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== o 22 2% wellhead2] &= Severe Service Choke valve Z-¢-°| S FEICT

Choke valve general : 7| 2822 g U A JtA M0 HEStD, CHEE angle type WEZ &g =& AS0|Ct. A2 control
valve@t CH2 JHEHO 2 UMsH g2, Wellhead2| FA| X A S0 AHEE[0f Rt
Choke valvel| Zl3} : 1242 fixed type— rotary type— reciprocating type— severe service choke2 TI3tE|0f LtCH

What is a Wellhead Choke Valve?

%

Control Valve for the production & processing of crude oil & natural gas
Most of all angle valves

Often hand operated

Evolved along a different philosophy than control valves

Used to control wellhead fluids or process fluids

Severn Glocon
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Choke Product Philosophy and Why a Severe Service Choke?

> Solid Tungsten Carbide unitised stack 1 CC to CCD(Multi-stage) of
pressure reduction
Designed for General Service & Severe Service erosive flow
Production and Injection Choke Valves horizontal 90 deg. turns only
Higher wellhead pressures due to deeper, more difficult to produce wells
Higher pressure gas wells, much higher velocities through choke trim
Increased sand production
Demand for more precise, automatic control at the wellhead

Requirement to reduce downtime(H|1I5A| )

Advent(Z71) of subsea completions

Noise control becoming an issue

Choke valve Concept : 2 Z3IE I8 1CCOIA Multi-stage/Multi-path trimO| &-& &1 X & -2 Tungsten carbideZ, 172 general
service X severe service2| erosive SHM|0f| 38| AF2O| 7H53ICE 2|1 F2 7tA U oil AAH injectionOfl AFRE| T QU2 M, HM disk0i| A
0k A=z S5 240 AL
Severe Service Choke : Well2 7123%t= O 88 A2 7t2, §F o{2{f X2 UACL M2kA choke valveE &1tot= & H
HE7F ZOMX| 1 1, £3| e /0| S5t UL WellheadOlAM & H HustHM At ZE S @76t UM, H| 7t5 Azt
E0|= @77 EOtX|1 ULt LNG/Oil FPSOLRt &0| MAES Si0lM 2d3t= =M 0|0 severe &7 (high velocity, high sand
content)2 £ QIS AF M7t CHFEL UCE A = A0 AN 71 Qs @42, HA 82 S22 350AM 550 H|25t=
2lo| g2 CHASICH V3~ V5). Wellheadl| 22 R0 7| 23l Severe Service trim= HM-83tH, 0|= X2~ 1 stage choke trimOf|
HS £ =5 1/3 WA| 1/42 Z2AH F0] erosion=s LX|SHL, 25 A TS 1/4 HX| 1/108 = 540 = X| 2O} trim =S S7HA|ZICL
0|t stage & CHEF 400psi (28 bar)2| &3 ZstE =0 =L}
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Fixed Area Cages

Valves sold as multi-stage

Area of inner cage varies

Area of outer cage fixed

Galleries help

Most in-efficient at low lifts

Well shut in pressure controlled at low lifts

Fixed Area Cages (improved)
- Liquid Multiple Stage Letdown

= Improved design to provide a more affective staged
pressure letdown

1% Cage EtQ | trim2 H2 lift (60%~ 70% O|8H 0| M= HFZ cageS
ailve ug

8] S0|2 92 HM7F 52| cage OF2f REOIM CiE22| A2H0]

Z 2

0|5h2| E% WF cage2| +E= 72 24O} H2|A =1, O|Lf2f A
SIS gallery?t &A =0 7k Bl 28X A ¢ dOo|Ct o|zst

Mid Cage
CINH 2
a

2 2| B O 2IHHQl AN U Y52 Y 2% caged)

Actual

Pressure in the
plug to cage
clearance

P2

Cv t2 MI$tst= Liquid multiple stage letdown (multi-stage trim)=
H&0tCt Ol= plug lifte] §2 HRAMME OfF 2E2HCZE &H

