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1.0 Product Description

Specification 17D includes the following requirements for product ordered and may be applicable in
addition to any product-specific requirements listed in other sections identified herein:

1.1 PRODUCTS
1.1.1 API Specification 17D — Introduction

This guide is not intended to inhibit a vendor from offering, or the
purchaser from accepting, alternative equipment or engineering
solutions for the individual application. This can be particularly
applicable where there is innovative or developing technology.
Where an alternative is offered, it is the responsibility of the
vendor to identify any variations from this Specification and
provide details.

1.1.2 API Specification 17D — Annex J.1
Level 1 identifies possible chemical and or physical changes in
selected materials. Level 1 is intended to provide general
information that can be published by either chemical suppliers
and/or manufacturers. Level 2 looks for chemical and/or physical
changes in non-metallic materials, such as swelling, when the
material resides in a confined space. Level 2 testing also uses more
specific concentrations and operating conditions defined by the
end user for a particular application. Level 2 results are likely to be
proprietary and project-specific and might not necessarily be
directly comparable to other published level 2 data. Level 3 is an
in-depth test to determine the useful operating life of non-metallic
materials in the presence of the additive using accelerated-life-
estimation testing procedures based on the Arrhenius principle.
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1.1.3 API Specification 17D — Annex M.1
Annex M provides recommended guidelines for inquiry and
purchase of equipment covered by this part of ISO 13628. Annex
M is informative; however users may, by agreement between the
interested parties, consider the provisions to be either
requirements or guidelines. This is especially the case when
determining PSL.

114 API Specification 17D — Annex M.3
PSLs are defined in 5.2 and 5.3, and in ISO 10423. PSLs apply to
pressure-containing and pressure-controlling parts and assembled
equipment as defined in this part of ISO 13628. Determination of
the PSL is the responsibility of the purchaser. Selection of PSL can
depend on whether equipment is primary or secondary
equipment, as defined in ISO 10423. For this part of ISO 13628
primary equipment shall include, as a minimum, the tubing
head/high-pressure housing, the first two actuated (master and/or
wing) valves downstream of the tubing hanger, the lower tree
connector, and any other flowline or isolation valve in direct
communication with the well bore upstream of the second
actuated valve.

1.1.5 API Specification 17D — Annex M.3
e PSL 2: recommended for general (non-sour) service at working
pressure 34,5 MPa (5 000 psi) and below; recommended for
secondary equipment for working pressure of 69 MPa (10 000
psi) or below;

e PSL 3: recommended for primary equipment in sour service, all
working pressures, and general service above pressures of 34,5
MPa (5 000 psi); recommended for primary and secondary
equipment, sour or general service, for pressures above 69
MPa (10 000 psi) or for maximum temperature ratings above
121 °C (250 °F).

e Other considerations that can lead the user to consider PSL 3
over PSL 2 include water depth, composition of retained or
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injected fluids, field infrastructure, difficulty of intervention,
acceptance of risk, sensitivity of environment, and useful field
life.

e PSL 3G: same recommendations as for PSL 3, with additional
considerations for wells that are gas producers, have a high
gas/oil ratio or are used for gas injection.

1.1.6 API Specification 17D — Annex M.3
San
nere
! Does 150 15156 apply? | Vi
Ralated wp - 590 M2a7| Yes oes IS0 15156 apply? | Yes
Cr Max Temp > 121 *C? o (H,S > 0,000 3 MP3 abs) = PSL3G
No +N0
Yoz
Gas wall? & FSL 3G
I No
- FPSL 3G
Y
ormary Prima Doeg I1SO 15156 3pphy? | Yes
mig;;. = #{(H_S > 0,000 3 MPa abs) »- PSL 3G
equipment? ‘Na
Yes
Secondary Gas wail? = PSL3G
*Na
Yes
Rated wp = 32,5 MPa7? = PSL3
I No
- ESL2
- PESL2

Figure M.1 — PSL decision tree for subsea equipment
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1.1.6 API Specification 17D — Annex N
The use of the Monogram on products constitutes a
representation and warranty by the Licensee to purchasers of the
products that, on the date indicated, the products were produced
in accordance with a verified quality management system and in
accordance with an API product specification.

1.2 SUBSEA TREE EQUIPMENT
1.2.1 API Specification 17D — 1. Scope
Subsea trees:

e tree connectors and tubing hangers

e valves, valve blocks, and valve actuators

e chokes and choke actuators

e bleed, test and isolation valves

e TFL wye spool

e re-entry interface

e tree cap

e tree piping

e tree guide frames

e tree running tools

e tree cap running tools

e tree mounted flowline/umbilical connector

e tubing heads and tubing head connectors

e flowline bases and running/retrieval tools

e tree mounted controls interfaces (instrumentation, sensors,
hydraulic tubing/piping and fittings, electrical controls cable
and fittings)

Copyright © 2012 — API-American Petroleum Institute 17D-6
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1.2.2 API Specification 17D — Annex A
e
1 production wing vaive & cmesovervae
2 weeca 7 tee conmecior
3 production swadvave &  bee guioe tame
4 magter vaive Dlock 9 annuius 'wing vaie
5 Sowioop 10 fow En2 connaction

Figura A1 — Guidalina styls vartical tres
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1.2.3 API Specification 17D — Annex A
=
1 e cap sEEemiy 3 swapvawss 3 fowin2 comacior
2 wing vaive & Wye D00 300 Oivens 10 tEe guetETe
S 3nodus lo0p 7 annuus wing vave 11 Bee conmecior
4 TFLtow loop & masier valve Dok 12 welineas guigedaEe

Flgurs A2 — Guidelina style TFL tres
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1.24 API Specification 17D — Annex A
P
3y
1 Swapvawves 5  woing hanger 9 GRA COGE, or hoing Peac
2 annuius wing vave &  coesovervalve
3 annuus magter valve 7 peodocuon ootet
4 masler vaive g wing vaive

Fiqurs A3 — Guidelinsless style vertical tres
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1.2.5 API Specification 17D — Annex B

Common names forindividual components are included in the numbered key. The two items not identified are the
casing hangers (blue)andtree (yellow).

