Gas Letdown Valves

Solution Found
To Chronic Trim Damage

decided 1o reduce the initial design veloc-
ity head af 40 psi further to o final design
vatlue of 30 psi. This produced a trim out-
let velocity of only 294 fr/sec - a very con-

Valve Operating
Conditions

Gas Flow Range Per Valve:
Ib/hr..... 16,200 to 28,800

Inlet Pressure:
Psig....455 1o 490

Outlet Pressure:
PSIg....2T5

Differential Pressure
psig..... 180 to 214

Gas Temperature:
I5°C; TTF

Fig. 1: Single-stage, pressure-reducing valve trim severely damaged by high-  ...oiie value - only about 30 percent of

velocity gas flow containing corrosion products, the velocity in the original single-stage,
pressure-reducing valves

Because of the short delivery time need-

Since it tikes into account fluid density, ed, and more imponant Decause of the lm-
by Paul A. Smirl, Manager, it has been estblished tha velocity head ited Mice-to-face
Design Engineering Control (V2/2) is a better criterion than just pure dimension requined by
fluid velocity in judging design adequacy in the existing piping

Co onents : ] 3
O OGS Inc., pressure-reducing valves, It & very useful in

eliminating the destructive effeas of high
fluidd velociny and notse/vibrition problems.
In this case, the acmal velooty head
erqualed 360 psi For these resons, it was
decided 10 replace these single-stage pres-
sure-redhaction villves with mult-stage pres-
sure-reduction viabes capable of limiting
this high velocity

normal cast stee] valve
bodies wene prechud-
ed  Therefore,  the
valve  bodies  wene
machined ow  of
forped, ALS carbon-
steel bar stock, (Fig. 2)

For added protec-

or some time, 2-inch single-stage
gaspressure letdowen valve trim at

a large Mickast ol and gas The mulii-stage, pres li”“."IH'LhN_ possible g

production faclity suffered sevene t il b AT erosion damage in the
erosion damage, (Fig. 1), and Y "r-! 7 vilves ire u__h“rh vallve seat arca, under-
expenenced  nosse/vibration ~={ b ] Ny Sl ik the-plug Aow through
problems both within the M ‘--\ r ~ e | i the wvalve was  wsed
vilves themssedves and the u.,i"*"\ L 1 : 4:"‘, T b A And Tor improved
downstream piping. ""ﬂt N ¢ o e MU |11. X1 resolution, the valve

It was determineg t -ﬁ-uﬁh‘* !'“_L'II '“FI:KII.:-'_' stem stroke was -
that the trim emsion 4= r i J i R e creased from 2 fnches E-—-—
which caused the prob- - 4 2 iy P for gascs, 10 35 inches, The
lem (Fig. 1) was due to % - ool "!‘ Howes €r. in vilves are a 600 A
high oxide corosion prod- “ug ﬁl 3 this particular sall
ucts from the upstream pip- o ] k,}*‘\ application, Fig. 3: Valve | LI -
ing passing at high velocity ‘t-—L-T. 4 largely t_"-"-'-“-'-“' of side elevation | B
(1020 fi'sec) through the single- the hard iron-oxide  showing the | . i
stage, dnlled-hole-cage valve trim. corrosion  prod- forged-steel [
This was also the source of the Fig 2 ucts in the inlet body. N
nows vilration prri'i[un'u._ ‘.t‘,‘piﬂ! tnrhlnus-palh disk. s flow, it was |E’i1._ ‘1 = {-Jl_lﬂj-i
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Fig. 4: Valve body sectional view.

NSl design, and the raised-Tuce
Mange and bolt circle drilled into the
forged valve hodies were designed o
match the existing piping. Scat leak-

age is in accordance with ANSI/FCI
T0-2_ Class V.

The new pressure-reducing valves,
(Fig. 31, incorporate a toruous flow
path. That is, pressure encrgy is dissi-
pated at o controlled velocity head
through 14 right-angle turns in each
disk in the stack of individual disks.
These valve trim disks, (Fig. 41, are
electric-discharge machined. The stack
of disks surrounds the plig throughout
its stroke. In addivion, the disk stack
incorporates 3 pressure-equalizng ring
om its inside diameter to ensure equal
pressure acting radically on the valve
plug at all times. This eliminates vibra-
tion that could ocour because of rapid
plug radial movement,

This tortwous-path  velocity-con-
trol design  limits noise levels 1o
below 8% dBA ar 3 feet. This low
noise level also serves to reduce
valve and piping vibration 1o accept-
able levels.
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Fig. 5: The control schematic.

Air supply o the standand pneumatic
actuators i 50 1o 100 psig and the signal
i5 5 10 15 psig. The falure position is
closed, PEGS
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