2ot2 T2 50 Yo, 0] TrEt HAMOR % Zol
St 2 M galleryOl| T3 F2|7F 74X| =5 HA [0 UACH
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Balance Seal Failure

> Small section seals

» Large clearances

» Sand embedding of steel surfaces

> Severe vibration

> Poor or lost control

Mechanical Failure

Poor design

High velocity fluid = Vibration
Weakness due to erosion
Impact

System shutdown

Uncontrolled blow-by

o

=
2 Qlsf iz, RN £=7F FOtA[1 ZISO0| U WotCt EDH erosion2 2 218l trimO| s X[ 1 SHS '2A
o o
= =

o = =
0| shutdownE CF. 12|10 control & 5= Sl= RS 22 EUZ &[0 vessel2 2=2517| @[3l safety valveZt
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Trim Erosion

High velocity flow

Erosive particles, e.g. sand
Dual phase / droplets

Poor or lost control
Mechanical failure

Excessive downtime(H| 15 Al2t)

Poor Design

High velocity flow

Erosive particles, e.g. sand
Dual phase / droplets

Poor or lost control

Mechanical failure

Excessive downtime(H| 7t AlZh)

Trim Erosion2 74| 50| 22t Z2 erosive 2HILE 22| A X /A &=0| of AS M, O|Hje WE F=H2 erosions LHAIA
(@)

=
control 8= &2 ot 7|AH 1YL= 00| A=2 It H 7t& A[ZHO] ZO{LEA| = L.

Body Erosion2 Lt® 47 =
LI, HAO|A 2| leakage =
A|ZtO| YofitCt,

Jp
o
0

>

Ip

O Rt 2 erosive 2M|7t U2 E2, 2449 FA4 S /4 L2
E Z:

L
bodyOfl A & &= Qs CH7|2 7tA7F REED Ol 7[AH LE2= 0|0|M 2= MtEst H| 7tF
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Choke Failures

> Lost production
» High maintenance

> High inventory

» Complicated logistics

» Safety issues

» Upgrade & replacement

Choke valve2| g2 d4=2] £4=2 O|0X|11 &2 2| /A H[EM FF2| MAE S7HAI7|A ot =8ct 25 222 AL
.|

ZF2 WAL N SHQH HAE|D Weo| UL rime| INLF L FA| ZXES 2R
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Wellhead Applications - Gas Production

Gas Wellhead Control
m High pressure drop: Can be >10,000 PSI (700 bar)

m High sand content: Can cause rapid erosion failure at
pressure drops much below than 500 PSI (35 bar)
m High noise levels: < 85 dBA is now commonly specified, especially

on manned platforms - Often multi-phase fluid

Wellhead Applications - Oil Production

Oil Wellhead Control

m High pressure drop: Can be > 10,000 psi (700 bar)
m High sand content: Can cause rapid erosion failure at pressure

drops much below than 800 psi (55 bar)

m Multi-phase fluid

WATER

m Fluids with a high “water cut” may cause cavitation damage

Wellhead Gas Mt : 7tA wellhead 2 EH2 controIOP'— Gl delta PZF 10,000psi(700bar) O| &Y A= 2tgt o, 22| &Hako|
Z0l= delta P7F 500psi(35bar) 2Lt EX 22 AR S8t erosion0] YO{LICH 222 AFZO| platform0 U ZA<0f
85dbAD|2t0| @ FLEICt 7HE multi-phase 7 X(% #i1 = gas/condensate/water, &)& CHE 7| = SHCH

rir
ofm Hr
0z o

Wellhead Oil "2t : Oil wellhead 222 control Sh= Ol delta P7F 10,000psi(700bar) O|& Y HAR &= 22t Qlon, =2 &2o| =2

O O AM—

420||l= delta P7} 800psi(55bar) 2Lt ER &2 R0 = 553 erosion0| YO kL 7FE multi-phase FXl|(% 41 = gas/condensate/water,

S)E CHR 7| & 3Lt Oilo]| water % & 0| =2 42 0|2 water cutO|2t Y= O, O| = cavitations Y27 WEO| =4S &Lt

o=



S&CT International Co.