Key

1 crown plugs 6  extended iubing hanger 11 master valve

2 debriscap 7 re-entryinterface 12 wingvalve

3 inlernal free cap &  annulus swabvalve 13 crossover valve

4  tubing hanger 9  annulus wing valve 14  crossoverflowloop
5  locking debris cap 10 annulus master vahe 15 production outlet

Figure B.1 — Guideline style horizontal tree
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1.2.6 API Specification 17D — Annex B
]
Key
1 re-entry interface 5 mastervalve
2 annulus swabvalve € wing vaie
3 annuluswing valve 7 production outlet
4  znnulus masier vahe 8 guidelineless re-entry funnel (funnel down)

Figure B.2 — Guidelineless style horizontal tree
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1.3 SUBSEA WELLHEAD EQUIPMENT
1.3.1 API Specification — 1. Scope
Subsea wellheads:

e conductor housings

wellhead housings

e casing hangers

seal assemblies

guidebases

bore protectors and wear bushings
e corrosion caps

1.3.2 API Specification 17D — Annex C
| |
| %
1 |
2
W —

':*:/F/m

o

& ) casing hanger

=g Do proScio

TS
2
it

wear bushing bhigh-pre: = welihead housing

SRS TN S S R

mm $58 m « 7 in) anmdfes . seal

7 im) casing hasger
s 245 mm {S-5'8in}w

A

r bushing
=245 mm {133'8 m x 958 m) anndes seal
! 22 seaficor
245 mm 858 in) casing. harged 23 guidslines

Figure C.1 — Subsea wellhead
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1.4 TUBING HANGER SYSTEM EQUIPMENT
14.1 API Specification — 1. Scope
Tubing hanger systems:

e tubing hangers

e running tools

14.2 API Specification 17D — Annex D
l
| 1 T I T
) i
| ] — | —
( L C 1
l | 2 | l [
0 TR0 0 TR
\ 5 nyin
\\4 L=
5 N
|
6 al

Key

1 mooing fool latching groove
2 lockdown

3 =ian sub s=d pockes

4 wirsline piug profiles

3 production bore

g zed

Figure D.1 — Concentric tubing hanger
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14.3 API Specification 17D — Annex D

Common names for individual components are included in the numberad key. The two tams not
identified are the casing hangers (biue) and tree (yeliow)

fey

1 moning tool ISching groove

2 we=ine pug pofle or closue device
3 sasl

4 lockdown

5§ production outiat

Figure D.3 — Tubing hanger for horizontal tree
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144 API Specification 17D — Annex D
Common names for individual components are included in the numbered key. The two tems not
wentified are the casing hangers (blus) and tree (yelow)
L]

running-tool! Istching groove

2 wirgling plug profile or closure davices, two
3 ==

4 lockdown

5 production outlet |

Figure D.4 — Extended tubing hanger for horizontal tree
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1.5 MUDLINE SUSPENSION SYSTEM EQUIPMENT
1.5.1 API Specification — 1. Scope
Mudline suspension systems:

e wellheads

running tools

casing hangers

casing hanger running tool

tieback tools for subsea completion

subsea completion adaptors for mudline wellheads
e tubing heads

e corrosion caps

1.5.2 API Specification 17D — Annex E

| _—

"
12

¥ay
tubing hanger profile
annulus outlet

stuchral soppoet fng (opdonal)

sube)  or Seback tools
4 workover completion riser

Figure E.1 — Mudline suspension (wellhead) and conversion equipment
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1.5.2 API Specification 17D — Annex E

N
)
|
'V

1549, 507

i

w
|
|
AR
i 507,

e s

'
.\'h

»

——

[
4

ot
g

a) Mudline conversion equipment(installed)

b}

Subsea free ona mudline

suspension conversion

[Key

1 tubing hanger profile 11 medine casing hacger 340 mm {1338 im)
2 annulus outlet 12 medine casing hasger 245 mm (3593 in)
3 structural support ring {optional) 13 wee cap

4 casing hamger oetack adapter 14 production outlet

5 connector profile 13 annulus valves

6 tubing head 16 wingvalve

7 conductor casing. 702 mm 30 @) 17 swabvzhe

& mudiine 18 master valve

8 madiine casing hasger 308 am 20 is) 1§  mudline conversion

10 mudiice lsnding fng. 702 men (30 in)

Copyright © 2012 — API-American Petroleum Institute
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1.6 DRILL THROUGH MUDLINE SUSPENSION SYSTEM EQUIPMENT

Description:

1.6.1

1.6.2

ey

Lo On e G

0o

‘o

D bW R

&

API Specification — 1. Scope
Drill through mudline suspension systems:

e conductor housings

API Specification 17D — Annex E

casing, 244 mm 1o 273 mm {258 in to 1034 in)
nser, 405 mm (16 i)

pser, 610 mm 24 im)

nvironmental tie-back pipe

guidancea equipment

sbandonment cap

connector profile

welihead housing

sa3l assembly

production casing hanger

hanger, 473 mm to 508 mm {1853 in to 20 in)
conductor housing

conductor, 762 mm (30 in)

casing, 473 mm to 508 mm (1853 into 20 in)
casing, 340 mm (1238 in})

casing, 244 mm to 273 mm (253 in to 10 3¢ in)

LY
1

N

surface casing hangers
wellhead housings
casing hangers
annulus seal assemblies
bore protectors and wear bushings
abandonment caps

i

L

MM

15

I

|

I

|

I
=

—— 16

Figure F.1 — Drill-through mudline suspension system
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1.7 MISCELLANEOUS EQUIPMENT
Description: API Specification — 1. Scope
Miscellaneous equipment:

e flanged end and outlet connections
clamp hub-type connections
threaded end and outlet connections
other end connections

studs and nuts

ring joint gaskets

guideline establishment equipment
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2.0 Purchaser’s Responsibility

2.1 MATERIAL CLASS
211 API Specification 17D - 4.1.4
Choosing material class and specific materials for specific
conditions is ultimately the responsibility of the purchaser.

