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ÅPressure and Pressure Relief
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ÅDesign and Application

ÅRupture Discs and Safety Valves –an 
unbeatable combination
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The understandingof pressure

~40 mbar

~50 mbar

~ 1 bar

< 3 bar

> 3,5 bar

Balloon

Breathing

Digester

Tyre

Bottle of Champagne
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Unwanted Overpressure

February 2nd,  1850 York, Newcastle and  
Berwick Railway, Darlington (3 dead 
people)
Source: Wikipedia (Boiler  Explosion)

November 27th, 1977 Boiler 
Explosion in Bitterfeld –Germany 
(9 dead person)
Source: „Drehscheibe-Online.de „

Burst of a Silo Truck
Source: „Steine-und-Erden.net“

Shanghai LNG CO, 07.02.2009: Pneumatic Test of a 36‘‘ pipe, 600 m long.  Max. expected test pressure : 
15,6 MPa (156 bar g). Burst of pipe @ 12,3 MPa (123bar g).  Reason of Rupture:  Flange at the end of the 
pipe did not withstand the pressure. Testmedium Gas instead of Liquid. 
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Unwanted Vacuum

Implosion of a Silo Truck (Damage: 
500.000€)
Source: „stimme.de“

Implosion  due to vacuum caused by a reclosing
Explosion Flap without Vacuum Breaker
Source: „N/A“
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Reasonsfor unwantedpressure
conditions

Mechanical 
Influences

Thermal 
Influences

Chemical 
Influences
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Basic Rules 

and 
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SafetyValve& RuptureDiscs

Safety 
Valve

Rupture 
Disc

e.g. EN ISO 4126-1

Reclosing, spring-loaded 

mechanical pressure 

relieving system

e.g. EN ISO 4126-2

Non-reclosing mechanical pressure 

relieving system
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SafetyValve& RuptureDiscs

Safety 

Valve

Rupture 

Disc

Advantages

ÅRobust

Å Well-priced

Å No leakage

Å Large cross-sectional 

areas

Disadvantages

Å Single use

Å Replacement necessary

Å Reclosing device

Å No downtime

Å High quality 

requirements of sealing 

surface

Å Leakage

Å Regular Maintenance
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Basic Rules & Standards

ÅRupture Disc combined with a safety valve:

ïUpstream

ïDownstream

ïParallel

ÅSpace between Rupture Disc and Safety Valve:

ïDetection or Prevention

of back pressure or incorrect pressure generation

ÅNon-fragmenting design (Rupture Disc)
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Basic Rules & Standards
ÅNo impairment of functionality

ÅConsideration of max. pressure drop (<3%)

ÅDistance: max. 5x pipe diameter

ÅRupture Disc nominal size: min. equivalent to 
safety valve

wrong

correct

Source: Leser GmbH
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Design andApplication
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Design and Application

ÅAdvantages of the combination:

ïSafety Valve protection against aggressive, 
corrosive or polymerized media
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ÅOil refinery, Germany:

ïRefinery with an output 

of 14 million tons per year

ïRaw oil contains foreign matters

ïSV failed due to mechanical damages of the 
structure (corroded surfaces, broken springs, 
blocked hub)

ïOperator requirements: Continuous functionality 
of the SV for 3 years. The SV’s were replaced and
REMBE RD’s were installed. The service life of the 
SV was extended to 5 years through the use of RD
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Design and Application

ÅAdvantages of the combination:

ïLow leakage rate and high tightness (e.g. toxic 
media)
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ÅChemical plant, Thailand:

ïCompany supplied Ethylen

(non-toxic gas) by pipe lines to their customer. 

6  SV’s were installed in the pipe lines (DN25)

ïOnly 70% of the gas reached the destination plant, 
the other 30% of the gas have been leaked 
through leaky SV’s

ïSV were refurbished and REMBE RD’s were 
installed in front of the SV’s. Almost 100% 
tightness was achieved
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Design and Application

ÅAdvantages of the combination:

ïCost reduction (prevention of cost intensive 
materials)
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ÅChemical plant, USA

ïStandard SV were installed

in their piping with size DN40 

(without corrosion   resistance)

-> approx. costs: 1500€–2000€/each

For new applications they needed the same SV’s but 
with corrosion resistance: 

-> approx. costs: 15-20.000€/each

Cost-saving solution: Use of corrosion resistant RD’s 
of REMBE made from Hastelloyin front of the SV’s

-> approx. costs: 2000€/each
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Design andApplication

ÅIn-Situ testing (if needed)

http://polpix.sueddeutsche.com
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Rupture Discs 

and 

Safety Valves 

- an unbeatable 

combination -
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RuptureDiscs andSafetyValves

Safety 

Valve

Rupture 

Disc

Advantages

ÅRobust

ÅWell-priced

ÅNo leakage

Å Large cross-sectional 

areas

Disadvantages

Å Single use

ÅReplacement necessary

Å Reclosing device

ÅNo downtime

ÅHigh quality 

requirements of sealing 

surface

Å Leakage

ÅRegular Maintenance

Merging of Advantages
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Thank You


