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Am eri can ﬁmericaln Mational Stands!rd Iimplies 4 consensus of those
substantially concerned with its scope and provisions. An
National American National Standurd is intended as a suide o aid
the manufacturer, the consumer, and the general public.
Stﬂﬂdﬂ]"d The existence of an American Mational Standard does not
in any respect preclude anyone, whether he has approved
the standard or not, from manufacturing, marketing,
purchasing or using products, processes, or procedures not
conforming to the standard, American National Standards
are subject to periodic review and users are cautioned to
obtain the latest editions.

CAUTION NOTICE:

This  American National Standard may  be revised or
withdrawn at any time. The procedures of the American
Mational Standards Institule require that action be taken to
reaffirm. revise, or withdraw this standard no later than five
years from the date of publication. Purchasers of American
National Standards may receive current information on all
standards by calling or writing the American National
Standards Institute.

Sponsored and published by:

FLUID CONTROLS INSTITUTE, INC.
1300 Sumner Avenue

Cleveland, OH 44115-2851

Phn:  216/241-7333

Fax:  216/241-0105

E-Mail:  fei@fluidcontrolsinstitute org
LIRL: www fluidcontrolsinstitute.org

Copyright © 2013, 2006, 1998, 1968 by Fluid Controls Institute, Inc.
All Rights Reserved

No part of this publication may be reproduced in any form, in an
electronic retrieval system or otherwise, without the prior written
permission of the publisher.

Suggestions for improvement of this standard will be welcome.
They should be sent to the Fluid Controls Institute, Inc,

Printed in the United States of America
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Foreword  iThis foreword is included for information only and is not past of ANSLFCT 70-2-2003, Centeol Valve Seat
Leakape.)

This voluntary standard has been compiled and issued in the public interest. It is intended to
eliminate present misunderstandings and to assist and guide those people involved in the
specification, use or manufacture of control valves.

This standard, formerly known as ASME B16.104, was originally adopted on November 24,
1970 as FCI 70-2.

The standard has been revised several times through the years to stay current as the industry and
its products have evolved and advanced. The standard was revised by the FCI Control Valve
Section in 1998 in order to maintain consistency with the appropriate IEC Standards (IEC 534-4,
currently IEC 60334-4).

The standard was revised in 2003 1o add the option o permit low pressure gas testing Lo
determine Class V leakage. During the canvass of the 2003 version, one respondent asked for
the standard to be modified to specifically exclude on/off valves used for tight shut-off. The FCI
Control Valve and Regulator Section notes that FCI 70-2 has been intended 1o apply to control
valve seat leakage. If line isolation and/or absolute tight shut-off is a normal expectation of the
valve application, the FCI Control Valve and Regulator Sections recommend specifying another
standard, such as API 598, “Valve Test and Inspection.”

The 2013 revision consisted of clarifications and editorial changes.

The existence of a Fluid Controls Institute (FCI) standard does not in any respect preclude any
member or non-member from manufacturing or selling products not contorming to this standard
nor is the FCI responsible for its use.

FCI recognizes the need to periodically review and update this standard. Suggestions for
improvement should be forwarded to the Fluid Controls Institute, Inc., 1300 Sumner Avenue,
Cleveland, Ohio, 44115-2851. All constructive suggestions for expansion and revision of this
standard are welcome.
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ANSTACT 70-2-201 3
AMERIUAN NATIONAL STANDARD

Conirol Valve Seal Leakage

. PLRPOST

.1 This shwnderd eslaldisbes o series ol seul
el elwmses Do gonimol valves aml o delnes
procuctien test procedurcs.

L ROOPT & TIMITATIONS

21 Belecticn ot a leakage class is not restricted as
o walve desiun, Tl scceplable values o oo
commereially oemilyble designs are coguestod e
citch cliass undar Scetion 4.

21 This stanlird applies Gy progluchion tests arul
cummol b umedl wsoa ki G prodicning legkuags o
condidons other than chose specitied and does not
apply oy valves wich a O, value less than 1],

2% Thiv stamdund is samilas W TRC &5 3701,

except that no provigion = made tor Class Y-,
i DETTNITTONS
il Conorel Yalve

300 A valve with o poseT posilioning sl
for moving a closume member o any posicion relative
o wulve sedl or seals inoresponse Hroamdoin
proporhon wooan exiemnal sigeal, The onergy Tor
control valve setuator 15 derived from an indcpendent
SOLITE.

1.2 Comrol valve body sebassemblics on
which an acruaror 2 to bs mounnsd srsome later dats
are wilhin the intent of this deninition.

3.0 C- An eapermwntally delenmned valve siaing
cocfficient. (Kof 15A 37301 and LA 57T3.02).

33 Raed Walve Capaly. Thye quamiive ol fosl
fluid {aar or waccrs that would poss theongh che valve
at rated travel woder the stated pressoe conditions as
elermined by the  appooprinle eyqualions arl
vvrnn e Lumer's Trlings.

14 Rawed Travel. The valve wavel al which the
rnnlclrer's raling i esiblisbel

AEF 0 Beat [ealaps, The quanticy of fest Toid
praswing thmongh an wasembled valve inothe clseld
(rosiion umider the st condilions as delinsd,

360 Meominad Scul Dismoter,  Basie diamelor
whed to deteciming masienm allowable sear leakage
(Leakawe Clsses % wid W00 This is also releread w
i Ptz ler o orifiee diwneler (ol the scul .
Irshould be nored char thz i3 not che same as NS,

4. LRAKAGT SPROTTICATIONS & CILASSES

41 The masimuwm allowalle sear leakape as
spect lied Gor euch class shall nel eacead the seal,
Tl im0 Tabde: | oor Table 2 using (hee Josl prokasdure
a2 dofined in Secrion 3. For Classca 1 threuzh Wl
each and every valve shall be tested.