2.1.2 API Specification 17D - 4.1.5
It is the responsibility of the end user to specify materials of
construction for pressure-containing and pressure—controlling
equipment. Material classes AA-HH as defined in Table 1 shall be
used to indicate the material of those equipment components.
Guidelines for choosing material class based on the retained fluid
constituents and operating conditions are given in Annex M.

2.1.3 API Specification 17D — Annex M .4
Material-class manufacturing requirements are given in ISO 10423
and in Table 1. Material class shall be determined by the purchaser
with consideration to the various environmental factors and
production variables listed below:

a) pressure;
b) temperature;

¢) composition of produced or injected fluid, particularly H2S,
CO2, and chlorides;

d) pH of water phase or brine;

e) exposure to salt water during installation or operation;

f) use of inhibitors for scale, paraffin, corrosion or other reasons;
g) possibility of acidizing and concentration of acidizing solutions;
h) anticipated production rates;

i) sand production and other potential for erosion;

j) anticipated service life;

Copyright © 2012 — API-American Petroleum Institute 17D-20
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k) future operations that can affect pressure, temperature or fluid
content;

1) risk analysis.

Corrosion, stress-corrosion cracking (SCC), erosion-corrosion, and
sulfide stress cracking (SSC) are all influenced by the interaction of
the environmental factors and the production variables. Other
factors not listed can also influence fluid corrosivity.

The purchaser shall determine whether materials shall meet ISO
15156 (all parts) for the sour service environment. ISO 15156 (all
parts) addresses metallic material requirements to prevent stress
cracking within ISO 15156-specified environmental conditions, but
does not address all aspects of corrosion resistance.

Consideration shall also be given to the partial pressure of carbon
dioxide, which is related generally to corrosion in Table 1.

2.2 MATERIAL SELECTION

2.2.1

2.2.2

API Specification 17D - 5.1.2.1.2.1

Whenever feasible, assembled equipment that contains and
controls well pressure, such as valves, chokes, wellhead housings
and connectors, shall be specified by the purchaser, and designed
and manufactured to one of the following standard rated working
pressures: 34,5 MPa (5 000 psi), 69 MPa (10 000 psi) or 103,5 MPa
(15 000 psi).

API Specification 17D - 5.1.2.3.2

Material selection is the ultimate responsibility of the user as he
has the knowledge of the production environment as well as
control over the injected treatment chemicals. The user may
specify the service conditions and injection chemicals, asking the
supplier to recommend materials for his review and approval.
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2.3 DATA SHEETS
2.3.1

API Specification 17D — Annex M.5.1

M.5 provides suggested data sheets that can be used for enquiry
and purchase of subsea wellhead and tree equipment.

NOTE Interactive electronic forms of the data sheets can be
accessed by clicking where indicated on the line immediately
below the subclause heading.

The data sheets are designed to perform three functions:
a) assist the purchaser in deciding what he wants;

b) assist the purchaser in communicating his particular needs and
requirements, as well as information on the well environment, to
the manufacturer for his use in designing and producing
equipment;

c) facilitate the communication regarding purchaser requirements,
relative to the supplier's options and/or capabilities such that a
common understanding is agreed.

A copy of the data sheets should be completed as accurately as
possible. The typical configurations should be referred to, as
required, to select the required equipment. The decision tree in
Figure M.1, together with its instructions, provides the
recommended practice as to which PSL each piece of equipment
should be manufactured. A copy of the data sheet should then be
attached to the purchase order or request for proposal.

Data sheets from ISO 10423, Annex A, may also be useful in
selecting specific wellhead equipment components.
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2.3.2
3 Location and water depth

Description

API Specification 17D -

Annex M.5.1

Comm rnty

Number of wells

Well identifier

Wiell location(s) Block:
lomion X Laiud &:
lozmion Y Longitude:
Wiater depth metres (feet)

by Reservoir flow rates and pressures

FUVHP (at wellhead) MPa (psi)
FUVHT °C ( °F)
S 1P MPa (psi)

4 Metocean data

Description

Cumrent profile vs.WWater depth  |Water depth velocity

m ms @)

Comm rnts

Curmrent direction Catigred 1o waes

[Jother specify:
Significant and haximum wave |4, : m (ft)
height

- m @
Wave period o sec
NBue specirum [JJonswap

[JPierson — Moskowitz
[J0ther specify:]

Copyright © 2012 — API-American Petroleum Institute
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d) Dnlling plan

Type of drilling vessel
[JJackup rg

[htoored semi

[JoP semi

[OMecxed  drillship

[JoP drillship
[Jughiweight inkruenion
Other specify:

Planfor well completion

[J0nll and complete

[JOrll, abandon and complete
[Jcomplete previously drlled well

Other specify:

a) Wellhead interface

Basrline Options

Wellhead type

[Omudline suspension
[Jsubsea

[Clother specify:

Wellhead size

Ot

Clsats
[CJother specify:

Wellhead working pressure rating

[J69.05 hPa (10 00D psi)
[J103.5 MPa (15 DOD psi)

Clother specify:

Shallow water flow system?

