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Class Il - Valve Leakage Classification

Metal Piston Ring Sealill Metal to Metal A|E7} 2!= Double Port == Balanced Single Port ‘42 8¢Q{L|C}.
« 2H dP == 50 psid (3.4 bar X}}) &, 50°F2} 125°F (10°C ~ 51.7°C) ALO|Of|A| o 2 =7

« A& f8l= 45psig?t 60psig (3.2barg ~ 4.2barg) AtO|OA{Q] B 7| L|C}

HEHA F=E .

« Balanced, Single Port, Single Graphite Piston Ring, Metal Seat, Low Seat Load

« Balanced, Single Port, Single Graphite Piston Ring, Metal Seat, Low Seat Load

Class lll - Valve Leakage Classification

Class Il Ol M2t SY3t Qo WEE CfAfo = FhuLt,

o 2bH Ji W= 82k9| 0.1 % Leakage

« 28 dP E+ 50 psid (3.4 bar X&) F, 50°F 2 125°F (10°C ~ 51.7°C) AIOJOjjAM O &2 =HA
« A& {M8|= 45psig 2t 60psig (3.2barg ~ 4.2barg) AHO|0|AM 2] Z7|L|Ct

« Balanced, Double Port, Soft Seat, Low Seat Load
- Balanced, Single Port, Single Graphite Piston Ring, Lapped Metal Seat, Medium Seat Load

Class 1V - Valve Leakage Classification

O} Tight S L|AE Seal 1} Metal to Metal Seat 7}2! = Single Port % Balanced Single Port ‘2 &¢QJL|C}.
o 28 Y WE 70| 0.01 % Leakage

« 28 dP &= 50 psid (3.4 bar XI2) &, 50°F 2F 125°F (10°C ~ 51.7°C) AIO|OjM O 2 =A

. |?=1 -ﬁ’-*ﬂ = 45pS|g 2} 60psig (3.2barg ~ 4.2barg) AtO|0f|A{Q] 37| L|C}

. Balanced, Smgle Port, Polytetrafluorethylene (PTFE) Piston Ring, Lapped Metal Seat, Medium Seat Load
« Balanced, Single Port, Multiple Graphite Piston Ring, Lapped Metal Seat

 Unbalanced, Single Port, Lapped Metal Seat, Medium Seat Load

« Class IVE Metal to Metal 2= 22{X Q&L|CL.
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Class V - Valve Leakage Classification

Class IV 2} St 3ol HE 8

« A& SH8= 100 psig (7.0barg) == 535 L0jAQ SL|Ct

« 5|8 Leakages = psi At & 22|ID|A X| & QAKX T 2(5)E 5 x 10-4 ml 2 H|SHE L|C}

« 50°F 2} 125°F (10°C ~ 51.7°C) AtO|GI|A AL

LHOI L :

« Unbalanced, Single Port, Lapped Metal Seat, High Seat Load

« Balanced, Single Port, Polytetrafluorethylene (PTFE) Piston Ring, Lapped Metal Seat, Low Seat Load
« Unbalanced, Single Port, Soft Metal Seat, High Seat Load %X ol 3= .

« Unbalanced, Single Port, Lapped Metal Seat, High Seat Load

- Balanced, Single Port, Polytetrafluorethylene (PTFE) Piston Ring, Lapped Metal Seat, Low Seat Load
« Unbalanced, Single Port, Soft Metal Seat, High Seat Load

Class VI - Valve Leakage Classification
Class VI 2 Soft Seat 2R 2 YN UEL|CL. Soft Seat WH = Seat S£= Shut-off Disc == F7}X| 25 Polytetrafluoroethylene
(PTFE)R} 22 o /2| B X2 THSOo{FEL|C)
Resilient Seat ‘|2 & 3.
« AE fHl= 37| E= ZaLrL
« &H2 50 psig (3.5barg) £ HE LH F X2 ALt
_?_ | =)

= = =
« Leakage St== 1 ~ 8 2X|Q| AL 2T 0.15 ~ 6.75 ml 2 'HE 37|t H|of w2} CtEL|Ct
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Control Valve Leakage Classification - Overview
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Comparison of Leakage Rate using Air / Nitrogen

Test Pressure (psig)

Valve Size (inch)* Class V Rate C

Class VI Rate B
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Maximum Acceptable Leakage (ml/min)

ANSI / FCI70-2-2013 1SO 5208 3rd Edition API-598 9th Edition
73 to 102 60 to 100

Low Pressure Test

Comparison of Leakage Rate using Water (Pressure based on ASME class 300 carbon steel body rating 740 psig per ASME B16.34)

ANSI / FCI170-2-2013 1SO 5208 3rd Edition
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@® Bubble Test
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@® Case Study on Anti-surge Valve for Saudi Aramco Shaybah Gas Plant Project (EPC: Samsung E&C from 2013 to 2015)

C22 2210] Aramco Shaybah Gas Plant & Td3HA| 32 Z¥S EUE o 7|= LS YL|CL

At Q! Aramco ALYt Gas Compressor MIZ A H| Q! GE AFY0)| CtA FE0| MZ A R0= Compressor M2 AIYS MM HE
soF BtCt. 1 O|}= GE 7t Dynamic Simulation 0| 2|73}l %|=2| Compressor 22 12{st UHF ALF0|1 AIYF Aramco AFY2
Compressor MZ A2 H 27 AIYO0| 812 320 HE5I= HE ArYA{0]7] WjZO|LC.

