continuous
measurement of the downhole pressure
using PWD minimizes the uncertain-

ties inherent in the bottombaole pressure
calculations, which are caused by cutting
loading and pipe rotation,

Besides direct measurement of the pore
and fracture prassures through dynamic
FIT and PPT. monitoring and correlation
of the surface parameters provide quali-
tativa indication of the pore pressura.
Correlation of the bottoms up gas after
the connections as well as monitoring of
the rate of panetration and cutting analy-
sis provide complimentary data for pore
pressure E|'.1r3-r]um1nrin|1,

Eliminating unplanned downtime
“Tho unwanted downtime that comes
with conventional methodologios is not
the only selback. Using the old school

are limited oparations,
minor mistakes could
cost millions of dollars and may come
with an abundance of harsh seratiny,
Ameen said. “Having more cerlainty ancd

obtaining more precise downhole data
ensuras that vou conduct vour job in a
saler and more systemulic manner, More
precision means fewer mistakes.” OE

Cregory Hale is the
editor and founder aof
industrin! Safety and
Becurily Source
[I888aurce. com) and
ig the contributing
Autamation Editor at
Offshore Engineer.

Refervnces:

Ameen Rostami, 5., Gumus, F., Kinik,
K.. Kirchofl, K."Ivnamic Calibration of
the EJ|||:iri|:-||| Pore Pressure Estimation
Mothods l!m'ng MPD Data," OTC-
25653-M5, Offshore Technology
Conference, May 2015,
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Products

Baker Hughes released DeclineShift solu-
tion and VisiTrak LWD service at the 2015
Society of Pelroleum Engineers (SFE)
Annual Technical Conference and Exhibition
{ATCE) in Houston. The DeclineShift solu-
tion combines detailed analysis of the asset
and fit-for-purpose technology applications
to improve recovery and operating costs.
The process focuses on three primary areas
to increase the value of an asset; optimiz-
ing hydrecarbon flow from existing wells,

3M Glass Bubbles
development

3M Advanced Materials Division
debntoed its Glass Bubbles HOSaK 28
product, currently under development,
al SPE ATCE 2015, HGS54K28 is a high-
stremgth, low -rh\n.-iil].' additive spe ially
designed to afford greater density reduc-
tion capabilities than other lightweight
additives under similar downhole
conditions.

Using HGS4E28 as a densily reducing

agent for completion, workover and coment

olutions

Baker releases DeclineShift and VisiTrak

r1|..';]x|r|||.:|n,g p-l'{}dl.]{:ll[,!ﬂ revenues
and increasing economically
recoverable resources. Based on
the operator’'s economic objec
tives, a customized solution is
designed beginning with the
development of an accurate asset
profile and applying only the nec-
aessary technologies to enhance
the asset. Then, a detailed
operational plan is developed to
minimize deployment time and
production disruplions.

Baker Hughes recently designed and
implemented a DeclineShift solution for a
problermatic field, where production was
declining 6% monthly. The full solution
included the drilling and completion of
30 new wells, 36 recompletions and 86
workovers of existing wells, and 77 new
fracturing treatments, resulting in 2 300%
production increase and reducing monthly
decline rates 43%.

VisiTrak geospatial navigation and

slurries offers the potential for improved
wall integrity and well productivity when
drilling in highly depleted wones and
woaker formations, as it may |1|3-.f|3 with
problemes associated with fluid loss, lost
circulation and formation darmage,

“With tho imirrnx'rvmun.l in the
strangth-to-density ratio, our newast
addition to the Glass Bubbles portfolio s
ideal for low to moderate downhole pres-
sures,” said Doug Rowan, business direc-
tor of 3M Advanced Materials Division.

Wi 3m,com

HAL introduces sonic service
Halliburton's wireline and perforating
businass introduced a new service at SPE
ATCE 2015, the Xaminer Sonic Service.
This technology works by recording
acoustic wavelorms that travel from a
transmitter through the formation loa
receiver. As a resull, operatars can mea-
sure saismic properties and analvazs res-
arvoir characleristics and geomechanical
propertics. These acoustic applications

analysis LWD service combinaes pre-well
modeling, deep-reading LWD sensors.
proprietary visualization software and
reservoir navigation to improve efficiency
in well construction and facilitate optimal
well placement for increased hydrocarban
recovery. YWhile drilling, extended-depth
LWD readings determine the distance to,
and angle of, adjacent bed boundaries to
visualize complex reservoir architecture

i real bime, up to 100 from the wellboie
in every diraction, The combination of
early detection and advanced visualization
allows operators to navigate to and through
the raservoir's most productive zones to
improve ultimate recowvery.