[Ne

[] Yes. Specify surface casing
size(s):

Rigid lock/Preloaded high-pressure CNo [Cves
housing
Guidance [Guideline (GL) [CJGuidelineless (GLL)

[JFunnel up (GLL)
[CJFunnel down (GLL)
[JGuidelineless orentation,

specify:

Surface pipe installation

[J0rilled , requires TGB
[JJetted, requires jetting tool
[0rill-ahead tool

[Clother specify:
[Jsize (0DAwal),
specify:

suspended in wellhead

On kmplale? [ONo [CIves, specify:

Casing program [J30"%20"% 13-3/8"%3-5/8" [Clother specify:
H:S: Yes[] Mo [

Number of submudline adfor  liner [Specify:

hangers to be suspended in wellhead Hs: Yes[J e []

Ma. number of hangers that can be| Specify:

Copyright © 2012 — API-American Petroleum Institute
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Baseline Options

Faticipated tubing hanger completion COh b welibead [CJ0ther specify:
[JSeparate tubing head

Casing hanger lockdown bushing? CONe [es
H:5: Yes[] Mo [J [CJother specify:

Wellhead top profile [CJClamp hub [J0ther specify:
[rtandrel [(Gaske| wpe

specify:

Production casing hanger size [J9-5:8" [J0ther specify:
Ol

Casing hanger thread profile [CJbuiress [CJother specify:

Production casing drft diameter Spedfy:

Production casing hanger has CRA seal |[JNo [Oes

surface on |D

(forenhanced tubing hanger seal)

Distance from mudline to top of surface|[J3- 46 m (10 - 15 [ oOther specify:

pipe or high pressure wellhead housing

hBrine drilling riser loads (.. nomd,

extreme, accidental, and fatigue)and

load combinations

(see 150 13628-1, §.6.2.2)

Seabed hydrates anticipated e [vves

Low pressure outlets [INe [Jies

f) Downhole interface

Tubing size

oD:
lNkighi:
hateral grade:

Ibs/ft

Type of connection:

radaled: [ho [Ches
Descibe imdaion if imdaled:

D Service life requirements

Subsea service life

Baseline

Options

[J10 year service life

[J20 year service life
[CJ0ther specify:

Basrline

[Joo ot reuse

Reusability

Options
CIrefurbishment & reuse
[Clother specify:
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H  fnidpated well §eback

Type of tieback

Fixed platform  §eback

Commenty

Floating (or compliant)
platiorm  feback

Subsea completion

M5.3

Subsea tree data sheet

The purpose of the following data sheets is to capture information about 3 subsea tree forthe application.

d Location and water depth

Number of wells
el idenifer n.
Prod.
Interchangeable
el location(s) Block:
lomion X: Lafude:
lomion Y: Longitude:
Water depth metres (feset)
Seabed temperaturs "C(°F)

b) Reservoirgeneral information

Flow ratesfzone

- Gas (md) SCFD SCFD

- 0il or condensate (md) BPD (m%d) BPD
- Bler (m3d) BPD (m*d) BPD
FUUHP (at wellhead) MPa (psi)

FUWWHT "C(°F)

Sp MPa (psi)

Commingling Clyes [

Completion type

(open hole, cased well, gravel pack, etc.)

Producing life

IS

Gas lift point

ot required
[CJrequired, specify location:
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&  Reservoir fluid properties

Description

Resenvoir pressure MPa (psi)
Reservoirtemperaturs °C( °F)
Reservoir properties 0 per specify:

Flud Npe Ooil  [Gas
Gas-0il  r@io mm? (scfibbl)
AP gravity °API

Gas gravity

Condensate yield

mm* (bbl/scf)

H:8 MPa pp (psi pp)
mol %
Coz MPa pp (psi pp)
mol %
Cloud point temperature "C({°F)
Paraffin mass %
Deposition rate:
Asphaltenes mass %
Precip. pressure:
NP3 (ps)
Formation water salinity o mass % or
dissolved NaCl concentration
ppm
Formation water pH
Sand production Sand rate:
g/m? (b/bbl) of produced fluid
Particle size: migon
Paide Npe:

(smooth, angular)
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) Netocean data

Description

Comm rnty

Cumrent profile vs.water depth

Wiater depth wvelocity
m mi/'s (ftis)

Current direction

CJoigned 1 waues

[CJother specify:
Significant and maximum wave | : m (ft)
height
Neraaz: m (ft)
NBue penod o G
Nbue specirum [JJonswap
[Jpierson ~ Moskowitz
[CJOther specify:
e) ‘Mssel plan

Type of completion vessel
[JJackup rig

[(Crane capacity
[(Otdoored semi

[CJoP semi

[(Inocxed  dillship

CJOP driliship

[Jlghiweight inkruenion

Other specify:

Planfor well completion

[]0rill and complete

CJepediy:

[JCrill, abandon and complete
[CJcomplete previously drilled well
Other specify:
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b Wellhead interface

Capacity, specify:

Baseline Options
Wiellhead type [Omudline suspension [C]Other specify:
[Ckubsea
Wellhead size COis¥e Ows¥s
[CJother specify:
Wellhead working pressure rating [J69,05 MPa (10 00D psi) [Jother specify:
[(J103.5 MPa (15 DOD psi)
Wellhead top profile [CJClamp hub [CJ0ther specify:
[handrel [Cleaske! wpe
specify:
Rigid lock/preloaded high-pressure [ONo [Jies
housing
Casing hanger lockdown bushing? [Ne [Jes

[CJother specify:

Guidance [JGuideline (GL) [JGuidelineless (GLL)
[JFunnel up (GLL)
[JFunnel down (GLL)
[JGuidelineless orientation,
specify:
On kmplale? [N Oves, specify:
Tubing hanger completion COhn 0 wellhead [CJother specify:
[Jseparate tubing head
Production casing hanger size [Ja-5:8" [CJ0ther specify:
Ty
Number of hangers suspended in|Specify:
wellh:ad
Production casing drft diameter Spediy:
Production casing hanger has CRA seal|[JNo Cles
surface on 1D
(forenhanced tubing hanger seal)
Distance from mudline to top of surface|[J3m kb +¢6 m (10 7 b 15 i [[JOther specify:

pipe or high pressure wellhead housing

harine drlling riser loads (.e.nomd,
extreme, accidental, and fatigue)and
load combinations

