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Types of Stations

> own Boarded Station — TBS

o Normally Transmission pipeline pressure take
point or delivery.
500 — 1000 psI inlet to regulators

100 — 200 psi outlet pressures for distribution
system feeder.



Types of Stations

> District Regulator Station — DRS

o Distribution feeder pressure 100 — 200 psig
Inlet

o Reduces feeder pressure to distribution - 15
to 60 psig MAOP



Regulator Station Faillures

> Besides the obvious —Mechanical
Disconnect
o Physical damage of setting
Car Accident

Storm damage
Vandalism

These types of failures will almoest always cause a
station to fail wide open.






Regulator Station Faillures

> What are the Cause’s of station upset
o« Most Common
o Internal Pipeline Contamination

Excess Moisture — internal freezing caused by high
pressure reduction and the Joules Thompson
effect.

Iron Oxide (Rust) — erosion of internal components

Excess sulfur content — caking on stainless
components

Hydrates — oils and other liguids

Debris — trash, taps shavings, rocks, cans, dirt,
Ect.



>

Maintenance

Iron oxide, sand, dirt and weld slag can cause visual
erosion of the flexible element and/or seat.

Distillates, CO2, and aromatic olls can cause loss of
elasticity, hardening, blistering and/or swelling of rubber
parts such as seals and the flexible element.

Hydrates and freezing can cause plugging of the
restrictor and/or pilot orifice resulting in a fail open or

closed situation.



Regulator Types

> Self Operated
o Sensus/Rockwell 441/461 57S

> Pilot Operated

o GE — Mooney — Flowgrid and Flowmax, RedQ
(grove) - Flexflow,

o American — Axial flow
o FISher — 399, EZR, 1098EGR, 310A



Model 461-X57

High Pressure Regulators
with Roll-Out Diaphragm




Model 441-X57 Regulater Instaliation and Mamienance Instructions.

To Service Diaphragm

1 F&Eﬂmsaalcq)1 bmkdfati.ﬂl‘gmiﬂ_m
housing cowver 5, and remowe spring 14.
Remowe bolts 42 then carefully remose upper diaphragm
case B
Turn diaphragm assemibly counterclockwise untill 24 unscrews
from Sle, then rermmove assemibly and inspect diaphragm.
H a mesw diaphragm 20 is required, remove nut 16
and disassembile
When reassembling. be sure fabric side of diaphragm 20 will
be toward the went side of the regulabor and the rubber side
of the diaphragm is toward the pressure side. The gasket is
always placed on the spring side of the diaphragm.
Screww di assaembhy back mio place (24 screws
mbo 30e until it botioems) then back off ome-half to one full
e — this s imypeortamt.
Foid roll into rol-out diaphragm and then camefully reinstall

Assemble 441-X5F
Install orfice 28 through opening.

Sile does mot yet screw inbo 24

Install lower diaphragm case 40,

Install diaphragm assembly and upper case B per steps 5

fhrough T under “To Service Diaphragm.™

Heplane bottom plate 33, Maich bottom end of 30h o 32,
and then miate bothom plate either way to the first matching

boilt hole position. Pinin 32 nrest be intact

Insert the spring. Be sure it nesis

and trawvel indicator bracket 43k is in place. Make

mspection of diaphragm 20 before: i the spring to be

sune fhe roll-out is unifonm and in place (use a Aashlighd, F

necessany).

Insert top spring bufion 122 Be sure it is nesied comecily on

flve spring.

Install housing coser 5. Be sure ihe Innwa'a'ui-ufzu:l_n.ﬁhlg

screw 10 fits imo e recess in buSion 122

Set adjusting screww 10 for desired outlet Fim{mrya:l_p.ﬁt

mha'lgasmﬂumnghmgitl'ua regulator). firmily tighdesn nut

11 and replace seal cap 1

Spring Ranges
Dutiet Pressure
Min. o Max.

