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Tree cap and gauge

Tree adapter
Swab valve

Production wing valve

Surface choke

To production facilities
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Max.
(1) (2) (3)
Operating Range
OF Oc
Temperature
Classification Min. Max. Min.
K -75 to 180 -60 to 82
L -50 to 180 -46 to 82
P -20 to 180 -29 to 82
R Room Temperature Room Temperature
5 0 to 150 -18 to 66
F 0 to 180 -18 to 82
U 0 to 250 -18 to 3321
v 35 to 250 2 to 121
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Material Class

MINIMUM MATERIAL REQUIREMENTS

Body, Bonnet, End and Pressure Controlling Parts, Stems

Outlet Connections

and Mandrel Hangers

AA - General Service
BB - General Service
CC - General Service
DD - Sour Service’
EE - Sour Service’
FF - Sour Service"
HH- Sour Service®

Carbon or Low alloy Steel Carbon or Low alloy Steel
Carbon or Low alloy Steel Stainless Steel

Stainless Steel

Carbon or Low alloy Steel” Carbon or Low alloy Steel”
Carbon or Low alloy Steel’ Stainless Steel®

Stainless Steel®
CRAs"

Stainless Steel

Stainless Steel®
CRAs"

* As defined by NACE Standard Mr0175.
* In compliance with NACE Standard Mr0175.
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. BSR/API .Spec 6A/ISO 10423
Title: Specification for Wellhead and Christmas Tree Equipment

. API RP 6AR

Title: Recommended Practice for Repair and Remanufacture of
Wellhead and Christmas Tree Equipment, First Edition

. API SPEC 111IW
Title: Specification for Independent Wellhead Equipment, First Edition

. API SPEC 17D

Title :Specification for Subsea Wellhead and Christmas Tree Equipment,
First Edition; Supplement 1 - 1993; Supplement -2 1996

. API SPEC 6A

Title: Specification for Wellhead and Christmas Tree Equipment,
Seventeenth Edition

. API SPEC 6AV1

Title: Specification for Verification Test of Wellhead Surface Safety Valves

and Underwater Safety Valves for Offshore Service, First Edition;
Errata - December 1996
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Cameron B.0.P, Drilling Equipment,
Valve, Wellhead =hgiane
Wellhead Inc Wellhead equipment

"Voronezh Mechanical

Gilmore avenue, bakersfield
CA, USA

Wellhead equipment, valves, Blowout

Profsojuznaja str,

SANA International

plant” equipment, production equipment Moscow, Russia
(VMP) tools and load-lifting equipment
UZTEL S.A Wellhead equipmenf:, valve Romania
*Wellhead Control RH coiled tubing hanger system, N. Richy Fasadena,
Product” API wellhead equipment Texas, USA
ELCO Christmas tree valves 4

Wellhead equipment, Gate valve

Bakersfield CA, USA

Christmas tree, manifold, valve
Blowout preventer

San Antonio, Texas, USA

Control Flow Inc

—

Oilfield valves, Wellhead equipment
Blowout preventer

USA

Stream-Flo

Wellhead, Gate valve, Check valve

Pcc Flow
(Aop Industrial Inc)

ANSON

Edmnntﬁn, Canada

Quarter-turn ball vale, Check valve
Gate valve, production choke, wellhead
components, sucker rod, pump parts

Broadway, Moore, ok, USA

Fittings, valves, wellhead, manifold,
christmas tree

Pcc Sterom SA

Wellhead equipment, valves

Gate shield, Tyne & wear, UK

Hasdue
st, campina, prohora, Romania

Wellhead Distributors
International (WDI)

Wellhead, valves

Houston, TX, USA

Houston, TX, USA

=

Japan

Odesa, Texas, USA

Woodco USA Wellhead and drill-through equipment
TIX-IKS API-BA wellhead
Superior Qilfield Wellhegd equipment
Supply
Pedcor Downhole tools, Wellhead equipment
Jinhu Wellhead equipment & christmas

Houston, TX, USA

tree, valve, manifold, casing & tubing

Yancheng Sanyi
Petrochemical
Machinery Co Ltd

Wellhead equipment, valve, manifold,
Blowout preventer

China

Jian yang road, Jianhu
county, China

christmas tree, Wellhead, Flow Control

FMC HﬂUEtﬂn, -I—:{; USA
equipment, manifold Systems
Kvaerner Choke, Valve, Wellhead Cambridge, England |
ABB Drilling and Production Cambridge, England
equipment Wellhead
Malbranque Wellhead, Valve Wavrin, Cedex, France

