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³Plastic pipe is

particularl\ susceptible to

free]e cracking.´

Piping dead-legs remain a persistent source of plant maintenance and safety incidents. Not a year

passes without a major fire or process fluid release due to dead-legs. These problems have been

long known. Thirty years ago, as a beginning engineer, I prepared a rough sketch to explain required

modifications to a piping layout. This drawing caused much excitement ² not because of the

changes needed but because of the existing dead-legs shown. After years of hunting and removing

dead-legs, the plant still had many waiting to be found.

Dead-legs merit special attention to maintain asset integrity and

prevent incidents. Well-run plants will have dead-leg elimination,

special inspection, and preventive maintenance programs.

However, different plants may classify different things as dead-legs.

So, what qualifies as a dead-leg? Piping segments continuously

exposed to the process but without normal flow or provision for flow, including lines closed by flanges,

welded caps or other fittings, nearly always are considered dead-legs. However, other situations are

trickier to classify. Two particular issues that perplex the most are dealing with intermittent flow lines

and defining how much line is required for something to be classified as a dead-leg.

Commonly, batch-system piping used on an intermittent but reasonably frequent scheduled basis isn't

considered a dead-leg. This seems simple but leaves a lot of room for honest disagreement. Most

would agree that a pipe regularly used once a day isn't a dead-leg. Many would treat a pipe used

roughly once a year and only for a few minutes as a dead-leg. But what about the intermediate

situations? For instance, does a pipe used once a month on a scheduled basis for several hours

count as a dead-leg?

The decision should rest on the likely problems that may occur in a specific process and piping

segment. Incident reviews show that two major events cause the vast majority of dead-leg problems:

water freezing and localized corrosion.

The volume expansion as water turns into ice may rupture a piping system. This can lead to

immediate process fluid escape if the system pressure can push the ice plug out. At other times, the

ice plug can keep a crack sealed until the system starts to warm. Then, once the ice melts, process

Lack of floZ doesn't mean lack of problems.
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fOXid eVcaSeV.

UQXVXaOO\ cROd ZeaWheU PRVW cRPPRQO\

caXVeV ice SOXgV. HRZeYeU, fUee]iQg aOVR caQ

UeVXOW fURP aXWRUefUigeUaWiRQ fURP SURceVV

SUeVVXUe dURSV. AQ\ SiSiQg caQ cUacN. POaVWic

SiSiQg iV eVSeciaOO\ YXOQeUabOe becaXVe aW ORZ

WePSeUaWXUeV PaQ\ cRPPRQ SRO\PeUV

becRPe bUiWWOe.

LRcaOi]ed cRUURViRQ caQ SUeVeQW PRUe-

cRPSOe[ difficXOWieV. IW caQ cUeaWe SURbOePV

eYeQ iQ YeU\ VhRUW OiQe VegPeQWV. SRPe

TXeVWiRQV WR aVN iQcOXde:

AUe coUUoVion inhibiWoUV in XVe? If VR, ZiOO

WheUe be eQRXgh WXUbXOeQce WR geW iQhibiWRUV WR

Whe VXUface Rf a QRQ-fORZ SiSe cRPSRQeQW? IQ

OaPiQaU fORZ V\VWePV WhiV caQ be a big SURbOeP.

CoXld WempeUaWXUe diffeUenceV change coUUoVion mechaniVmV? LacN Rf fORZ aOORZV SURceVV SiSiQg

WR PRYe WR aPbieQW WePSeUaWXUe. CRXOd WhaW WePSeUaWXUe chaQge Whe cRUURViRQ PechaQiVPV? CRXOd iW

SURPSW ZaWeU WR cRQdeQVe RU VeSaUaWe RXW?

Can pUoceVV compoViWion change oYeU Wime? LacN Rf fORZ caQ eQabOe XQe[SecWed UeacWiRQV WR gR WR

cRPSOeWiRQ. CRQWaPiQaQWV QRUPaOO\ aW ORZ cRQceQWUaWiRQV Pa\ accXPXOaWe. OQ Whe RWheU haQd, ORZeU

OeYeOV Rf VRPe cRPSRQeQWV cRXOd UedXce Whe SURWecWiRQ Whe\ PighW giYe Whe PaWeUiaO VXUface. MaQ\

PeWaOV beQefiW fURP SURWecWiYe Oa\eUV geQeUaWed b\ UeacWiQg ZiWh Whe SURceVV. WhaW haSSeQV WR WheVe

Oa\eUV RYeU WiPe?

Can VolidV accXmXlaWe? SSeciaO cRUURViRQ PechaQiVPV Pa\ RccXU XQdeU a VROidV' deSRViW.

DeSeQdiQg XSRQ Whe aQVZeUV WR WheVe TXeVWiRQV aQd RWheU SaUWicXOaU ciUcXPVWaQceV, SiSiQg V\VWePV

ZiWh iQWeUPiWWeQW RU UaUe XVe Pa\ UeTXiUe VSeciaO PaWeUiaOV.

LeW'V ORRN aW WZR UXOeV-Rf-WhXPb: RQe fRU fUee]iQg aQd aQRWheU fRU cRUURViRQ.

TR addUeVV fUee]iQg, aQ\WhiQg ORQgeU WhaQ a Wee cRQQecWiRQ WR a bOiQd fOaQge RU YaOYe iV WRR ORQg XQOeVV

a SOaQW SURYideV SURWecWiRQ PeaVXUeV VXch aV heaW WUaciQg, iQVXOaWiRQ, ciUcXOaWiRQ V\VWePV, addiWiYeV,

eWc. FOaQgeV RQ Whe XQXVed bUaQch Rf a Wee fiWWiQg haYeQ'W VXffeUed aQ e[ceVViYe QXPbeU Rf SURbOePV

Welded Cap

FigXre 1. TUeaW aQ\ OeQgWh Rf SiSe ZiWh a ZeOded caS

aV a dead-Oeg.
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due to freezing. However, the amount of incidents increases when line is attached to the tee.

One way to ensure that rarely used pipe segments, including lines to pressure relief valves and

connections between piping systems, don't suffer water problems is to make them come out the top

of a line and not have pockets.

For corrosion protection, any branch from the flowing line that has a length/diameter ratio exceeding

three likely will cause a problem. Avoid branches with elbows or secondary tee connections.

For welded-cap (FigXre 1) or fused-cap connections, consider any length of pipe without flow a

dead-leg. The real question for a capped pipe is why it's there. If you can cut off a cap to get into a

pipe, you usually can cut into the pipe itself.

Sometimes a dead-leg is necessary ² for example, you might put pipe in during a shutdown that

won't be used for a long time. In such situations, consider special arrangements that isolate the pipe

from the process, use special materials to reduce corrosion, or arrange required preventive

maintenance.

These rules-of-thumb and pointers provide some guidance about analyzing and addressing dead-

legs. However, you must use engineering knowledge for your specific system to decide what must be

done.
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