TS 4 100 pai
100 % 175 g
150 %z 250 pe

Chwer-pressurization Protection

ﬂafmhre:fﬂ'reregalﬂ:l"h:lmk—m The allowable ower—
ization is the of the maxinmem pressures
wmmmmmmmhnm& 140E.
ummem method of prowiding ower—
could be a relief valve, a monitor
regulator, shutt off device or any similar dewics.

Temperature Limits

The " and 3" Model 441-X57 Regulaior can be wsed for flowing
temperatures from -20°F 1o 150°F

Buried Service

The 2 and 3" Model 441-X57 Regulaior is not recommended for
buried service.
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2" AND F" MODEL 441-557




The FlowMax Regulator with Series 20
Pilot




The FlowMax Regulator
oading Type Pilot System

, Balancing Diaphragm

!
- Ii L]
4 | / _Regulator Sense Line
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Pilot Unloading Type
Principle of Operation

> Pilot operated (Variable Orifice)
> Unloading Type System

> Pilot and Restrictor work together to form
a Pneumatic Amplifier

VARIABLE

S ORIFICE (VO)

ORIFICE (FO)

REGULATOR



IMP 97106

300 and 600 Series — 2" thru 12"
Axial Flow Valves

Operation, Control Manifold, Capacity Limiter,
Control Loops, Installation and Repair Parts List




Axlal Flow Valve - Operation

Control Passages (Figure 2)

The gallary of the valve body has threse passages:

1. The inlat prassura normally supplies the control
pressura. Tha inkat supply pressura passage is in
tha upstream closura and connacts with the gallary.

. The control passage brancheas into two annular
groovas in the valve body. The annular groovas
distribute control pressuna armound the sleavae whan
the sleeva is in tha fully open or dosad position.

. Tha aexhaust or downstream blead passageis
normally used to pamit reduction in control pregsura
whan opaning the valva. The aspirating capability of
this passage insures a fully expandad skeave with
minimal pressura diffarantial.

(Comirol
el Prassure  Exdaist
g Dowmsrn

Closed Position (Figure 3)

Tha sleava is malded to a smaller diamataer than

the cage diametar. Whan assambled in the valee, the
sleave axarts a cosing pralcad on the upstraam and
downstraam cages. The innar upstream surface of
the sleava is axposad to inkst prassure applied.

Control pressura (supplied by and equal to tha inket
pressure) is against the extaror of the sleeva. The
differential pressure on the upstream portion of the
sloava is O pai, but the slesve praload axerts a dosing
farca. Tha differantial across the downstream portion
of sloave is the difference botwaan the upstream and
downstream presuras. This differantial plus the sleeve
praload provides the closing forca,

Throttling (Figure 4)
To opan the valve, contral prassure must be reduced.

A small decrease in the contral prassure parmits inlkst
pressurs to lift the slaeve from the inkst cage. As the
contral pressura is further dacraasad, the cantral sleave
preload is overcoms and the sleeve is pesled progres-
sivaly away from tha downstream caga. Aow through
the valve commances when the tapered openings of
the outlst cage ame uncoverad. Further decreases in
contral prassum uncover a greater ama of the outlet cage.
Throttling control is maintained whan thea contrdl pressuns
raachas equilibrium and flow demand is satisfiad.

Open Position (Figure 5)

Tha valva is fully opan when the drop in control pressuneg
is sufficiant to complataly expose the slots in the
downstream cags, and the sleave is fully expanded
against the body innar contour.

The cantral pressurs drop is aided by aspiration through
the downstream bleed aspiration port. At high rates of
fiow, the aspirated pressurs in the blead channal can be
significantly lower than the downstream pipe line pres-
sura, thareby minimizing the differantial between inlst
and outiet pressures required for full valve opaning.