Christmas tree
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| 1 - INTRODUCTION

The assembly of fittings, valves and controls
located at the surface and connected to the flow

lines, tubing and casing of the well to control the

flow from the reservoir is called wellhead
equipment. The wellhead equipment is used for
sealing of oil and gas operation of the wells,
hanging of the tubing and casing, controlling the
performance and pressure of the well and
adjusting the flow rate of oil and gas wells. This
equipment is installed on the well after drilling
operation and well completion and used during
operation of the well in all type of wells like
flowing wells, Injection wells and pumping out
wells. The wellhead equipment must be reliable
in heavy conditions: highly polluted mediums
with contents of H>S and CO5 up to 25% each,
working pressure from 2000 psi up to 25000 psi
and working temperature from 60°Cupto 120°C.

Wellhead Equipments are mainly made from
plain carbon, Low alloy and stainless steel
depending on working pressure, working
temperature, fluid constituents like H,S and
pressure of them, location and kind of
equipment. This equipment is mainly
manufactured with forging or casting process
and after suitable heat treating, attached to the
other parts with thread, weld, slip, flange and
other fittings.

Wellhead equipment shall be designed and
manufactured according to "API spec 6A"
material and performance requirements.
According to this standard four product
specification levels (PSLs) are introduced for
wellhead requirements. These four PSLs are
PSL; , PSLp , PSL3 and PSL4 depending on
pressure and severity of service condition (like
pressure and concentration of H»S, ...).
Wellhead equipments are divided into pressure
containing and pressure controlling parts
depending on working pressure.

Those parts whose failure to function as
intended would result in a release of retained
fluid to the atmosphere are called pressure-
containing parts. Examples are bodies, bonnets,
and stems. Pressure-controlling parts are those
ones Intended to control or regulate the
movement of pressurized fluids, such as valve
bore sealing mechanisms, choke trim, and
hangers.



|2- CHRISTMAS TREE

On o1l and natural gas wells, it is usually
necessary to establish a series of valves to
control the pressure and rate of flow of the gas
and/or o1l from the reservoir that said "christmas
tree". It 1s attached to the uppermost connection
of the tubing head. Christmas tree is mainly used
for production wellhead to control pressure and
for the oil (gas ) wellhead to adjust flow and
controlling wellhead during the acid fracturing,
water injection and well performance test.(fig.1)

[t generally includes (form bottom to top):

(One or) two master valves
a Cross

a swab valve

atree cap.

All of this is completed by one or two wing
valves and a choke. This set up allows:

Tools to be run in directly in line with the well
provided a lubricator is screwed onto the tree
cap connector

The well to be opened or shut via the wing
valve

Kill wing valve

Kill wing
connection

Tree cap and gauge

Tree adapter

Swab valve

Production wing valve

Surface choke

To production facilities

Upper master valve

Lower master valve

Tubing-head adapter

Production string

Figurel- Christmas tree




The tlow rate to be controlled and adjusted via
the choke bean

The well to be placed in safe condition via the
master valves.
The number of valves and their location is not
fixed and must be adapted to the safety and
production requirement specific to each field.
High pressures require two or even three master
valves exceptionally, high flow rate mandate
installing wing valve on both lateral outlets and
lastly some cases demand continuous use of one
or both outlets on the annulus.
The valves used on the christmas tree are the
gate valves type.
During normal production, the lower master
valve is kept open. The upper one is used to place
the well 1n safe condition; it is closed
automatically by means of a hydraulic or
pneumatic control system.
The wing valve, often manual, can be motorized
so that it can be remote controlled
Apart from safety system tripping, the well is
closed by acting on the wing valve then on the
upper master valve. In contrast, the well is
brought back on stream by opening the upper
master valve then the wing valve in order to
"save" the upper master valve which is much
more complicated and costly to replace than the
wing valve.
When the equipment is chosen, the inside
through diameters, working pressure,
metallurgy and flowhead configuration are
given particular consideration:

The nside vertical diameter must be at least
the same as that of the tubing, the diameter of the
wing valves being in proportion with those of
the tubing and the flowlines.

