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“Easy” oil is gone. The 2020-2040 
scenario implies that a major part of 
global oil & gas supply must come 
from “demanding” or “challenging” 
resources. The technology gaps to 
reduce cost and unlock reserves in 
deeper and remote waters are 
assessed, including unmanned 
facilities, automated drilling, 
composite risers, and complete 
subsea factory solutions.

Technical resource 
estimates for shale globally 
is 1800 Billion boe, of which 
75% is outside North 
America. Technology gaps 
to reduce break-even cost 
(wells, drilling, 
manufacturing), ensure 
license to operate (water, 
seismicity, local impact), 
enhance recovery (deeper 
fracking, CO2 injection, 
reservoir modelling) are 
highlighted.
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“Easy” oil is gone. The 
2020-2040 scenario implies 
that a major part of global 
oil & gas supply must come 
from “demanding” or 
“challenging” resources. 
The technology gaps to 
reduce cost and unlock 
reserves in deeper and 
remote waters are 
assessed, including 
unmanned facilities, 
automated drilling, 
composite risers, and 
complete subsea factory 
solutions.

C
O

N
V

E
N

T
I

O
N

A
L

s



GE Confidential

Summary of main E&P challenges in the Arctic

Arctic
challenges

Remotenes/ 
Logistics

Weather
conditions

Environmental 
impact

Ice
drilling

Ice
facilities

Distance to 
market/ 
terminal

Exploration

Challenges can be overcome 
with current technology, but 
create a cost mark-up in 
terms of duration, complexity 
of operations and 
winterisation of facilities and 
equipment

Challenges can 
be overcome 
with current 
technology, but 
create addtional
costs.

The possibility to 
not obtain a 
social license to 
operate puts 
barrels in the 
arctic at risks. Oil 
spill, pollution 
and wildlife 
damage are main 
concerns 

Challenges 
depend on ice 
conditions and 
water depth

Challenges in 
areas with 
seasonal ice 
can be 
overcome at 
significan cost 
mark-up 
depending on 
necessary 
drilling facility 
and length of 
drilling season

In areas with 
no open 
water, new 
technology is 
needed to 
overcome 
challenges

Development 
and 
production

Challenges 
depend on ice 
conditions and 
water depth

Deepwater 
production 
requires new 
technology 

Stranded gas 
discoveries 
are the main 
challenge
Giant 
accumulations 
are needed to 
justify 
pipelines and 
LNG facilities.

Long distance 
to export 
terminal adds 
significant 
cost to oil 
developments



All 
electric 

AE

other
disruptive

+ innovations

Design to Cost: 3000m wd, 300 km, 300 mmbbl, $30 b/e

AE BOP: remove hydraulics, 
accum.bottles, failure modes. 
Enable Real Time monitoring. 
Weight ↓ 50%

Less BOP weight -> reduced 
risers and deck load enabling
lighter drilling vessels -> Rig 
rates ↓ 50%

AE Robotic drilling: Higher 
efficiency, reduced downtime, 
reduced offshore manning, 
cost ↓ 50%

Hydraulic 700 t

All Electric 350 t

Wikipedia: A disruptive innovation is an innovation that creates a 
new market and value network and eventually disrupts an existing 
market and value network, displacing established market leading 
firms, products and alliances.

Subsea Production 
System

AE SPS: El actuators, remove 
hydraulics, add boosting & 
compression, eliminate 
umbilicals – Cost ↓ 50%

Standard 
Subsea XT Bulk water 

separation and 
disposal, CO2/H2S 
handling at source, 
Cost ↓ 50%

Standard FPSO
Standard Process
Cost ↓ 50% -

Or eliminate 
completely!

Cold Flow -

Cold Flow processing to 
pipeline spec, hydrate 
/wax/ corrosion control, 
single pipeline to shore or 
hub – Cost ↓ 50%
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https://en.wikipedia.org/wiki/Innovation
https://en.wikipedia.org/wiki/Market_(economics)
https://en.wikipedia.org/wiki/Value_network
http://www.rds.no/home