Axial Flow Valve Components
Thraa Major Structural Parts and One Moving Part

~Extaust or
Downstresm




Pressure Reducing Schematic -
Closed

PILOT SUPPLY PILOT SENSE
CONNECTION

RESTRICTOR

V Vs

PILOT LOADING
CONNECTION

PILOT QUTLET
CONNECTION

OUTLET




Pressure Reducing
Schematic - Partial Open

PILOT SUPPLY PILOT SENSE
CONNECTION

RESTRICTOR

PILOT LOADING
CONNECTION

PILOT OUTLET
CONNECTION

QUITLET




Monitor — Mixed Components
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Y5120202

"Y' (WYE) STRAINER + ANSI CLASS 250
CAST IRON %+ THREADED ENDS

TITAN FLOW CONTROL, INC.

MODEL: YS 12-ClI

(CAST IRON)

FEATURES SIZE RANGE : 174" ~ 3=

3 rs 12-00

LARGE STRAINING < CITY

WITH ITS LARGE BODY AND SIZAGLE STRAIMING GLEMEMT, THE V3IL PROVIDES EXCELLEMT
OPFEM AREA RATIOI THAT ARE TYPICALLY TWO-AND-A-HALE TIMES LAKGER THAN THE
CORREIFONDING FIFELINE.

FRECISION MACHINED SEATS

PRECISIOM MACHIMED ICAEEM IEATE IM ROTH THE §00YF AMD CAF HELF TO &
LCCURATE POSITIONING OF THE SCAEEN DURING KE EMELY AFTER CLEANI
THE MACHINED BO0Y SEATE CHARLE EIWER FILTEATION @Y PRCVENTING DEQ

SELF-CLEAMIMG C LITY
WITH A TAPFED HNPFT GLOW-OFF COMMECTION, THIS UKIT CAN BE FITTED WITH A ELOW- TECHN C-AL

DOWH WALYE WHICH FACILITATES CLEAMING OF THE STRAIMING ELEMEMT. FLEASE
CONTACT FACTORY FOR MORE INFORM L=l

AE EFOXY FAINTED TO HELF AESIST RUST D CORRAIION. TITAW FCI

) . ) PRESSLIRE/ TEMPERATURE RATING
EFOHY COATIMNG AS AM OPFTION FOR THE TI CLASTH A176 GRE - CLASS 750
¥S 12-C1 (THREADED)
YIIE HAS ITRAIGHT THREADS TO FERMIT EAIY CAF RCHOVAL FOR CLEAMING AMD
LIGHHENT WHEN RKEAIIEMALING STRAINGR.

TYFE | HILITARY SPFECIFICATION
WHEN FURMISHED WITH & ERONIE BLOWw OFF PLUG, THE 2 MEETE MILITARY
CCIFICATION WW-5-E73% FO LS 38" THROUGH 3% FLE SPECIFY IF MECESSA

MATURAL GAS AMD OTHER SFECIAL AFFLICATIONS

TITAM HAZ EXTEMIIVELY TESTED THE vII2 IM GAZ FCATIOHNS AND DETERMIMED THAT

BUNHA-N GASKETS FROVIDE SUFERE SEALING CAFPARILITIES FOR THE SEAVICE. ALWATS
ECIFY IF & SPECIAL GASKET OF ICAGEM ROUIRED FOR A& LICATION.

CEMERAL AFFLICATION: Y-5TRAINERS ARKE FNITALLED N A EIMOVE UNWANTED DERRIS FROM THE

FIFELING, PROTECTING EXFEMSIVE EQUWIFHENT D-OWMITREAN SUCH AS PUMPS, HETERD, SFRAT NOIZLES, COMPRESSORS, AND
TURRIMES. THEY CAW BE FLACED /W & HORIZOMTAL OR YEATICAL FIFELING AZ LOMG A THE SCREEH I3 IH A DOWMWARLD
FOSITION. STREAIMING I3 ACCOMPLISHED W MOINTEANAL FEREORATED OR METH LIMED STRAINING ELEMENT, THE SIZE OF

NS

WHICH SHOULD &85 DETERMINED BAIED OM THE IIZE OF THE SMALLEST PARTICLE T BE REMOVED.
IMING ELEMENT MERDI RESULARL CLEAMIMG TO PREVENT DEERIS BUILD WP IT I3 HOT ADVISARLE TS
SIURE TO INCAEASE Y B8 F3L. ALTHOUGH CLEAMIMG MOSMALLY KEQUIRES THE REMOVAL OF THE
G A TITAM BLOW-OFF DRAIM VALVE CAM INMCREASE THE TIHE BETWEEH CLEAMINGI.