(see 150 13628-1, §6.2.2)
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p Topsides, platform and field Information

Description Comm rnts
Host location Block:
Lomion X: Laiude:
lozion Y: Longitude:
Water depth m (ft)
Offset distance Im (miles)
Separator pressure NPa (s)
Process capacity 0il: m¥d (BPD)
Gas: md (SCFD)
Wiater: md (BPD)
Slug catcher size, if any m* (bbl)
J-Tubes: No. and size
|-Tubes: No.and size
No. of pipeline crossings
Surface air temperature Min.: °C(°F)
Mae.: 'C('hH
Surface water temperature Nin.: °C(°F)
Nac.: 'C('hH
Seabed temperature "C{°F)

H  Downhole interface

Tubing size

Description

0D:

Wieight: Ibs/ft
higtenal grade:

Type of connection:

mdated: e [Ches

Drift — Special requirements:

Descibe imdaion ifimdaled:

Subsurdace sskly due ESCSSY)

hanufacturer:

Medel :

Size:

Working pressure:

Control pressure required:

Comments on type:
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i Service life requirements

Subsea service life

Reusability

Baseline Options
[J20 yrdesign life |[]Other specify:

[J0e mol rewse

Options

Specify:

[JRefurbishment &reuse

D Well intervention requirements

Type of intervention

Articipated frequency (example: 1time each 5 years)

Wireline intervention

Coiled tubing intervention

Pull tubing intervention

Drilling riser-BOP, CANWO riser,
wellhead foundation load
design basis |

K Select type of subseatree

Guidaner  Hor imvtalla fon

Type oftree

[Cvericd ree wih whing
hanger completed in wellhead

[Cvericd  ree wih Lbing
hanger completed in tubing head

[OHorizontal
[Ottudline suspension

Water depth
[Jc 100 m (¢ 300 0

[JI0 m b < 300 m
@0 ik <1000 1)

CJXmmw<N5m
(000 fi 1 <2000 f)

915 m we2A0m
@000 i 1w < 7 550 f)

[J200mpce30Om
@ 50 fip <10 000 0

- 3050 m¢ 10 000 )

[CDiveroperated or assist
[(Jhivedess (A0
[]Guideline (GL)
[JGuidelineless (GLL)
CJFunnel up (GLL)
[CJFunnel down (GLL)

[JGuidelineless orientation,

specify:

I Tree location

Baseline Options

[[JDaisy chained wells on common flowline or flowine pair

[Clsimgle sakllile  well

[hutti well cluster manifold application

[n emplate wells

[CJoff template well, but tree to be compatible with on template application
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m) Industry specifications

Baseline Options

Production wvalve size

Production bore

(169,05 MPa (10 00O psi)
[J103.5 MPa (15 00O psi)

Specify:
dvuus due s Oz [CJ0ther specify:
Working pressure rating [J34.5 MPa (5 000 psi) [C]0ther specify:

PSL level [z
(see Figure M.1 — PSL decision ([]3

tree for subsea equipment) (26
hatenal class Specify:

Chlorides

[J¢ 20 000 ppm

[J20 000 ppm to 50 00D ppm
[J50 000 ppm to 100 00D ppm
Other specify:

Temperature class Specify: Other requirements: (J-T cooling,
Maknd Impacls kmperalure, ek
TFL (see IS0 13623-3) [Inel required [CEpecify requirements:
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rn  Downhole interface

Baseline Options
Tubing size, OD Specify:
Win. wvertical access bore size required Specify:
through tree
Tubing matenal Specify:
Subsurface safety wvalve type, model, | Specify: Description:
size, working pressure
Tod rumber of SCSSY aalrol limes i Oz B O+
[CJother specify:
Total number of other downhole 1] 01 2 Clother:
i:z"dr;l:'lll; ::?::I:;I lines (e.g. for intelligent Specify function(s)
Total number of downhole chemical [0 12 B
inecion  limes []Other:
Specify function(s):
Total number of downhole electdcal lines |[]0 hOzk
[Jother:
Specify function(s):
Total number of downhole optical lines  |[J0 hOz[k
[Jother:
Specify function(s):
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00 Tubing hanger forverticaltree

[(Tubing hanger
Specify:

Baseline Options
Working pressure rating Ocame = ree [ other specify:
Wreline  plug model, type, s, ad |Specify:
pressure rating for production bore
Wreline  plug model, type, s, ad Specify: [CJ0ther specify:
E;Tii:r;e) rating #x annulus  bore (f @weck wue, ek)
Bottom production tubing type, size of| Specify:
thread connection
Bottom annulus bore type, size of thread | Specify: [Jisolation valve
connection (if applicable) Specify:
[CJ0ther specify:
(plug catcher, open, etc.)
Nin. dia. of production bore Specify:
Draft requirements Spedfy:
Min. Mow® dia. of annulus bore (f [JTubing head [CJCther specify:
applicable) Specify:

Boom comecion foo SCSSY line(s) Specify:
Bottom connection for downhole chemical | Specify:
line(s), if applicable

Bottom connection fr other downhole |Specify:
hydraulic line(s), if applicable

Bottom connection for electrcal line(s) Spedfy:

Bottom connection for optic line(s) Specify:
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p)  Tubing hanger forhorzontal tree

Basrline Options
Working pressure rating CJsame = ree [(CJother specify:

Wireline plug model, type, s, and|Specify:
pressure rating for production bore

Bottom production tubing type, size of| Specify:
thread connection

hin. dia. of production bore Specify:
Bottom connection for SCSSWline(s) Speady:

Bottom connection for downhole chemical | Specify:
line(s), if applicable

Bottom connection f¢ other downhole | Specify:
hydraulic lime(s), if applicable

Bottom connection for electrical line(s) Specify:

Bottom connection for optic line(s) Spedfy:

