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An Introduction
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| INTRODUTION

The mmportance of oil and gas in the country
economic and the role of energy in industry and
production is self evident. it is clear that these
sources of energy directly depend on gas
and o1l wells. With regard to above mentioned
points, safety of oil and gas wells is the first step
to ensure the continuous production of
these vital energy sources. in addition, the safety
1s an important factor in protecting the life of
technicians and engineers, who are the basic
production factor, working in the site.

o

=

Pressure control and correct opening / closing of
the well is very important for achieving this
safety.

The equipment discussed in this booklet, named
"well control panel", by establishing a "safety
shut down system" enables us to have a logic
control over the well.
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OPERATION OF "SAFETY
SHUT DOWN SYSTEM”

a: general description

As mentioned before, in emergency cases this
system, in response to the different alarms which
are indication of different dangers, blocks the
passage to fluid. in addition in normal operation
the system helps to safely open / close the
well. For example, when there is pressure out
side the safe limit the correspOnding sensors
send a signal and the system closes the well in a
safe and correct manner. There are other sensors
called "fusible plugs". These plugs, which are
heat sensitive and are installed in different
places, sense the abnormal temperature and send
a signal to the panel to close the well. At the final
stage closing / opening are performed by two
valves. One is called "sub surface safety valae".
this is often named 3sv or sssv in brief, The other
brief name is 2sv or ssv. the complete term is
"surface safety valve”.

B: Description of different
parts of the system (fig. no. 1)

In this part different components of the system is
discussed separately.

I- Sub surface safety valve

This valve is situated under the ground along the
tubing and an independent, small diameter,
hydraulic control tube connects it to the control
panel. This valve is "fail safe" so it changes to a
safe position in case of a problem. In normal
operation the hydraulic pressure of the control
loop keeps the valve open to let the fluid pass.

[t is obvious that lack of hydraulic pressure of
the control circuit changes the valve to the
closed position.




Typical Single Well
Control System
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2-Surface safety valve

Ssv while can be controlled pneumatically or
hydraulically, like sssv is a fail safe device. And
also like the other one its closing / opening is
performed through the control loop pressure.

3-high - low pressure pilots

These pilots have the duty of distinguishing the
abnormal pressure and sending signal to the
control loop. As soon as the control loop
receives the signal it closes the valves in a safe
and correct manner.

4- fusible plugs

As it was pointed out before, these plugs see the
abnormal heat in the site and report it to the
control loop and make the loop to operate. In
fact these plugs act as "fire sensors". The plugs
contain a low - melting alloy which are activated
In response to the ambient temperature
exceeding a specified value. It should be noted
that these plugs, by their nature, are not field
repairable. Once a plug has been activated by
high temperature, it must be discarded and
replaced with a new one.




5-fire safety valve

An independent fire - sensitive provides both
prevention and protection in the event of
wellhead fire. During a wellhead fire, the down
hole valves (sssv) must be shut in and its control
line blocked to keep downhole fluids from
feeding the flame. Fsv is mounted on the control
line at the wellhead. This device is an
independent device and functions equally well
in a fully automated system or with a manually
pumped down hole valve.

A visual indicator shows the fsv in its normally
untripped mode.

6- well control panel

This panel is the control center and receives
alarms requiring shut - in of the well.It monitors
the abnormal pressure and provides shut - in of
the well due to a high or low pressure
condition. in addition to this, in case of
receiving alarms from "fusible plugs", the panel
provides shut - in through (ESD) emergency
shut down loop. By one ESD loop it is possible
to close the valves from a remote location. Panel
mounted instruments provide local control and
monitoring of all functions to open and close the
well during normal or emergency conditions.
The important point in closing / opening the
well is the sequence of valves. the well control
panel contains an interlock circuit to ensure the
correct sequence.




6-1-The opening sequence

Hydraulic pressure applied to the sub - surface
safety valve (sssv).

Hydraulic or pneumatic pressure applied to the
surface safety valve (ssv).

6-2- well closing sequence

Hydraulic (or pneumatic) pressure vented from
the surface safety valve (ssv).

Hydraulic pressure vented from the sub - surface
safety valve (sssv).

In this way the pressure to both sides of 3sv
remains equal this makes the opening of the
valve very easy.

Some pictures of the control panel can be seen in
different pages.

7- Remote emergency shut down stations
(Remote ESD stations)

By these stations the operator is able to remotely
close the well.

8- tubing and fittings

Required tubing, fittings and mounting hard
ware to interconnect all elements of the safety
system.
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ITypes

According to the different manufacturers and
conditions the system 1s made in different
types.The system discussed in previous pages is
called "single well control system". It is a fail

safe system utilizing control logic to provide

ESD and wellhead opening / closing sequence.
The control system operate either on low
pressure pneumatic or hydraulic logic or ac/dc
electronic control logic. The pneumatic pressure
source could be either process gas from the well
site or an air compressor unit. Hydraulic control

pressure 18 developed through the use of

hydraulic pump within the control system.
Electronic control logic is developed either
through local ac/dc lines or through a bank

of Batteries. Multiple - well panels that extend
automatic control to a number of wells from a
single location are essentially clusters of single
well control panels housed together and
designed to function in a particular manner and
in a specific environment. All systems could be
equipped with telemetry facilities. By this
system electrical signals can be sent to the
remote panel. The incoming signals are
converted by the panel into the appropriate
pneumatic or hydraulic control pressure to
operate production control and safety valve.
Panel status indications are also converted into
electrical signals suitable for telemetry
transmission.
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Technical specification

Technical specification should conform to the
user's needs and the well conditions. In general
the following points should be noted in system
designing.

Temperature and pressure: min., max. and
working temp. and press of the well and also
min. and max. of ambient temp.

Protection degree: IP degree for the system

Explosion protection in hazardious area for
different parts of the system.

Corrosion protection: Material of different
parts should be resistant to the surrounding and
fluid corrosive factors.