The rated Working Pressure (WP) is chosen
depending on the highest pressure that could
occur during the lifetime of the well, usually the
shut-in wellhead pressure or the pressure
prevailing during special operations. Rated
working pressure found on the market are 5000
pst WP (35 MPa), 10000 psi WP (70 MPa) and
now 15000 pst WP (100 MPa) as per standards
established by the American Petroleum Institute

The metallurgy and type of seals depend on
the type of effluent and its temperature, the fire
resistance and working pressure.

Choosing the configuration as such depends
on safety conditions, floor space and production
requirements,

Christmas tree components are described
below:

2-1-Different type of valves
used in Christmas tree

2-1-1-Gate Valve

This valve is one of the important valves in the
wellhead equipment and has different type in
according to the type of the wellhead, working
pressure and temperature. The schematic view
ofa parallel gate valve is shown in Fig2.

Fig2- Parallel gate valve




2-1-2-Choke Valve

[t1s an equipment used to restrict and control the flow of fluids in christmas tree. They are classified
into adjustable chokes and positive chokes according to structural features, and classified into manual
choke valves and hydraulic valves according to working principles.(Fig3)

Ajustable Choke Ajustable Choke Pozitive Choke Pozitive Choke
10000 - 15000 PSI  2000-3000-5000 PsSI 10000 - 15000 PSI 2000-3000-5000 PSI

‘ Fig3- Choke valves

2-1-3-Check Valve

A valve permits fluid to flow freely in one
direction and contains a mechanism to
automatically prevent flow in the other
direction.(Fig4)

Figd-check valve




2-2-Crosses and Tees

They are shown in Fig5. Cross is a pressure containing fitting with a minimum of four openings.
Usually all four openings are at 90" to eachother (A). Tee is a pressure containing fitting with tree
openings. Two openings opposite one another to form the run portion of the tee, and one opening at 90°

to the line of the run (B). Tees maybe threaded, flanged, studded flanged or connected by other end
connectors.

f Fig5- Tees and Crosses

2-3-Flanges

Flanges are one of the fittings in wellhead equipment. Different types of flanges are shown in Fi g.6.

Packoff Flange Companion Flange Crossover Flange ‘

- Fig.6- Flanges




Blind Flange

2-4-Tree Cap or Top Connector

It 1s an uppermost fitting of a christmas tree, which allows full-bore access to the christmas tree. Two
different types of this equipment are shown in Fig.7.
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Fig.7- Tree cap |
| Ruficithead gives the assembly its final structure.
The lower part (often underground) is made up
The term wellhead is a general one of casing hangers and accessories. Flush with
including all of the surface equipment toping off ground level is the equipment for suspending
the architecture of a well. The configurations tubing and just above it the hardware called
can be different depending whether the well is in the christmas tree.

the drilling, completion or production phase that



During drilling, the wellhead is modified
as the casing program progresses. On the
surface, each casing string is topped off by
equipment to suspend and hold it. To provide
seals and to accommodate the blowout
preventers as specified in the program.

A wellhead is all permanent equipment
between the uppermost portion of the surface
casing and the tubing head adapter connection
and constructed from different parts that shown
in Fig8.

3-1-Casing head housing

Once the drilling phase has been concluded,
the surface casing is run in and cemented right
up to the surface. After the required waiting time
for the cement to set, the first component of the
wellhead, the casinghead, can be mounted.

This 1s the first component to the surface
casing. It can be screwed on, by male, or more
commonly female, threaded connections
(Fig.9). It can also be welded on (slip-on
connection) or cold forged a more recent
development (Fig.10).

Though the threaded connection is more
reliable, the drawback is that the upper casing
thread must be at a precise height. This is so
there 1s room enough for the hangers and BOPs
to be stacked up under the substructure.

In the event the casing string gets stuck on the
way down, the connection can be made only
after the pipe has been cut off and then welded.

Connections must be made very carefully
keeping the upper flange absolutely horizontal.
The inside and outside welds must be tested with
a pump providing pressure through a test port
located between the two weld seams.

The bore in the upper part of the housing can
be cylindrical or tapered (depending on makes
and models) to support the casing hangers and
the seal assembly for the next casing string.
There are two flanged or threaded side outlets to
enable inspection ofthe annulus.

NLeCk S ——,

T Tubing Hanget =—.

