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WHAT YOU NEED TO
KNOW ABOUT RCP

RCP (Rapid Crack Propagation) refers to a rare
butsignificantcatastrophicpipefailuremodethat
results in a rapidly progressing crack (typically
>300 ft/sec) when a pressurized pipeline is
subjectedtoasuddenorintenseimpact.RCPcan
alsobetheresultofapre-existingflaworcrackin
the pipe.RCP can occurin most piping materials
includingsteelandPVCpipes.RCPisgenerally of
greater concernin piping systems that are used
to convey compressed gasses. The rapid energy
dissipationfromacompressed gas provides the
energy required to sustain crack growth.

RCP is dependent on: service temperature, internal
operating pressure, pipe size/wall thickness, and pipe
material properties (i.e. resistance to RCP).

« As service temperature decreases, the potential
for RCP increases.

« As internal pressure increases, the potential for
RCP increases.

« As pipe diameter and wall thickness increases,
the potential for RCP increases.

- The material properties of bimodal resins
substantially reduce the potential for RCP.

PolyPipe‘PoLyToueH1(PE2708),manufacturedfromDow
Chemical’CONTINUUM™DGDA2420bimodalmedium
density resin offers outstanding resistance to RCP.The
followingtableandchartscomparetheresistancetoRCP
of traditional unimodal PE 2708 resins to the PolyPipe”
PoLyToucH 1 PE 2708.

CriticalTemperature(Tc)andCriticalPressure(Pc)aredetermined
inaccordance withI1SO 13477 and 13478. Data are reported
eitherasfull-scale (FS),ISO 13478, or SmallScale Steady State
(S4),1SO 13477.The S4 testis more stringent than the FS test
andisrelativelyeasytoconduct;therefore,themajorityofthe
RCPdataaregeneratedbytheS4test.SincetheS4testismore
conservativewhencorrelatingwithFStest,S4dataarewidely
used. FS data are the reference data.

An RCP event is possible if:

« The pipeline system is operating below the critical
temperature, or

+ The pipeline system is operating or being pressure
tested above the critical pressure.

Thefollowingtableshowsthecomparisonofcritical pressureandcriticaltemperaturevaluesofPoLyToucH 1PE2708bimodalresins
and other typical unimodal PE 2708 resins. The data presented are for 12”1PS SDR 11 pipes

PE Material S4 Critical Pressure

(Pc,s4) @ 320F

Unimodal MDPE >15 psig
Bimodal MDPE >145 psig

Full Scale* Critical Critical Temperature
Pressure (Pcrs) @ 32°F (Tcsa) @ 75psig

>90 pisg <60°F

560 psig <28°F

*FS PC calculated from S4 PC.



RCP is not typically a concern for pipe diameters smaller than 4”. The following
graphs compare the relationship of pipe size to temperature and pressure
conditions under which an RCP event is possible.

CRITICAL TEMPERATURE:

Atoperatingtemperaturesbelow60°F,itispossibletohaveanRCPeventinapipingsystemmanufacturedusingunimodal
PE 2708 resins. Comparatively, RCP is not a concern in a piping system using bimodal PE 2708 resins until operating
temperatures drop below 28°F, regardless of operating pressures.

Unimodal PE 2708 PoryToueH 1 Bimodal PE 2708

T,=60°F(15°C) @ 73psig (5 bar) T¢=28°F (-2°C) @ 75psig (5 bar)
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CRITICAL PRESSURE:

RCPcanoccurinapipingsystemmanufacturedfromunimodal PE2708resinwhentheoperating pressureorthe

testpressureisgreaterthan90psig @ 32°F. Additionally, thereisa“cautionary”zone between 60 psigand 90 psig

thatmustbeconsideredasa1.5:1RCPdesignsafetyfactorisrequired.Thereisnoconcernaboutapressurerelated

RCP event occurring in a PolyPipe® PoryToucH 1 (PE 2708) piping system as the critical pressure value for the
bimodal resin is 560 psig @ 32°F.

Unimodal PE 2708

PoryTouaH 1 Bimodal PE 2708
Pe(s-4y=15psig => P¢ rs=90psig (Leak Test pressure for 60psig MOP operating system) @ 32°

P(s-4=145psig => P¢ rs=560psig @ 32°F
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CONCLUSION:

FieldoccurrencesofRCParerare;however,whentheyoccurtheycanbedevastating.Theinventionofbimodalmaterials,
andspecificallybimodalMDPEmaterials,nowprovidesanengineeringsolutiontoapotentiallyhazardousfieldevent.

Contact PolyPipe’ for more information or samples of bimodal MDPE pipe.
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