Tha abews dute repeusants common rorker snd Tervics sppdicetioar. Wa regracaceation er guarastes, srpraceed or iopdled, i@ giees dua to the ssmeras
rariatises af coacasdireiiars, damparaturas and flow conditions that map sccur daring acival mervics,

APPLICATIO

TITAN FLOW CONTROL, INC.

YOUR PIPELINE TO THE FUTURET

Teb FI0-7TI5-0000 < Fac 710-738-3848 © tianiiitanfdoom < www.tianfcicom
220 Corporate Drive © PO Box 7408 © Lumberton, MC 28358




TSIZ0202
TITAN FLOW CONTROL, Inc. "¥= (WYE) STRAINER

‘230 Corporata Driva E-maill- titaniFtitanfco.oom P - ¥
oty X ’ pi Y5 12-Cl - (Cast Iron)
o Tal: F10.735.0000 Fa: 3107382048 Threaded Ends - Cast Iron - ANS| Class 250

BILL OF MATERIALS ™

Mo. PART ¥S 12-Cl Nestrotion: are represesioive of a 2°Y51 200

L AIZ6 GrB

Cast Iron
S Al Gr.B

Seraining Bamant & Sankes Soal =
Gaskat ™™ Grafoll

MFT Pl {Blcrwoff) = Steesl

I. Bill of Mabarials reoresents standwd materiah. Exdolent or beiter
wraburiak o be subsSubed af the mancfschurer's dbhereiion.

L AN urits wre socor

3. Denctsz recommendsd soars ourss.

4. Conic Than for mecal skt rmateriak, nchdine Burn-M orEon,
for razural o, kot air; or ocher anclicasiom.

E ThaT5I2 can be funished with bronas Blow-off ol to mess
Mikiarr Soscifcation WAL 278, Conbec uctors.

& Stirleas Steel Strainine Element & saibble in Tros 304 and Tros 316
Stairleaz Siwal A wide rarme of wire mech ard cerforated soreens
wrw walisbls. Sas “Stndwrd Seresn Sslsctiorn” dhart below for
sewrcdurd swrforetions and meches. Flasss mectfr f 3 non-soandard
morwan ln

|. Dimarmions and weishty sre for refsrsncs only. Yhan recursd. ecusst cartfisd drawiner.
1 Face t= face values hees 2 iclerance of £0.08 1n (220 mml.

PRESSURE - TEMFERATURE RATINGS PRESSURE - TEMFERATURE RATING

AMNS Class 250 AlLS GrB

WG mon-thada: 400 P51 @ 150 °F
Saturated Stoame 150 F3l @ 40 °F
Malgud  SOPSI@4MF

STANDARD SCREEN SELECTIONS

Slea  Liguid = OpesArea  Stesm  Opesfres
-2 20 Magh 518X 33 Mash AL
-3 1718 LDEZSN 41% 164 OS5y I

REFEREMCED STANDARDS & CODES
DESCRIFTION

CODE
ASMEANS] Bl6.4 Cast Irom Thrsaded Fitings

Tiean AC1 Faates vy A0 40 NEUNE e IRETIONGN pRRMERT 61 A L OIS MUY LT (ST SRCPRIEn o 33 (RO CORAE SCTUE S FI0y B Shon-onTe AT Desewan 35ml Rt
spacpioieor o fm InhTnaSos cvEsined s oo Ewmee. Thee PO e e right I moke S 27 shacRoTtn ChangRr 0 IpITV SET PSR RENCLE frior Fotcasan WIS U] M arsies dmengr
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