33kl

| Fig.8- Wellhead components |
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Nominal flange size to 21 Vi
pressures to 15000 psi

i

Flange size to 13 5/8 Nominal
pressures to 5000 psi

Fig.9- Casing head housing
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So it is the surface casing and the casing head
housing that support all the casings and BOPs
anticipated in the program. In a deep well, the
weight of the casing strings (and the tensioning)
Is quite considerable and requires a casing head
with a circular landing base.

This type of casing head provides greater
stability for the wellhead and distributes the load
more evenly on the bottom of the cellar.

3-2-Casing hanger

It 1s a mechanism used to support a casing
string in a casing head. Casing hangers are
available with either threaded (mandrel) or slips.
Schematic view of a type of casing hanger is
shown in Fig.11.This casing hanger is designed
for critical services and deep well completions
where high casing weights place an
unacceptable strain on conventional slip
mechanisms. This casing hanger is capable of
supporting 80% of the pipe body yield strength
and working pressure to 15000 Psi.

Other two casing hangers with back up seals
are also shown in Fig.12. These casing hangers
are designed for general services where control
of pressure is not critical. In the type A sharp
hardened inner teeth support suspended casing
weight up to 60% of the pipe body yield
strength. The type B casing hanger is capable of
supporting 70% of the pipe body vield strength.
Pressure rating for 9 and 117 nominal flange
size is 5000 Psi.

These are devices used to anchor and hang
the casing strings in the casing head housing.
Each one 1s made up of a set of slips that latch
around the casing that is going to be hung,
sliding into a tapered part of the casing head.
There isalso arubber ring sealing assembly.

There are a large number of models on the
market. It should be noted that for each make,
one type of casing head will accommodate only
one type of casing hanger.

Casing heads and hangers are designed for
different capacities and are therefore chosen
according to the weight they will have to
support.

The three casing hanger types below are
available in all makes:

Fig.11- Schematic view of casing hanger

N
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Backup Seal & Casing Hanger

{ M/

/

| Fig.12- Two types of casing hanger |

A.Separate packers and hangers (Fig. 13)

When the casing is suspended by the
hangers, it can be cut off and the seal assembly is
then slipped around the pipe and laid the
hangers. The packer is energized by tightening
the cap screws.

Fig.13- Separate packer and hanger |

B. Hangers and incorporated packers (Fig.
14)

Here the whole assembly has to open so that
it can be placed around the casing. Once it is in
place and the casing is suspended, tightening the
screws compresses the packing against the body
of the casing and against the outside of the
casing head housing. This is the most common
equipment.

| Fig. 14- Hanger and incorporated packer |




C." Automatic" hangers (Fig.15)

This hanger system has an integrated packer
and particular feature: the downward pulling
force exerted by the weight of the casing
compresses the packer and energizes the seal.

3-3-Casing head spool

Equipment attached to another casing head
which serves to suspend and seal a secondary
casing string.(Fig.16)

This component also supports a casing string
and is composed of:

Two flanges of different sizes, and different
working pressures. The lower flanges must be
the same dimension and working pressure rating
as the casing head housing flange for the two to
be connected.

The upper part has a cylindrical or tapered
bore designed to accommodate the casing
hangers for the next string of casing.

The lower part has a cylindrical bore
designed for a bit pilot and a seal system
(bushing).

Fig.15- Automatic" hanger

The annulus between the two casings can be
sealed in different ways:

By compressing a set of packers when the
flanges are connected (Fig.17)

By energizing a packer by injecting sticks of
plastic grease (Cameron type X) (Fig.18)

LI e
Nominal flange size to 15 3/8
pressures to 5000 psi
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LEEEE
Flange size 21 Y4 Nominal
pressures to 15000 psi

Y

Fig.16- Casing head spool
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Figl7- Example of seal on casing |

Bit pilot

Bplol  Rataine: wire

Clules

\Lig.liﬂ- Casing seal by injection

There will therefore be two levels of
annular seal on the casing: by the casing
hanger and by the packer at the base of the
casinghead spool.

All manufacturers offer casinghead
spools called “all purpose™ (Fig.19). They
may be used for suspending casing or tubing
depending on the circumstances of the
exploratory well. This is why radial screws are
required on the upper flange.

