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ABSTRACT

Erosion of pipe fittings is one of the top potehtimiting factor for gas velocities in natural gasnsmission
systems. Objectionable materials such as black ppwdany abrasive particulates, can be internilftexdmitted to
the natural gas transmission systems at receipttggodr formed in-situ along the pipeline. Theskdsparticles
impinge on pipe wall and fittings causing potengebsion integrity concerns especially at high gitles. The API
RP-14E describes an approach to determine the maximelocity limit to avoid erosion in offshore prattion
facilities. While the application of this APl RP iistended for offshore multiphase flows, it has hestended to
natural gas transmission applications where gageiserally single phase with stringent pipeline tyagas
specifications. In order to quantify the rate aiston due to solid contaminants in gas streamgxaarimental test
program was undertaken. A test rig was construotea typical pipeline quality gas at pressure eanigetween
4900-5400kPag, using DN200 (NPS 8) pipe. The lpas passes through a converging nozzle of exit diam=
38.1 mm intended to accelerate the gas to a mgttehivelocity of the order of 200m/s. The reasmmstich high
gas velocity is to accelerate the rate of erosimhshorten the test duration. The high velocitysjetam impinges on
a flat steel plate mounted at a’2gle close to the nozzle exit. Tests were comduch two different sand particle
sizes injected into the gas stream via a side pdw. test results allowed tuning of parameterseimisempirical
erosion models, such as the velocity index and ma&teonstants, in an attempt to better quantify énosion rates
for a given concentration of solids in the gasatre The paper describes the experimental setupptesedure,
results and analysis of erosion rates on ASTM Ad@@pon material typically used in low temperatutgnfys in
natural gas facilities.

NOMENCLATURE

C Erosion velocityempirica coefficient, as per API 1¢
B Brinell hardnes

DP Differential backpressur on the sand canis

Fe Solid particle shape fact

f(a) Impact ingle-dependent erosion functi

K Material erosion consta

MMSCF Million standard cubic fe

Mg Sand flow rate through the injection
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