Wellhead Applications

Water Injection

m High pressure drop

m High cavitation potential: Especially at start-up

m High rangeability: Often required

m Tungsten Carbide trim: Often not required

Wellhead= Water Injection : Oil2 0= H T Y42 5t wellhead 2 20| HO{X injection pumpE O| &3l waterE well0f 2! 5

well?| 232 =QICt O] pump2| discharge pressure2t wellhead2| &= X7t M, cavitationO| Y O{LtA EICH

=

E79] 27| pump 27 Al cavitation0| LOIHCE =7 = Alol= f&2 H &3 Xt= HAM Ol Cv 42 OFF XX|TH EE

Ot

= i =

2 1

full open A= Mo &H kb= %10 FE2 maximum HEHZ O[TS| Cv £t2 OFF IA ECh B2 AZRHYU =720 =|CHet
Z|4: data sheet &0 8¢ Ol5S Case 1, &= 2, 7I=2 Case 3, A== 42 F7|)0f| 7| et 72| X0, OtL|H wellhead”’t O 2] 74
Ol= Zf wellheadOij A 2| 27, dit &= 12

(o]
HA

F

rob
A ¥ on
=2

ol

4 2 /g &2 A0 high rangeabilityS 8 TotCt. === waterOfl 2Lt HE
Z20{= Tungsten carbide trim2 X 2% Z 7t gQiCt.

mo
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Separator Level Control

m Often sandy service: Separator may collect sand from many wells

m High cavitation potential

m Dissolved gases may flash

m Potentially corrosive

Wellhead platformOi A{ Separator(2 & slug catchen)2 S22 |FAl= %M (multi-phase) 22921 G|, o47|0f &a Zef7t Zaz|of Qf

0|} Choke valveE M-&3l= O, Oil X water?t -3 =|0 2A0| cavitationS LO{LIA| E|1, B0 Y= 7tAE flashsS L2 5= UoH,

A(acid)Ol MAHEIX| %2 AENE corrosiveSHLt.

Hydrocarbon liquid= flashing2 2 Ql8l| 7tA 2 WASHA E|10 water?t sand= JACHE Z0F YWAE 7IAZ Qo O == F7t5H valve trim
% bodyOl| AMCHSH &=AS Eafjstet. hakM delta P7F 7 flashingS Y2 Z 42 multi-material(Hydrocarbon liquid, Water, Sand)& W7} 7%

Hst Aoz WE AO|FE & 4R0= RAlo CHsh 2.t F=tot @27t 2 EICE

CtAFOl R 47} (Multi-phase 2 Hydrocarbon Gas, Liquid, Moisture, Sand, ) WellOlAl 22t2 A2, 7| 29 tHA (Early phase)d| A= Sand
X Moisture 2t2F0| Otz O|0|5HX| 2 27| 2 HHAZ 7HA =[H 'EJS Sand ! MoistureZt 7H|0f &7 E|0f LA EICE
kA M trim XA S X27(0f Z2f 20| 42| gICtD Duplex 22 MEZE X2 HE8 42 AM &Y A, &3 27| 2T THAOIM
= trim 30| Of| & 20t Wa| Ot = Z27t ACk(Well FHO0| ZO0F FH7F S2t= 27t #E B2, Sand2 Qs A X0 L& T
Erosion2 2 ZX| Z4).
2tM trim X & A0 AAM Wello| A 22t2= 7H|0f CHe 2l etEhs HES| A ZALZL O| 0] X Of otLt.
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Non-wellhead Applications

