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b
chweiger Flammenfilter GmbH PROTEGO India Pvt. Ltd.
hed in 1954 by Robert Linemann Established in 1983
red Trademarks : 100% subsidiary of Braunschweiger Flammer
50, FLAMMENFILTER, FLAMEFILTER GmbH
tLines: Manufacturing capabilities :
Arrester, Breather Valves, Tank Accessories, 80% of products manufactured by PROTEGO
ng and Static Protection Solutions, Pressure Germany as per German standards.
ng Valves
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‘Operated Valve |

Key Definitions h

Pilot operated safety valve

Safety valve, the operation of which is initiated and controlled by the fit
~discharged from a pilot valve which in itself is a direct loaded safety val
- subject to the requirement of this standard (DIN EN 1SO 4126-1 2004)

§ Types of pilot operated valves

Modulating

Action is characterised by a gradual opening and closing of the disc of t
main valve which is a function of the pressure, proportional but not
necessarily linear (DIN EN 1SO 4126-4 2004)

ON/OFF (a.k.a. as POP-Action)
Action characterised by stable operating resulting in fully open or fully
main valve position. (DIN EN ISO 4126-4 2004)

ISA-D: “Fertliser Symposium -2018"



Operated Valve |

 |naccordance with APl 2000 recommendations IsA
o Set pressure up to 1034 mbar and -7 mbar

e Blow Down < 7%

» Optimized flow performance

» The valve can be put to service in applications where
temperatures as low as —196°C prevail.

» Variants:
« Spring-loaded pilot valve

* Magnet pilot valve
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‘Operated Valve |

ISA

Closed Position

Pilot Valve Tank Pressure < set pressure

Pilot is closed as not enough force is generated to open the pilot

Main Valve
Chamber

4+

<—— Pilot Spring

“— Sensitive Diaphra

\ Amplifier Diaphragm

ISA-D: “Fertliser Symposium -2018"



‘Operated Valve |

Opening Phase

» Pilot begins to open at set pressure.

» The sensitive membrane opens against the spring force.

o After asmall increase in pressure, the amplifying membrane opens the
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‘Operated Valve

Pilot Begins to Open

o |If system pressure = set pressure, then the pilot starts to open.
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‘Operated Valve O

Open Position

* When the pilot is open the pressure is released from the main va

chamber
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‘Operated Valve

Closing

[ Valve closes at 93% of set pressure.

(confirms to ISO 28300 Annex C, section C.3.3)
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Closed Position

» If the system pressure is below set pressure and above
vacuum set pressure, the valve is closed.

» If the system pressure increases, the pressure inside the

main valve chamber also increases.
» Valve closing force increases.

 Valve is still closed.
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Lessons learnt solving Pilot
Valve Instability Issues
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ons learnt solving Pilot Valve Instability Issues /|

Results:

e Common guidance on how to design 1
piping seems to be missing or is not a
In all cases

* Inlet pressure loss seems to be neglec
some cases

» Built up pressure in the discharge line
allways considered
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ons learnt solving Pilot Valve Instability Issues [

perated pressure relief valves installed on storage tanks may become unstable as a result
rate plant / Pilot Valve design / selection or sudden construction changes on site, which may re:
(tensive cost increments and delays in the start-up of new storage facilities.

perated valves which are forced to become unstable may not provide sufficient relieve capa
ng in overpressure and imposing safety risks to the facility.

iown that relief valve instability is a dynamic problem which requires an understanding and coup
pressure source (e.g. storage tank), the inlet line, the pilot operated pressure relief valve and
rge line
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ons learnt solving Pilot Valve Instability Issues [

b
» The tank is insulated but the discharge pipeline may not be
> || € * In the discharge line the cryogenic gas warms up due to heat inp!
> || e from environment
HEAT
> || €

» Consider the density changes along the line when calculating the
pressure losses and the tank relief loads

 Build up your own or use a commercial package with a reliable
Tank thermo-fluid dynamic model

» Consider the internal piping within the tank
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ons learnt solving Pilot Valve Instability Issues

lenge:
p with small vaporizing quantaties can result in valve instability

tion:
2ning systems can prevent valve instabilty
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ons learnt solving Pilot Valve Instability Issues [
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Tests according to 1SO 21013-4 ,,Cryogenic \
— Pilot operated pressure relief devices — Pa
Pressure-relief accessories for cryogenic ser
are Possible.
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Ethylene-Storage Tank
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nk Emergency Shut Off Valve
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nk Emergency Shut Off Valve

=

API 625 ; Tank Systems for Refrigerated , Liquified Gas Storage =
7.3.1.4.2 For single containment tanks.

a) Process lines may penetrate the roof, bottom, or shell unless restrict
specification of regulation.

b) In-tank valves shall be considered when bottom or shell process Ii
used. The in-tank valves shall be

automatically activated due to failure of external piping and shall
automatically activated during a loss of

electrical power and shall be capable of being activated from
location. The design and installation of an

In-tank valve shall be such that any failure of the penetrating
resulting from external pipe strain is beyond

the shutoff seats of the internal vale itself.
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nk Emergency Shut Off Valve |
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PROTEGO ITV-S with low entry connection
for optimized connection to the tank.
| This valve does not create any dead volume
' as the inlet is at the nozzle centre.
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nk Emergency Shut Off Valve |

omplying to the requirements of API 625.
lim and Light weight design with the smallest dead volume / no dead volume.

lo forces or stress into the tank bottom as no welding to the tank bottom nor any guidance or legs
he valve.

allet closing is smooth and dampened and gives no impulse to the tank structure.
lo soft goods sealing , thereby no need for regular maintenance — operation life at-least 30 years.
eaction time / closing time max 10 sec .

an accommodate misalignment and Inclination of 3 deg.
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