EH|o| Hct2 2 S=0] CHsl AIRFE 27 AFAS UFA|F|HAM GE Spec.BlM 235H= 11 7HX| Parameter & SA|0f| HFA|7| = Test
0| 2ACt(Parameter #1 Valve Full Opening Speed, #2 Opening Speed : to 80%, #3 Closing Speed, #4 Opening Dead Time, #5
Overshoot, #6 Stiction Test, #7 Response to A 0.5% Signal Step at 10%/50%/90%, #8 Response to A 1% Signal Step Input at
Close Position, #9 & #10 Frequency Response tests: Phase/Gain, #11 Solenoid Valve operation). 1 S0|A| 3 7IX|] 52| AIHF
AZO| 1R HABI0 0] BFSES GE 27 AU E A7 TH| Test & S2HA7|= AOIQULCE 1 FSO0j|A Seat Leakage Class Of
CHSHAM 27HSk X} Shct,

Seat Leakage Class (Globe Type, 20” X 600#, 30” X 600#)

AtYFE AIE2 4 Metal to Metal Seat 0l Class V & 251X 2k, 0]= WHO| delta P 7} # Erosion UfZ0f| {42t EH5= Plug 2
Seat £2|0| =2 Hardness & %l8ll Stellite X2 & 8l|of StC}. 0| F Stellite 2|0l Class V 2| Z# 3t Actuator Thrust Force 2 Plug 2t
Seat Ring 0] 28| HZEHO| Edge 520l =40| 7I5HX Leakage Class V 7t At & =Hd35}7| 7t € X|4A| EIC}. h2tA], 20| Tight
Shut-off & & A2, WEO| Leakage Class V & A35}7| fIsliA = Soft Seat & X -24}|0f StC}.

Class V L&l Compressor ¥H| FH2| Class IV 2 HE8Y A0 =; Class IV (518 4 & : Cv 2| 0.01%)2 Class V (518 ¥4 &
Water 0.0005 ml /min./ psi./ port diameter inch)2| Leak & X}0] 2k (CHZF Cv 2| 0.008%)2] 8|7t Compressor Suction 2 2
Recycle &I 1 F7HE |2 2o 20| 485= Load 7t Compressor Driver O 7} X|A| EIC}.

Driver 7} Gas Turbine ¥ Z% 35| 0|Z2| 7} Fuel gas 7t 2 2&| 1, Electric Motor ¥ 2% 33| 0|0|8t 2| F7t HI|7t F7I2
AR ECE O2{L} 23}E GE spec. 2| Leakage class IV At 22 X &THC} S| = Compressor 27 0f| OjlETt CHE 22X E L2 7|X|=

gt=ct, 8FX| 2k Aramco 7t FOH AFEAME DES|AM ZF2 Severn Glocon 3 3X0|AME Seat Ring(diameter: 167, 24”)
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@ Control Valve vs. MOV (or Hydraulic Actuated)
Shutoff Loading Requirements - ISA Guidelines

FCI-70
- CLASS IV : 300 pounds force/linear inch

- CLASS V : 500 pounds force/linear inch
- CLASS VI : 1000 pounds force/linear inch(per MSS-SP-61)

Leakage Class

WHO|AM2| Seat & S8 RF FH2 ZAN|H &40 ofL| 2t XX AHALDE 0|0F = ULk
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Seat Ring Ol Hard-facing & 3Ok Sti=Cl|l Diameter 7} #HX|™ N HZ Q5| Seat Ring Ol HAO| 7tM SE|H2 2 E7SdHZEICE
Actuator AO| =7} B= 51| HX| ™ Hydraulic Actuator(or Electro-Hydraulic Actuator) 2 A2 #HZAS|0f 5= O, Actuator 7+Z0|
&3] E11 Stroke speed 7t OFF =2 §&8 Application 2! Z0 X -&3tC}.

o|2{st AtZe| HE22 FZ API 10000 Wellhead Choke Valve % API10000 Ball Valve, ZLHE X 10| Valve 0Of 25 & 8 $iC}.

e 0| HEO| On-off Y ZL0= MOV 2 X|H3Hs 20| SHTSHA|TH H7| QHH Aol Xtelof stni, 58| WE S0l XHeyop

g

Ct.

2. On-Off MOV(Electric Motor Operated Valve)0ll Y0{M = WHE TA|
down AJO||2F EZLt B0 EBF Actuator 7t Class VI & S8 £+
HCHE 2H|7t &l X| ¥=Ct

0| AL WH ALO| =L} Pressure rating Ol 34| H|$t2 2X| Qt=Ct,

Open E= Close SEI2 QUCH7t 215 4E0|L} Plant Shut-
= US0| Lf7| 2o
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