» Gas lift

» Dump valves: Separator dump valves: K.O. drum dump valves

> Water injection pump recycle : Overboard dump

* Usually designated as control valve applications

Combined Disks to solve the problem

> All disks may not be the same

» Can provide precise linear flow vs. variable pressure drop over

the full range of the valve

B Choke Valvell Wellhead ¥ot-g-°] okl ¥-%: WellOl| Al &0t 22l dALE S0 slug catcher®lA| CO2E& Ec|3l| A
wellhead = CtA| FRZ 3, wellhead Y2 =0|= 0|0 O|I{o]= CH7[0f cOo2 HiE &2 =Y = U0 =8 M2

SAI0 s 2 = ACKO 2 F).
e

Power Plant,

Refinery, etc. ‘TranSpnrfntion ‘ E i g

CO:z
[

SLEEERERNE)

Reservoir
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B Gas= wellheadOA| 25 EO} £ 20i| H|0| = 0] 3jX S=(cavern)2 ¢ 7t2 MY 32 1 283t

=

= 0], ol 7tx~ FRS
218l 34 platformOil gas injection compressor?} A X| ZICt. O| I compressor discharge pressuret gl S=9| 23 Xt OfF A,
Ol 2 =2 &9 severedtrt.
x7| =L A9 OrF W2 Cv 4i(very high delta P, low flow rate)tt ({= H= ZtATF A X|HA valve?} full open & {9 OtF &2
Cv % (low delta P, high flow rate) X0| 2 high rangeability”} 2l C}.
1 9 B2 Z= WellheadOl N,7tAE F=AIZ]7] 15 Well 2 =0[7| I3l Gas Injection CompressorOf| Al 7tA 2 HE =0|= O
S4 ol &= H|7t &2 450 1Y compressors EXIOHZf 2§ A| Anti-surge2 Hot Gas Bypass valve2| pressure rating©|
AP110000 Angle design0| 2 7&|7| = SFC} SFX|2H O] E = HEX O 2 Choke WE = OfL|Ct.

B Overboard Dump VaIveOI QR E 0| delta P 20| OtL|2} 530] 2|t Force= 11243t designO| E|00F BHC} =, Platform
deckLt FPSO deckO| M 2 downstream pipeline2 &3l 20| HICLHZ HO{X|7| W0 HE XtH|0f|A L’ ddt= delta P= trim
MA0 2 20| QUX|Pt HEHE ENS T S0 O K= downstream pipelineS Sl deck OF2ff HICIZ EO{X|7| 20 THSZ
215t force 2FE 2| 2150| LSt 0| = Water HammerZ O[O TIC},

H 20| W™ AQ| 2|X| head(OteH YEAIC| Z Bh)E 12{t MA 7t &|0{OF StC. - Outlet baffle plate 3 Downstream pipelinef 2
Gooseneck =7+ A X (18 &X)

oZ,+ P, +dV,/2g = dZ, + P, + dV?/2g

B Water Injection Pump2| minimum flow recirculationO| L} overboard dump(pump dischargeOll A Hif &, = Cj7|2 HE)2
0|+ S+ control valve 2 278l Al FO4SHCE.
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Water Injection

I
$
H,

. Sand Filter Beds
| or Settling Tank

Water/0il 4

from Separators t—m«

Recycle

Valves E' To Water-flood
R -

L.

Produced Water
Recycle Pump

Produced Water

Overboard Dump Valve

Sand Filter Beds

‘w + To Water-flood
— 'A [ 2

A Low = Overboard
I_@ :ressure ' Valve
um —
3 P High Pressure -

Injection Pump

A 4
“Séa Water -

“Séa-Water -
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Multi-stage/Multi-path Trim

- Velocity control for specific applications

Linear stack

> All disks have the same number of passages, stages & flow area

> Flow is directly proportional to the valve’s stroke at constant differential pressure