Q) Hydraulic operating pressures for valves and chokes

Baseline Options

htax. control pressure required to operate | Specify:
LSSy

hax. allowable control pressure that can| Specify:
be applied to SCSSY

hax. control pressure required to operate | Specify:
valve or choke

hax. allowable control pressure that can | Specify:
be applied to valve orchoke actuator
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N “alves common to vertical and honzontal trees

Baseline

Override/s

Position indicator

Oeny fal-dosed Spedfy qW.:
[CJpuw Fail-closed Spedfy gk.
ey fal-dosed Spedfy gu.:
o Fail-closed Spedfy qN.:
[Jxov Fail-closed Spedfy qN.:
Jxov Fail-open Spedfy qk.:
[ FIv (or | Optional Spedfy g
PSIY)
cim Optional Spedly gN.
! check valve
Owsout check
e
Ocmy Optional Spedfy qu:
! check valve
[Owiout check
1= (1T
ciox Optional Spedfy qN:
Selecl backup
e
Ot check valve
Owfout check
due
(s Needle e Diveror No position indicator
ROV
O Optional neeadle Diver or No position indicator
due(s) ROW Speafy gk:
[JHYDx |Optional needle Diver of No position indicator
e (s) ROW Spedfy qgn:
Ot Needle e Diver of No position indicator
ROV

s Valves unique to verticaltrees

Valve

Biseline

Operator

Overrides

Positionindicator

[Jrsv Naual Diver of Spedfy q:
RO
[Jesy Naual Diver o Spedfy g
ROY
[JTHST | Optional needle Diver of No position indicator
valve fortubing ROW
head
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b “alves unique to honzontal trees

Valve Basrline Pressure Operator

Caoy fal-dose d Spedfy qn:
[JPenetration | Needle valve Diveror ROY No position indicator
isolation

wdue(s)

W Tree mounted chokes

Basrline Options

Production (or injection) [CINone
Syoke CJspedfy cu:

Check all options required:

[CJHydraulic operated []Bectric operated
[JrROV operated (primary or ovemide)
[JDiveroperated (primary or ovemide)
[Jisert rerievable

Cadjusiable, spedfy skps:

OJfived cdfice

[O%sual position indicator

[]Beactronic position indicator (LVDT)
[J$pecify other requirements:

Production onfice valve [CJNone

FoY) [(JSpediy Cu:

[CIFail-open (full bore) [IFail-closed (orifice)
[JROV operated (primany or ovemide)
[CIDiver operated (primary or ovemide)
[JFixed orfice size, specify:

[vdw sz, spediy:

[Ovalve pressure rating, specify:

Gas lift choke [INone
[JSpeddy Cu:

Check all options required:

[JHydraulic operated []Bectric operated
[JRO% operated (primary or overide)
[JDiveroperated (primary or ovemide)
(Diseri revieuable

[(J4djsiable, spedfy skps:

Clfived  cifice

[J\sual position indicator

[JBectronic position indicator (LWVDT)
[CJspecify other requirements:
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i Flowline connection methods and extemal loading

Baseline Options
Diverassist tree [J01705S) Swivel flange [CJcClamp hub
[Specify other requirements:
Diveress tree [Cttericd hb [J4ertical flange (fixed)

[JHorizortal hub (fixed) [JHorizortal flange (fixed)

[] Horizontal hub @ree piping moves to
accommodate connection)

[Jstab and hinge over umper resident active
comeclor)

[CIFlexible pipe (see 150 13628-11)
[Jspecify other requirements:

Flowline load design basis

Snag load protection [JNet required [JProvided attree flowline connection

CJProvided at flowline sled or manifold
wmecion

[JProvided in flowline
[CJ0ther specify:

Define snag load design basis

Dropped object protection [CJNet required [JProvided attree flowline connection

[CJProvided at flowline sled or manifold
cwmecion

ClProvided in flowline
[CJother specify:

Dropped object protection load
design basis

Remediation of hydrates in Specify:
oome clor
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yw) Sensors

Bawrline

Options

Downhole pressure and [CINot required [(JRequired, specify vendor:

kmperalure (DHPT)

Production bore in tree [JNet required [JPressure
CTemperalure
[CJother specify: (upstream/downstream of
choke, etc.)

£anulus bore in tree [JMot required [JPressure

[Temperaiure

intelligent well completion

[CJother specify: (upstream/downstream of
choke, etc.)

Production  (or injection)| [JNot applicable [JPosition sensing by L\VDT

HEksCRoaicn [CJother specitfy:

Gz lifl dwoke pediion [CIMot applicable [Jposition sensing by LWVDT
[CJother specify:

Erosion detector [JMot required [Jirtrusive wear-rate sand detector
[JAcoustic sand detector
[CJother specify:

Sand detection [CINot required [Ointrusive wear-rate sand detector
[CJAcoustic sand detector
[CJother specify:

Pig dekclor [CINot required [CIMeanetic, non-intrusive
[CJ0ther specify:

Flow mekr [CIMot required CTransmit data from flow meter
[CJother specify:

Downhole sensors for [CINot required Specify:
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2) Flow assurance

Baseline Options

Downhole chemical |[JNot required [Comosion inhibitor: specify chemical, flowrate and
ifecion injection point:
[Jscale inhibitor: specify chemical, flowrate and injection
point:
[JParaffin inhibitor: specify chemical, flowrate and
injection point:
[JHydrate inhibitor: spacify chemical, flowrate and
injection point:
[Jother, specify:type, chemical, flowrate and injection
point:
Tree chemical [ Net required [CJComosion inhibitor: specify chemical, flowrate and
ifjecion injaction point:
[Jscale inhibitor: specify chemical, flowrate and injection
point:
[JParaffin inhibitor: specify chemical, flowrate and
injection point:
[JHydrate inhibitor: specify chemical, flowrate and
injection point:
[Jother, specify:type, chemical, flowrate and injection
point:
Gz il [J Mot required CJRequired, specify:
g |ifl pressure: MPa (psi)
flow rate: md 54d)
gas lift choke:[(ys  [o
Pigging [J Not required CJRound trip pigging through flowline sleds or manifold,
not through tree or well jumpers
[JRound trip pigaing to tree
[JSubsea pig- launching from flowline sled or manifold
[Jsubsea pig-launching fromtree
[CJother specify:
miaion [ Mot required Check all that apply:
[(Omee {owdoops
[JAI pressure-containing bodies on tree
COwiell jumpers from tree to flowline sled or manifold
[(Ohanifold
[CFlowline jumpers from manifold to flowline sled
[CJother specify:
rmiaion [] Mot applicable [JCod down Fom 'C('H
ool down 0 "C(°F)
shall take at least hours
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Flowline heating [CJNot required [CJHot il circulation

