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Subsea in Equinor

Norwegian Continental Shelf:
660 Subsea Wells
2 Subsea Compressor Stations

2 Subsea Pump Stations

International:
Bacalhau (Brazil) — in execution
Raia (Brazil) — in execution
Rosebank (UK) — in execution

Bay de Nord/Flemmish Pass
(Canada) - in development
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Longevity on NCS

Continue to invest on NCS -> 2035
Tie-backs to existing installations
Some HPHT- projects

Some tie-backs with slightly
higher pressure than rating
of existing infrastructur

-> eHIPPS enabler!
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Fram Segr project in post DG2 development with eVXT and DCFO as base case.

Fram HeNora / Byrding.
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D 401 Rigid vs Flexible infield flowlines

D402

Infield Production Flowtines (Thermal

insulation)

D-403. 0415
Tie-in Concept

D404 Leakage detection

D405 Tien of Production Line from
Central areato TRC

D408 Tie-in Water Injection Supply

D408 SPS Manifold configuration
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X-Mas tree Concept

D410 Umbilical
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D-414 UID power and fiber location

D-416 Umbilical Chemical distribution
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All Electric Subsea Technologies for future fields T
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Autonomous Powered and
Controlled SPS System

Subsea HPU
(SCSSV, ASV &ICV)

eVXT
Electric VX

eCompletion
(eSCSSV, elCV, eAS

Valve Test Unit
(Servicelineless)

eHIPPS

\ Boosting Unit
eCBU
Chemical
Storage
s

Chemical

DCFO

: (enables removal of umbilical)
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Digitalization of the
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Why HIPPS and what does it take

Main reason: Requirements given in IEC 61508 Components & 61511 System

Well (or upstream) pressure is too high for . .
the downstream production equipment. 1. Engineering of components, all needs a known or calculated

probability of failure on demand (PFD). The components
are assembled into a system aiming to achieve the required

= Greenfield reduction of risk for overpressure

= Brownfield 2. Absolute overview and control of all failure modes in the
m Cost system -> FMECAs on all levels

m Technical feasibility 3. Implemented engineering measures to avoid systematic

failures -> processes
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Pressure Protection System Schematics (PSD+HIPPS)
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Some applicable Equinor requirements

TR1234 Subsea Valves in Subsea Production Systems:

2.6.2 Design requirements
SR-34628 - Same requirements as given for header valve shall apply with the following additions:

The HIPPS valves shall be reverse acting slab gate valves

HIPPS valves installed in a piggable line shall be through-conduit and piggable.

The HIPPS valve shall be fail-close and shall be designed for closing without assistance from actuation control fluid. The
valves shall, unless otherwise formally agreed, be designed for closing entirely by the internal bore pressure — which is max

operation pressure of the protected piping. Typical closing time will be 2-10 seconds.
The HIPPS valve shall be equipped with a mechanical override for locking of valve in open position by use of a ROV.

TR1956 Non-conventional pressure protection systems:

SR-84928 - For SIL3 HIPPS the logic solver type shall differ from those used in the other protection
layers.
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eHIPPS design solution
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eHIPPS development block diagram

Upstream

87
3 2| Redundant
33
2 2| power
==
=3
=
4=
=2
52
S( ‘ﬂﬁ,ﬂ 4
X [ [
cnercy
AT TA] AT [a] [a] [a]
nTmmmmm 2
Junction |
Box
L e [ L [
I A 4 A 4 I A A
| (] | fi
! n 12 n 12 } n 12 m 12
| |
| |
| |
! B ) [ ? 7
< <
| S o £ } = 3 <
| @ > | @ >
| |
1 gfal | 20
L Q§ L Q;
(LN LN

\ Advanced
f/\/\h Mechatronics

Open



eHIPPS development

Example closing forces

(Kristin HIPPS 10” gate ventil)

Valve Net Closing Force

N W

Net Closing Force [kN]

0 100 200 300
Gate Travel [mm]

400

Closing Force Safety Factor

6,00
5,00

—— Stem 136 mm

4,00

3,00
2,00

1,00

Available Closing Force /
Required Closing Force

0,00
0 100 200 300
Gate Travel [mm]

—e— Stem 136 mm

400
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Kristin HIPPS Valve Design

HIPPS Gate Valve design requirements

- Valve size
« Pressure Rating

« Temperature Rating

« Depth Rating
« Closing pressure

« Closing time

10" 1D
740 bar (WHSIP)

-33-1750C
(-27.4 - 247 °F)

380 meter
280 bar

12 seconds

|

Weight: Valve and Actuator 10900 kg
Height: 5245 mm (17.2 ft)
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eHIPPS development — assessments and summary

Parameters Conventional HIPPS Comments
(Morvin/Kristin)

SIL rating SIL 3 SIL3 Current numbers shows an

increased performance on
eHIPPS (PFD)

Fail Safe Yes (pressure and spring)  Yes (pressure and motor) Not a SIL rated function
for eHIPPS.
Voting 2004 2004
Non-redundant Redundant
Self diagnose Low High All the benefits of electric
systems
Testability Low Med

TRL 4 target by Q2 2025
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eHIPPS in a 2-Slot Template System — example only
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Thank you!
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