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A New Age of Flow Assurance Management
Master Flo Valve is a leading sup-
plier of surface, topside and sub-
sea chokes with over 2000 valves 
placed in subsea service worldwide. 
Since 1998, Master Flo has provided 
chokes to Total for CLOV and fields 
such as Jasmine, Girassol, Otter, 

Rosa / Lirio, Moho Bilondo, Pazflor, 
and Acacia – each with its own tech-
nical challenges. On CLOV, antici-
pated high sand production over the 
field’s 20-year projected life made 
erosion of the trim (the choke ele-
ments that manage pressure and 
flow) a primary concern.

The Objective
Control of produced oil and gas in-
volves precise regulation of flow and 
high pressure let-down by mechani-
cally adjusting the restriction of the 
flow. This leads to internal high flow 
velocities approaching the physical 
flow limits or “choke” point for which 
the product is named. Combined 
with the presence of entrained sol-
id particulates flowing from the res-
ervoir (sand, proppant, etc.), the 
produced fluid can slice through 
hardened steel in days or even 

hours. High-density materials such 
as cemented carbides in the trim 
provide erosion resistance orders 
of magnitude beyond conventional 
steels. Just as important is trim ge-
ometry. Master Flo utilizes an adjust-
able external sleeve over a ported 

cage to vary the flow rate. Hundreds 
of hours of testing in Master Flo’s 
in-house laboratory have result-
ed in a trim life calculation algorithm 
that predicts erosion based on flow 
data and solid particulate content. 
The CLOV team needed to validate 
whether the trim life prediction was 

scalable to the actual trim size and 
geometry used for the project.

The Test Program
The starting point for the test pro-
gram was API 6A Annex I; however, 
this doesn’t stipulate a pressure drop 
across the trim, the primary driver 
of the high velocities responsible for 
material wear. Collaboration between 
Master Flo and Total yielded an ac-
celerated test regime deemed repre-
sentative of CLOV’s anticipated flow 
conditions. These included flow rates 
of 5000 bpd, pressure drops exceed-
ing 500 psi, and sand concentrations 
of 1% to 2% by volume, with dynam-
ic cycle testing under the same flow-
ing conditions.

Fifty-two hours of testing, 17,500 
kg of sand, and hundreds of cycles 
later, the Master Flo Trim Life predic-
tion methodology was verified ac-
curate to within 6.5% of actual wear 
rates, which were lower than predict-
ed. Choke integrity was maintained 
and subsequently validated by an API 
6A PSL 3G gas test upon the com-
pletion of all erosion testing.

What Does this Mean for Total?
The result is a step change in 
Operations Flow Assurance moni-
toring for the life of field. Valve con-
ditions can be remotely monitored, 
assessed, and reliably predicted, al-
lowing necessary interventions to 
be planned well in advance of when 
they’re needed.
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