[JBectrical heating
[JOther specify:

2.4 OPERATING LOADS
Requirement: API Specification 17D — Annex 5.1.1.5
The purchaser should confirm that anticipated operating loads are
within the operating limits of the equipment being used for the
specific application.
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3.0 Design Requirements

3.1 MISCELLANEOUS EQUIPMENT
API Specification 17D - 5.1.2.1.8
The design of other equipment, such as running, retrieval and test
tools, shall comply with the purchaser's/manufacturer's
specifications.

3.2 NON-COVERED EQUIPMENT
API Specification 17D - 5.4.1
For those components not covered in ISO 10423, equipment-
specific quality-control requirements shall comply with the
manufacturer’s written specifications. Purchaser and manufacturer
should agree on any additional requirements.

3.3 ACTUATORS
API Specification 17D - 7.10.2.2.4
Position indicators shall be incorporated on all actuators unless
otherwise agreed with purchaser. They shall clearly show valve
position (open/close and full travel) for observation by diver/ROV.
Where the actuator incorporates ROV override, consideration
should be given to visibility of the position indicator from the
working ROV.

3.4 SUBSEA TREE EQUIPMENT
API Specification 17D - 7.16.2
The purchaser shall specify the operating criteria necessary for the
tree installation. The manufacturer shall document the operating
limits for which the tree running/retrieval tool is designed.
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3.5 CONTROL INTERFACE
API Specification 17D - 7.16.4.1
The tree running tool interfaces with the tree upper connection.
This interface shall be designed for emergency release at a
running string departure angle as specified by the manufacturer or
purchaser. This release shall not cause any damage to the subsea
tree such that prevents meeting any other performance
requirement.

3.6 CONNECTORS
API Specification 17D - 7.16.4.1
For use with dynamically positioned rigs, it is particularly
important that the connector have a high-angle release capability
and that the connector can be quickly unlocked. In some systems,
the EDP connector design can meet these requirements. The
manufacturer and/or purchaser shall specify the angle and
unlocking time.

3.7 CHOKES
API Specification 17D - 7.21.2.14
The choke flow capacity is determined in accordance with
requirements of ISA 75.01.01 and ISA 75.02 for anticipated or
actual production flow rate and fluid conditions (pressures and
temperature). The information shown in Annex M for purchasing
guidelines shall be supplied to the choke manufacturer for the
sizing of the choke.
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4.0 Testing Requirements

4.1 SUBSEA TREE EQUIPMENT
API Specification 17D - 6.3.2

Table 4 — Pressure test pictorial representations

{2 500 psi) max

Position Description RWP Hydrostatic body test Lockdown
pressure retention test
pressure
3}  Vertical subsea tree
A Subsea wellhead 1,0 - RWP 15 : RWP NA
Tubing head connector,
B Tubing head and tres 1,0 = RWP 1,5 = RWP NA
connsctor
c Valves, valve block 1,0 = RWP 15 = RWP NA
SCSSV flow passages and 1.0 = RWP up to 1,5« RWP up to
seal sub RWP - 172 MPa 15« [RWP- 17,2 MPz NA
{pressurecontaining) {2 500 psi) max {2 500 psi)]
D
SCSSV flow passages and 1.0 = RWP up to 1,0 : RWP up to
seal sub RWP - 172 MPa 1,0 (RWP- 17,2 MPz NA
{pressurecontrolliing) {2 500 psi) max {2 500 psi)]
Tree cap {passages and e s Qi e
. lock mechanism) LT 15 x RWP NA
F Tubing hanger 1.0 = RWP 15 = RWP NA
Below installedtubing iy Srd
L hanger NA NA& 1,1 » RWP
L2 {nct Above {ubing plug NA NA 1,0 = RwP
shown) Belowtubing plug NA NA 1,4 * RWP
1,0 = RWP up to
L3 Gallery RWP - 17,2 MPs NA NA
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b)

Horizontal subsea tree with separate internal tree cap

Position Description RWP Hydrostatic body test Lockdown
pressure retention test
pressure
A Subsea wellhead 1,0 = RWP 15 = RWP NA&
B Tree connector 1,0 RWP 1,5 - RWP NA
C Valves, valve block 1,0 = RWP 15 = RWP N&
SCSSV flow passages and 1,0« RWP up fo 15« RWP up fo
seal sub {pressure- RWP - 17,2 MPa 15« [RWP- 172 MPa NA
s contsining) {2 500 psi) max. {2 500 psi)]
SCSSV flow passagesand| 1.0 RWP ¢p 1o 10 = RWP up fo
seal sub {pressure- RWP - 172 MPa 10« [RWP- 17,2 MPa NA
condroliin g) {2 500 psi) max. (2 500 psi)]
E Debris cap PMR PMR NA
F Crown plugs 1.0 = RWP 15 = RWP NA
G Internal tree cap 1,0 - RWP 15 : RWP NA
H Tubing hanger 1,0 RWP 15« RWP NA
4 Below installedtubing ey
L1 hanger NA NA 1,5 RWP
L2 Below internal tree cap NA NA 15 RWP
5 Above lower crown plug® NA NA 1,0 RWP
L
Below lower crown plug® NA NA 1,5 = RWP
i Aboveupper crown piug NA NA 1.0 = RWP
Below upper crown plug® NA NA 1,5 = RWP
1,0 = RWP up to
L5 Gallery RWP- 172 MPz NA NA
{2 500 psi) max,

2

If 3 lower crown plug is in place during the upper<crown-plug test from below, then the lower crown plug shaill be pressure-
equaiped from above and below the kower crown plug dunng the test,
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¢} Horizontal subsea tree without separate internal tree cap

P |
= |

|

{2 500 psi} max.