The wellhead assembly will be completed by
the mud cross, the kill-line and choke-line
connections and assembly of the BOP stack.
Their working pressure 1s generally higher than
for the preceding assembly, since the deeper the
well gets the greater the risk of high pressures.

Figl19- All-purpose spool for
casing and tubing

3-4-Tubing head spool

A Piece of equipment attached to the
uppermost casing head of smallest casing string
which serves to suspend the tubing and to seal
the annular space between the tubing and
casing.(Fig.20)

Tubing head spool is similar to a casinghead
spool. It has a cone-shaped bore to
accommodate the tubing hanger.

Tubing head spools are identical to
double-flanged casinghead spools. The main
difference 1s that the suspended tubular, the
tubing must be easy to pull out of the hole if the
need arises.

3-5-Tubing hanger

Tubing hanger is a mechanism used to
support a tubing string in a tubing head. It 1s
available with either threads (mandrel) or slip.
(Fig.21)
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‘ Fig20- Tubing head spool for different working pressures

Tubing hanging devices are often very simple. In many cases they consist of only a threaded hanger
with a seal assembly on the tapered outside part that presses against the corresponding tapered part of
the tubing head. The hanger is held in place by tightened screws in the upper flange. A length of tubing
is screwed onto the upper female threaded part of the hanger so that it can be positioned. Two side ports
allow the annulus between the last casing string and the tubing to be checked (Fig.22).

 Fig.21- Different types of tubing hanger

L
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{ Fig.22- Tubing hangers

Fig.23- Dual-production tubing hanger and connection |

The tubing may also be screwed
onto a flange connected to the tubing
head. The flange may also serve as an
adapter and its upper side is directly
connected to the first master valve.

For dual completions (two
separate producing reservoirs, I.e.
two parallel tubings in the production
casing), a special tubing head must be
used which allows the tubing hangers
to be placed and adjusted in a half-
moon shape (Fig.23).



3-6-Tubing head adapter

[tis an equipment which adapts the uppermost connection of a tubing head to the lower most valve of
the christmas tree. In fact, this equipment is used for transient from wellhead to christmas tree.
Schematic view of different types of this equipment regarding to sizes, type of attachment, pressure rate
and its application i1s shown in Fig.24

Pressure to 5000 psi

| 4

Pressure to 15000 psi

Pressure to 20000 psi

l Fig.24- Tubing head adapter

i



4. Performance requirements

Tablei-Pressure rating of wellhead |
equipment according to “"API 6A"

All of the wellhead components shall be
designed to operate according to the “API spec
6A” requirements so that the pressure and

temperature range shall be consistent with the psi Mpa |
material class in table 3. Other requirements
include load capacity, cycles, and operating 2000 13/8

force or torque. There are two performance
requirements levels, PR1 and PR2. The later

represents more rigorous performance 3000 20/7
requirements

5000 34/5
4.1. Pressure rating
Wellhead equipment shall be designed to 10000 69
operate in only the following maximum rated
working pressure (table 1). 15000 103/4
i
20000 138

Table2- Temperature rating of wellhead
equipment according to “"API 6A”

(1) (2) (3)
Operating Range
OF oc
Temperature
Classification Min. Max. Min, Max.
K ~7'5 to 180 -60 to 82
& =50 to 180 -46 to 82
P -20 to 180 -29 to 82
R Room Temperature Room Temperature
S 0 to 150 -18 to 66
T 0 to 180 -18 to 82
U 0 to 250 -18 to 121
V 35 to 250 2 to 121




4.2. Temperature rating

Wellhead equipment shall be designed to
operate n one or more of the specified
temperature ratings with minimum and

maximum temperature as show in table 2.

Minimum temperature is the lowest ambient

temperature to which the equipment may be
subjected. Maximum temperature is the highest
temperature of the fluid that may be directly
contact the equipment.

4.3. Material class

Wellhead equipment shall be designed with
materials, including metallics, which meet
requirements set forth in table 3. Choosing each
of these material classes is depending on the
severity of service conditions and relative
corrosivity. Provided the mechanical properties
can be met, stainless steels may be used instead
of carbon and low alloy steels and also corrosion
resistant alloys may be used in place of stainless
steels. Choosing material class is the ultimate
responsibility of the user. In making these
selections, the user should consider the various
environmental factors and production variables.