Baker Hughes recently deploved the
VisiTrak LWD service offshore Brazil while
drilling a 33404 horizontal section through
a series of poorly identified sand channels,
Using VisiTrak, the wellbore was placed
accurately in and navigated through the
single productive sand channel exposing a
total net sand length of 2B384. |
wiww.bakerhughes.com

provide information to help customers
optimize completion and stimulation
design and reduce drilling and comple-
tion risks.

The Xaminer Sonic tool includas 104
receivers on a Bl array and 15 capable of
HPHT operations, The h'-r'hlmlng\rr can he
beneficial in anvironments with soft reck

wnd wells containing large boreholes,

which increases signal attenuation.
www.halliburton.com

ogdigital com
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Halliburton, Baker Hughes to divest more assets

The pending Halliburton
and Baker Hughes mega
merger will result in
additional divestitures
of the pair's businesses
in order to gain approval
for the US5%34.6 billion
deal. Halliburton and
Baker Hughes intend
to divest several of
their busineszes, which
include: Halhiburton's
expandable liner hangers business; Baker
Hughes' core completions business that
includes packers, flow control tools,

Baker Hughes sand control business in
the Gulf of Mexico, including two pressure
pumping vessels; and Baker Hughes'
offshore camenting businesses in Australia,
Brazil, the Guif of Mexico, Norway, and the
United Kingdom.

Halliburton 15 also continuing with its
previously announced divestitures of
its fixed cutter and roller cone drill bits,
diractional drilling and lagging-whilea-
drilling (LWD)}/measurement-while-
drilling (MWD) businesses. The combined
revenue in 2013 associated with all of the
businesses intended to be divested was

i
§:

subsurface safety systems, intelligent
well systems, permanent monitoring, sand
control tools and sand control screens: the

Shell-BG merger clears EU,

faces Aussie delay

Shell and BG Group's 1IS370 hillion
merger received the unconditional
mierger clesrance from the European
Union (ELT), completing two of the five
preconditions for the mega mergar.

“Receiving clearance from the
European Commission underlines the
good progress we are making on the
deal, The transaction is on track lor
r.nm]':]nlinut in r'-.nr1].' 2016, said Ben van
Heurdan, CECY Shetl.

However, the merger is being delayed
until mid-Navember by the Australian
Competition and Consumer Commission
(ACCC) alter a warning that the bil-
lian daollar takeover could increase
Australian gas prices, plus limit domaes-
i gas supplies, This follows a large
number of submissions from markel
participants to ACCC concerned about
the competition aflects of the proposed
acduisition

Following anti-trust clearance from
the US, EU, and Brazil, approval from
China’s competition authority is still
oulstanding,

Schiumberger

calls off Eurasia acquisition

il services giant Schlumberger is pull-
ing the plug on its proposed L15§1.7

sedigital. com

billion acquisition of Russian drilling
contractor Burasia Drilling to focus on

ather merger and ac rilti sition n]apnrrun'i-

ties, such as its recent move (o acquire
Cameron International for $14.8 billion,
annonncad in late August.

The deal has been through several
extensions, of which the lalest expired
on 30 September, and was originally set
to cloge in 100 2015, It was pending con-
firmation from the Bussian Federal Anti-
Mnnnpn!}' Service and the Governooent
Commission on Monitoring Foreign
Investment.

Aftor the Schlumberger take over
fell throngh, Eurasia announced it had
received a new offer from the private sec-
tar for £10.00 per share, which spurred
a special committes to negotiate the
proposilion,

Magma secures funding
Mugma Global Lid. (Magmal. the
mamifacturer of m-pipe, has successfully
ralsed UUSS60 million from Stratagic
Industrial Capital Partners (SICP) and
oxisting investors to suppart its growth
plans. The proceads of the investment
round will be used for the expansion of
Magma's manufacturing capahility and
to provide additional working capital 1o
support ils rental business,

“This investment enables Magma

approximately $5.2 billion, =

to accelerata the expansion of our
manufacturing fucility, with a fourfold
increase in our capahility over the next
twao yoars to meat the increaging demand
for m-pipe.” says Martin Jones, Magmsa
Glabal's CED.