Position Description Hydrostatic body test Lockdown
pressure retention test
pressure
& Subsea wellhead 1,0: RWP 1.5 » RWP NA
Tree connector 1,0 = RWP 1.5 RwpP NA
c Valves, valve block 1,0 : RWP 15 * RWP NA
SCSSV flow passages and 1,0 = RWP up fo 5= RWP up to
sesl sub (pressure- RWP - 17,2 MPa 1.5 = [RWP- 172 MPa NA
conisining) {2 500 psi) max. {2 500 psi)]
D
SCSSV flow passages and 1,0 - RWP up to 1,0 = RWP up fo
seal sub {pressure- RWP - 172 MPz 10 r RWP- 17,2 MP3 NA
controfiin g) (2 500 psi) max. {2 500 psi)]
E Debris cap PMR PMR NA
F Crown plugs 1,0 = RWP 1.5 « RWP NA
G ROV tree cap PMR PMR NA
H Tubing hanger 1,0 = RWP 1.5 * RWP NA
i1 Below installedtubing NA NA 1.5+ RWP
hanger
Above lower crown plug® NA NA 1,0 RWP
L2
Below lower crown plug® NA& NA& 1,56 = RWP
3 Above upper crown plug N& NA 1,0 : RWP
) Below upper crown plug® NA NA 1,6 RWP
10 : RWP up fo
L4 Gallery RWP - 17,2 MPz NA NA

a

if 3 lower crown plug is in place during the upper<crown-plug test from below, then the lower crown plug shall be pressure-
equalzed from sbove and below the lower crown plug during the test.
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4.2 SUBSEA TREE ASSEMBLIES
API Specification 17D - 6.3.5
Any disassembly, removal or replacement of parts or equipment
after testing shall be as agreed with the purchaser.

4.3 SUBSEA TREE PIPING
API Specification 17D - 7.17.2.5
The manufacturer shall document the ability to pig tree piping
where such piping is intended to be piggable. Demonstration of
the piggability of the intended piping shall be agreed to by the
purchaser and manufacturer.

4.4 SUBSEA TREE CONTROL INTERFACES
44.1 API Specification 17D — Annex L
If agreed between the purchaser and manufacturer, the hyperbaric
test medium should be maintained at 4 °C + 5 °C (40 °F + 10 °F)
throughout the test.

4.4.2 API Specification 17D — Annex L
If agreed between the manufacturer and purchaser, the hyperbaric
functional test cycles may be in addition to life-cycle endurance
testing and temperature cycling, such as that specified in ISO
10423, Annex F, for PR2. For example, a valve and actuator
assembly may be subjected to a total of 400 functional cycles, of
which 200 are hyperbaric as described in this annex, and 200 are
as described in ISO 10423, Annex F, PR2, including 20 cycles at
maximum rated temperature and at minimum rated temperature.
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5.0 Storage and Preservation Requirements

5.1 SUBSEA TREE EQUIPMENT
5.1.1 API Specification 17D - 5.1.2.2.4
If subsea equipment will be stored or tested on the surface
at temperatures outside of its temperature rating, then the
manufacturer should be contacted to determine if special
storage or surface-testing procedures are recommended.

5.1.2 API Specification 17D — 5.6.10
Storage and preservation requirements for equipment after
delivery to the user is beyond the scope of this part of ISO
13628. The manufacturer shall provide recommendations for
storage to the user upon request.

5.2 SUBSEA TREE CONTROL INTERFACES
API Specification 17D - 7.20.3.2
After assembly, all tubing runs and hydraulically actuated
equipment shall be flushed to meet the cleanliness requirements
of SAE/AS 4059. The class of cleanliness shall be as agreed
between the manufacturer and purchaser.
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6.0 Shipping Requirements

6.1 SUBSEA TREE EQUIPMENT
API Specification 17D - 5.6.1
Prior to shipment, the total shipment including hydraulic lines shall
be flushed and filled in accordance with the manufacturer’s written
specification. Exposed hydraulic end fittings shall be capped or
covered. All pressure shall be bled from equipment, unless
otherwise agreed between the manufacturer and purchaser.

Copyright © 2012 — API-American Petroleum Institute 17D-49



American Petroleum Institute
Purchasing Guidelines
API® Monogram® Equipment Purchase API Spec 17D online at www.api.org/publications

API Specification 17D: 2™ Edition, May 2011

Specification for Design and Operation of Subsea
Production Systems—Subsea Wellhead and Tree
Equipment

7.0 Documentation Requirements

7.1 SUBSEA TREE EQUIPMENT, SUBSEA WELLHEAD EQUIPMENT, MUDLINE
SUSPENSION SYSTEM EQUIPMENT, DRILL THROUGH MUDLINE SUSPENSION
SYSTEM EQUIPMENT, TUBING HANGER SYSTEM EQUIPMENT, MISCELLANEOUS
EQUIPMENT

7.1.1 API Specification 17D - 5.1.5
All design requirements shall be recorded in a manufacturer’s
specification, which shall reflect the requirements of this part of
ISO 13628, the purchaser’s specification or manufacturer’'s own
requirements. The manufacturer’s specification may consist of text,
drawings, computer files, etc.

7.1.2 API Specification 17D - 5.1.5
The manufacturer shall define additional validation tests that are
applicable and demonstrate that this validation testing can be
correlated with the intended service life and/or operating
conditions in accordance with the purchaser requirements
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