' Table3- Material class for wellhead equipment according to “API 6A"”

MINIMUM MATERIAL REQUIREMENTS

Material Class

Body, Bonnet, End and
Outlet Connections

AA - General Service
BB - General Service
CC - General Service
DD - Sour Service’
EE - Sour Service’
FF - Sour Service®
HH- Sour Service”

Stainless Steel

Stainless Steel®
CRAs"

Pressure Controlling Parts, Stems
and Mandrel Hangers

Carbon or Low alloy Steel
Carbon or Low alloy Steel

Carbon or Low alloy Steel"
Carbon or Low alloy Steel”

Carbon or Low alloy Steel
Stainless Steel

Stainless Steel

Carbon or Low alloy Steel”
Stainless Steel"

Stainless Steel®

CRAsS’

" As defined by NACE Standard Mr0175.
" In compliance with NACE Standard Mr0175.
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5. Quality control and manufacturing
standards

In order to provide design, performance
conditions, material and manufacturing, quality
control tests, inspection, welding, marking,
packaging, shipping and remanufacturing
requirements of wellhead equipment, some
standards are designed by the American
Petroleum Institute (API).

1. BSR/API Spec 6A/ISO 10423
Title: Specification for Wellhead and Christmas Tree Equipment

2. API RP 6AR

Title: Recommended Practice for Repair and Remanufacture of
Wellhead and Christmas Tree Equipment, First Edition

3. API SPEC 111IW
Title: Specification for Independent Wellhead Equipment, First Edition

4. API SPEC 17D

Title :Specification for Subsea Wellhead and Christmas Tree Equipment,
First Edition; Supplement 1 - 1993; Supplement -2 1996

5. API SPEC 6A

Title: Specification for Wellhead and Christmas Tree Equipment,
Seventeenth Edition

6. API SPEC 6AV1
Title: Specification for Verification Test of Wellhead Surface Safety Valves

and Underwater Safety Valves for Offshore Service, First Edition:
Errata - December 1996



6. Some wellhead manufacturer

company
L
NAME PRODUCTS ADDRESS
Cameron B.0.P, Drilling Equipment, R
Valve, Wellhead Brgland
Wellhead Inc Wellhead equipment Gilmore avenue, bakersfield
CA, USA

"Voronezh Mechanical

Wellhead equipment, valves, Blowout

Profsojuznaja str,
Moscow, Russia

plant” equipment, production equipment
(VMP) tools and load-lifting equipment
UZTEL 5.A Wellhead aquipment, valve Romania
"Wellhead Control RH coiled tubing hanger system, MN. Richy Pasadena,
Product” API wellhead equipment Texas, USA
ELCO Christmas tree valves Bakersfield CA, USA

Wellhead equipment, Gate valve

SANA International |

Christmas tree, manifold, valve
Blowout preventer

San Antonio, Texas, USA

Control Flow Inc

Oilfield valves, Wellhead equipment
Blowout preventer

USA

Stream-Flo

Wellhead, Gate valve, Check valve

Edmonton, Canada

Pcc Flow
(Aop Industrial Inc)

ANSON

Quarter-turn ball vale, Check valve
Gate valve, production choke, wellhead
components, sucker rod, pump parts

Broadway, Moore, ok, USA

Fittings, valves, wellhead, manifold,
christmas tree

Gate shield, Tyne & wear, UK

Pcc Sterom SA

Wellhead equipment, valves

Hasdue
st, campina, prohora, Romania

Wellhead Distributors
International (WDI)

Wellhead, valves

Houston, TX, USA

| Wellhead and drill-through equipment

Houston, TX, USA

Woodco USA
- TIX-IKS API-6A wellhead Japan
Superior Qilfield Wellhead equipment Odesa, Texas, USA
Supply
Pedcor Downhole tools, Wellhead equipment Houston, TX, USA
Jinhu Wellhead equipment & christmas China

tree, valve, manifold, casing & tubing

Yancheng Sanyi
Petrochemical
Machinery co Ltd

Wellhead equipment, valve, manifold,
Blowout preventer

Jian yang road, Jianhu
county, China

FMC

equipment, manifold Systems

christmas tree, Wellhead, Flow Control

Houston, TX, USA

Kvaerner

Choke, Valve, Wellhead

Cambridge, England

ABB

Drilling and Production
equipment Wellhead

Cambridge, England

Malbranque

Wellhead, Valve

Wavrin, Cedex, France

Christmas tree
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