“This capital raise enables Magma
lo launch its rental business focesed
on intervention and downline

applications.”

1D printing JIP announced

Lloyd's Registar Energy and TWI
launched a new juint industry project
that focuses on additive manufacturing,
also known as 31 printing, and will
help to develop standards and deliver
safoty and consistency across the encrgy
indusiry.

“Challenges have existed because
there has been no standardized way of
proving to manufacturers and regula-
tors that printed products are safe,” savs
Chris Chung, head of strategic research
at Llovd's Register Energy Technology.
“There have been risks associated with
consistency and quality control, long
term parformance, data integrity, intel-
lectual property, and in both software
and hardware used in high procision
manufacturing. The JIP will overcoma
these issues (aeed by manufacturers
through working together,”
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Jim MeFarlane Frasos fram intermaticnsl Sutmarioe Erngwaaring

A treasure TROV

Jim McFarlane introduced ROVs to the North Sea industry In the 1970s
and went on to pioneer AUV development. Elaine Maslin learned more

im McFarlane's history in the subsea

industry is one few can match = his
company introduced e st remolely
operated vehicle (ROV] in to the North
Sea. Tha industry veteran still arrives
earlier than most in the office in the
maorning and is often flying internation-
ally en business, despite marking his g0*
birthday last vear.

Complete with navy experience and
technical dogrees, Melarlane s one
of u few who were mad enough. as he
would say, 1o get involved in putting
robotics into the sea, pioneering a new
industry that we now, for the most part.,
take for granted - i.e. ROVs and increas-
ingly autonomous underwater vehicles
(ALUVS), MeFurlane played a leading role
pionecring the former and has gone on 1o
do the same with the latter,

Born in Canada in 1934, McFarlane
grenw up during the war vears, then spent
18 vears in the Canadian Armed Forces.
where he rose through the ranks, belore
being head hunted for Hyco International

62
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from the still active industry veteran.

Hydrodynamics, then setting up
International Submarine Enginearing in
1974,

During his time in the Canadian Armed
FForces he was lucky
enough 1o be put
1hrnu|gh mu!liplu?
universities, gain-
ing & bachelor's in
mechanical engi-
nearing and then
maslers' in naval
angineering, naval
architecture, and
murine engineer-
ing at the Massa-
chusetis Institute of
'l'm:lululum' (MTTY).

With his skills
and experiisae,
including oversesing the build of subms-

e

industry.

rines for Canada at Chatham Dockyards, he
was headhunted to work for Hyeo, basad
oul of Vancouver, which had become
hub for underwater exploration in the

!SIE'sTEGV ROV — ane of the first in the

1960%. Back then. a trio of divers had
decided o baild a manned submersible
= what becamea the Pisces vehicle. “That
was Lhe seminal point,” McFarlane says.
The vehicles became work horses for the
industry, and were the start of a new tech-
nology hub on the northwest coast, and s
now gl.n-hnl I:.' used tool. Th BY Wore hought
by the pionesring Sir Leonard Redshaw for
Vickers Oceanics, in Lhe UK, who ]u.-lpud
ushor in the new era of subsea robotics in
thia MNorth Soa.

But, while they became established
tonls, the life of manned submersibles
wag nat to be long=lived. McFarlane, who
wis involved in the well-known 1973
rescun of two men strandoed in Vickers'
Pisces 11 at 480m water depth offshora
Ireland — a rescue heavily involving the
Canadian navy — “had a Nash, and staried
to build a tethered vehicle.” He had
been involved in the development of the
Pisces IV and V, but saw an opportunity
for something naw.

Aller selting up ISE in 1974, aged 40,
he had built a tethered ROV prototype,
By 1875 it was complete and in 1876 it
performed its first job moniloring reck
dumping on the Piper Alpha line in the
Morth Sea. It was the first ROV in the
Morth Sea — in the world, These new
vehicles *kicked the pants off mannod
submersibles.” Mclarlane saya.

But, while McFarlane introduced ROVs
tar thie Narth Sea, it wouldn't become a
strong market, due to pressure to use local
conten! by Uhe mew disbanded Offshiore
Supplies Office in Glasgow, overa 10-year
period in the 19808, McFarlane says, But,
that didn’l stop him guing elsewhere,
including the US Culf of Mexico, which,

— having first heen

EEA  cool to the idea, was

now keen. He also
maoved into newer
technologies, devel-
oping ALIVs, includ-
ing a 40ft-long AUV
with & 200mi range
used in the 159005
to lav a 108mi-long
monitoring cable
into the arctic —
autonomously, with
the vehicle finding
its own way back to
the hole in the ica
from which it was deployed — and other
markets,

The business. up to 2013, had buil
more Lhan 230 ROVs and AUVs and more
tham 400 manipulators, CE

oodigital com
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Fit at 30!