% Flow

b =7
90 i

80 Linglr — //

70

60 - - //
50 |[— Y, i
40

30

20 —+ /z_ - .
10 - A-J, Nodified Equall%

0 10 20 30 40 50 60 70 80 90 100
% Stroke

= LH

Multi-path, multi-stage trimS 8% A2, 2™ =40 w2} Ctst Linear characteristic curve® PHS0] Y =7 U= O], o|uf Of disk2l
path = % stage =, R E1t HH S SUSIH otH =ICt 22 2 disk| path =2t stage == CHE2A| HMESiA] stackS THS 42 modified

linear curve = 7}s5tCt.
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Trim Design to application guide
CC (Concentric Cage) Range
> Low pressure recovery with drilled hole
> Available for both clean and dirty service

> Relatively high pressure differential

MLT (Multi Labyrinth) Disk Stack Range

» Ultra pressure recovery with multi-path/ multi-stage letdown
> Available for only clean service(up-down path), not erosive fluid

» Extremely high pressure differential water injection to well application

(Severn Glocon)
Choke Valve Trim0fl= H-&0f| e} 1 F40] Xt0|7t A= O o 2= YH|2| designS £-7HSHAIH,

CC(Concentric cage) trim : X2 %3 2|51t FH|7t dirtyStALt clean? 42, HHE2 2 &3 A7t Ol FE US Wf Mot

MLT(Multi-Labyrinth Trim) : multi-path, multi-stage letdown2 £ & 3|50| OtF 310, &3 X7t OfF 2 water injection2| 420
H oL TrimolMel R T2 Z0| up-down HENZE E3 27t FREUS B2, HOl= FR0AM erosionO| Hld] OfH

application0fl = AH&2 Y=Lt
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CCD Range

> Ultra low pressure recovery with multi-path/multi-stage letdown(Horizontal
path)

> Available for both clean and dirty service , and first choice for extremely

high differential dirty flow application, particularly erosive fluid with sand

MP-CC(Concentric Cage) Range

> Low pressure recovery with drilled hole at initial opening
> Available for both clean and dirty service

> First choice for low pressure production wells with relatively high TLP

(Tube Lock- in Pressure) values

(Severn Glocon)

CCD Trim : multi-path, multi-stage letdown2 Z 2t 3|

=

S0| Ot &1 FM|7} dirtyStHLt clean® 40| M&0| 7tsstLt 4= X7t
Ot 31 dirty MY 420 =2 HEBBICE FA|7F trim2 &1t Al, horizontal 2 740 erosion &4 0| 0| 227t A0 FFEUS B2
EXMCZ O WEE HE3tLt.

MP- CC Trim : Of2f J 21} 20| start-up Al, 30% Ol5te| W2 Iift0| A delta P= 31 RF2 M2 42 CC trim= SMoiM S5
LEA ol 23, TS A erosions d2AHA FH Y 28 it A0 delta P= H1 7
A2 2 trimO| EA &[0 UCE

20| 3A Z|1 31 20| contoured cage
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@ MP-CC(Concentric Cage) Range- Trim Performance
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Flow Path at
operation:
Low delta P
High flow rate

e

DOV
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- Flow path at
start-up :
High delta P
Low flow rate

Start-up/Significant Pressure Drop During Production (Severn Glocon)

MP Choke= seat boreZ Z|CiZ2 7|R7| Y8 seat ERZ screw thread2 HH |0 ULt Wellhead &L LoL} AMLIfEOZ TLP(Tube
Lock-in Pressure: HHE close Al, wellhead 31} HE ALK 25 Y= SH)7t 2 420 M2t
.I

27| start-upAl RE2 10 delta P7F ObF A4, ¢ 27 Al RE2 A1 delta P= ML

1

Industry Standards

> ANSI B16.34
> API 6A
> 1SO 9000/9001

» Governmental agencies

» Customer specifications

ProjectO A| 2 75t= ZtE standard X code, spec. requirementES TS A|7{0F SHC

[ S |



