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Subsea Architecture

Trees (Part 1) Control Systems Flowlines (Part 3)
(Part 2)
- Typical Tree Configurations - Typical Control Systems - Flowline Systems
- Typical Add-Ons or Options - Typical Applications - PLET, PLEMs & Manifolds
-Specialized or Custom Trees -Umbilicals - Connection Systems & Jumpers
-Typical Applications -Flying Leads -Field Layouts - Past & Present
- Trends - Trends - Trends
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Typical Subsea Trees

Modular SpoolTree

. Dual Bor Christmas Tree
Mudline Tree ua e Tree
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Mudline Suspension Tree

*Shallow water applications (Diver Intervention)

 Typically Installed from Jack-up Rigs

* Minimal Hydraulic Functions (4 to 7)

* With and Without Sensors

*Cost is usually 30% to 50% of other trees

Mudline Tree
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Conventional Dual Bore Tree

Tree Cap

Features:

e Integral Master
Valve Block

Tree Master

Valve Bloc Tree Connector

e External Tree Cap

e Tubing Hanger

. Tubing
Installed In Tubing TS“p%QP Hanger
Spool or Wellhead
Wellhead
= = Connector
Wellhead i >
e L\ Production

2 T s Guide Base

‘ ”T rl «+— Dirilling Template

T
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Horizontal or Spool Tree

I _ /Debris Cap

FEATURES Production bl L Internal Tree Cap
Choke 0 e
—— -] |
. | Production |
*Side Mounted T e
Valves fﬁ— = B S TEAnnulus Valves
*Crown Plug # ' '''' Y :' ree Spool Body

. Production
* Tubing Hanger Flow Line

Lands in Tree Connector
Body

Anaslus Flowline
# /| Connector

Connector

Production Guide Base

Wellhead Intervention Funnel
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Configuration

Internal Tree Cap —,
Spheri Seal Test —
Valve (S5V) \

1

SCSSV Isolation I'l

Valve (SIV-1) \
SCSSV Isolation I|I
Valve (SI1V-2) \
Production Pressure/ — '|I

A\
\,

Corrosion Cap

Crown Plugs

Downhole Pressure &
Temperature Transducer
(DHPT)

Annulus Access

Valve (AAV)

Temperature Transducer
(UPT)
I'ree Chemical
Injection (CIVT) X

Tree Methanol —_
Injection (MIVT-1) X

All chemical g

injection in this Prodction
example is
downstream of

the master valve. i

_— Annulus Wing
- Valve (AWY)

%

Annulus Pressure
Transducer (AP)

N Annulus Master
Valve (AMV)

}IQ VX Gasket/
Isolation Sleeve
Test (VXT)

Crossover -
Valve (XOV) f ]
Production —/

Master Valve

Trans - Y (PMV) — Tree Connector Lock
Transducer (DPT) . MIVT-2 Isolation .‘y‘/ Isolation Valve (TCLV)
: \ talve
\ B Valve - Connector Lock
= Tree .'\_r‘lulhunoll_ . Tubing vy ——— Connector Unlock
Injection (MIVT-2) Hanger ——— Connector 2nd Unlock*

Wellhead

'~ Sand Sensor

* Note: For DX Connector

Amerada Hess Conger Horizontal Tree P&ID

A kR
ABB Vetco Gray FREDED

ABB Oil, Gas & Petrochemicals
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Configurations

PIV - Production Isolation

Valve (also called Flowline
% |solation Valve.
o — This can be used to prevent
L ﬁ“\v == flooding of the jumper in the
AAL S event of a choke insert change
sv?:‘V% out.

Chemical injection downhole
and at tree.

No internal tree cap. Dual
plugs in the Tubing Hanger
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Other Options

e Secondary Crossover Valve
* TH configured to support smart completions
Sliding Sleeves
* ESP (Electrical Submersible Pumps)
 Choke (Production Control Valve)

e Secondary Wing Valve (usually configured as an orifice
gate valve in place of a choke)

e Enhanced Completion Guide Base
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Split Tree

DELIVERS. EVOLVES.

WHOLE LIFE SOLUTIONS FOR PIPELINE AND SUBSEA SYSTEMS




J P KENNY

Configurations

Guidelineless Diverless

Norsk H!IHI_ Amerada Hess Scall

Trall

Guideline Diverless Guideline Diver assist

Palisbras Trem
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What Flavor Do You Want?
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Simple Tie-Back
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Daisy Chain
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-In deepwater applications, Horizontal or Spool Trees are the preferred choice
-Mudline Trees are still in use

-High Temperature High Pressure

-Independents are taking the lead in using “standard” trees

-Large (Elephant) field developments are more likely to see specialized trees

- The all electrical tree is not dead

-Watch MMS notices and regulations (Casing annulus monitoring, etc.)
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Parting Thought

No Subsea Trees were

damaged during Hurricane
IVAN
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