It was the first floating
production unit in the North
Sea and it’s still going strong -
with a deployment to its latest
field, on its 12th contract, due
to start next year. Elaine Maslin
looks at Teekay Offshore's
Petrajari I.

Wlum the Tentech Gi5 design
Petrojord Iloating production,
storage and offloading (FPS0) vessel
floated out of NKK's vard in Japan in
1986, destined for the North Sea, few
would probably have expected that
nearly 30 vears later it would finally
Lo |u.'-n'ir|.g the basin, and not for e
scrapyard.

The move will see the Petrofar! I leave
behind quite a North Sea heritage. The
vissel is Teokay Offshore’s firat FPS0),
hack whan the company, formaerly
Petrojarl, was spun off of PG3. The list of
field names it has worked is longer than
even soma oilfield workers can lay claim

T - =
gy

to, with Oseherg, Trall, Lyall, Fulmar,
Balder. Fife, Fergus, Flora and Angus,
Huelson, Blenheim, Kyle and, most
ricemtly, Glitne, in the Norwegian sectar,
from which it was removed in 2013,

Working on such a string of fields,
across the Norwegian and UK North Sea
sactors has meant the Petrojar! I's pro-
duction fecilities have had to deal with
a host of field conditions, which Teckay
Oftehore prondly states shows its flexibil-
ity, a5 well as high production regularity,
at hatwisen BH-00%

While the vossel was built for tha
harsh environment of the North Sea.ils
mext move will see il operate in warmer
climates, The long-serving, turrat-moored
Petrogard T'is heading to Brazil to work
on its 14th field, Atlanta, for a consor-
tium led by Queirnz Galvio Exploragio
& Produgio (QGEP). The feld's water
dopth, 1535m, will bo the deepest in
which the vessel has worked.

The post-sall Atlanta field isa heavy
crude oil field in the Santos Hasin,
aestimated to contain about 190 MMhboa
recoverable with a production life in
excess of 15 years.

Patrofart Fwill ba used as an early

production system (EPS) on the field,
some 115km offshore the Brazil coast
from 1H 2016 on a live-vear contract,

As part of the deal with QCEP, Teckay
Offzhare acquired the 215m-long
Petrojur! | from Teekay Corp. for USS57
million and said it would spend about
5175 million on upgradaes at Damen
Shipyard Group's Schiedam facility in
the Netherlands, whore it arvived at the
start of this vear from Norway, extanding
the vessel's life by 15 years.

The works consist of hasic engineer-
ing, detailed and construction design
H[Ill l.’]I.HHIl’.l.!'I.'JII'IH. I[I|l..‘l'rHl.:l’. I’.‘I'IHiJII.'I.!T!!]H.
marine and process equipment procore-
ment, fabrication, construction, corra-
sion proteclion/voating, ransporl and
lifting operations, integration, mechani-
cal completion, performance testing and
commissioning sclivilies,

The result will be marine, hall and life
extansion according to class. conversion
of the process systems (e separation
train and produced water lopsides) and
Brazilian compliance,

To perfonn the work, Damen
Shiprepair Rotterdam formed partner-
ghips with Framas and Nevesbu. Frames
is carrying oul the design and fabrication
of the new topside skids. Novesbu is pro-
viding the marine, and topside integra-
tion engineering.

The vessel's storage capacity is 180,000
hil. with 46,000 bbl/d production capac-
ity, and 8-0MMscl/d gas handling, It has
10 riser slots and accommodation for G
persons, OE

_The Petrojarl i FPS0. -
Plxote frovn Tesshay Cllshsord.
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4,021 pieces, one goal:

Uptime, all the time.

Deeper water and harsh environment operations call for purposeful innovation, and
we are up to the challenge. Since the invention of the Varco Top Drive Drilling System in
1982, we've aimed to deliver reliable, robust, and redundant drilling equipment across
the globe. Every piece of the TDX-1250 fuses customer feedback with world-class R&D
to produce the industry's hardest working tool.
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