4 Leakose Classes

420 CLARS LA muondilcation of wiy {Mass 1
II1 e T wolve whare desigr dovent 2 1he sbme as the
basie class, but by percemonr between oscr ol
supplier. ne et i required.

132 CLASS 1L This cluss ostablishes the
maximum permissible leakags pencrally associatod
with  commercial  double-seal  contrel  valves or
balomeed sinple-seal conral valves with o pision mng
vl dmd mmetal-emaetal seats, Use tesl prosedure
Twpe M

A% CT.ASS TIT, Thas class esiahlishes the
maximum permiszible leakame moncrally associatcd
with Class [ (4220, bat with a higher deares of seat
uiel senl tphiess, Use el procedure Type A,

424 CLASS IV, ‘Lhis cluszy cstablishes the
miaaiimum pernissible Teakage senerally associaled
with  gonwneredal  unbalimoed  singlo-seal coniral
vitlves and balanced single-scat control valves with
extra tight pismon rings or other sealing maans and
retl-tee et seits, Elae test proceduns Trpe A,

425 CLASS ¥, Tz class 15 usoally speoificd
for critical applications where the control valve may
he reguired 1o be cleseld, withoul o blocking vilve.
This vlgss is genenlly psssaaiel with maal seal,
unbalanced single-seat conerol valves o balanced
single-seal designs with gacepdivmal seal and seal
Grhiness, Thse st provclore Type T ousing wenier at
the muxiroum operating Jillerentisl pressoce or Tepe
B1 hwrusing air at che specified conditions.
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TARBLE I

lcakage [lass

Maximum Scat L.cakape

Test Macodure

Class ]

(Bewd2 1) sed Paragraph 421 Mene
Class I . . Twpe A
5% 3 adlve copacily .'

(Ses 42T 0.5% ol Taled valve copacily (8o 517
Class 111 e e o Twvpe &
(Ses4.2.3) (1% al el walve copacily (See 513
Clags TV o e Typu &
fhes 4241 O % of rated valve capacity (Ser 5.1
(S 405 PR e e T (Siw 5,2
L ) _ differential e

Sx 10wt per second of water .-
. 1 o I'ypz B
[rer inmy ol seat didinete’ per Tsar -
- . [Sepe 5.1y

il TeenLial

471 slanckrd ml per min e of sir Typr Bl
per inch of scat diameter (5o 5,30
T s 10 siandard ne? per howr Types B1
ol sir per e ol seal dinrmei [Sep 5.3)
Clags T Tabenze per Burograpnh 5,44 44 Ty
(hoo 42400 specificd in‘lable 2 [Ser 5.4

126 CTASS VI Thiy olavs esiahlishus the
maximmng o permissible  scer leakage  ponerally
arseciaed with resilient seating contenl valves eicher
mehalameed or halanaed single-sen with "0 mngs o

similur puploss seals, Use st procedure Type C
A, TEST PROKIEDLIRES

Wwarning:  Provisions should ke made to avoid over
preasuring of  measuring  devices  cesulting Trom
inenlverign opening of the valve Hug.

The tollowing production s may be conductad
urnder arubien! comditions. Pressure inpuls amd
lembanme Mo mate mgisuremnen s shall e gecori o
1~ 10 poreent of reading,

A1 Test Procedure Type A

5101 lest mecium shall o clean aie oF water at
TO-51"C ¢ 50-1 25"

2.1.2 Pressurc of st medivm shall be 34 bars
(3-0lb paig} or within +/- 3 peccent of the maxinum

2.1.4 I tost tluid shall be spplied to the
nocmal e specified valve body inlet. The valve body
e vy b ppen e alimosphers ot connacied wog
Lowe beac loss mcasuring dovies.

13

S The actuaeer shall he adjusiesd oomest he
operating  condilions specilicd, The ol normal
closing theast as applicd by ais pressurc, a spring, or
other means shall then be applied. Mo allwance o
acljustment shall be mode o compansate Tor any
mervass in geal load obluined  when the sl
dittzrential is less than the maxinmwm valve operating
thilMereniial pressure.

F 1.5 On valve body aszemblics made for stock,
lesled weithonl the actuaor, o lest Tinore showld T
wilievel which maphics ool deat Tl nod scashing
the manufoctorer's poroal  cxpected lood  under
MM service condicions,

S0 Omowealer sl ware shall e laken 1o
climinate aic peckets i the valve body and piping.

317 The leakapre vale s oblainel can then be
eompursd o e saleulated volues [or Clisses I LT
and I'V. Sce 'lable 1.

T

2 Tl Prowudurs Type B

=20 Teat fluidd shall be clean swater at 10-32"(7
[80-1 230,
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3272 The waler ekl dilTerenial pressure shull
b within +/~ 3 porcenl of the masimuom servics
pressore doop across the valve plog, et exceecding
||'Il:-' r'll':llilllllr['l H[.‘t‘l ':I|-Illll\:' [:Irbu‘ihlll'l'_'- dJl rewn |J:-”I['|I:-I'il|.lll't.'
as determine] by ANST RIg 0, RIGA, or BI6.34, o
some leaser pressurs by indivicnal agrecment.

5.2 The Nwid shall be applisd W (he normal
sparificd inlet of the vilve body, The valve plug
shell be opencd and the valve body dsscmbly fillod
conmnplelely with water, including owtlel portion and
any depamsirm conngciing pipinge, wed than simokaol
closed.

824 The waler test dillzrenial pressure as
spot sl e 5,22 3w ther apaliced with (he gelwsiee
acljusted to mect the operaring conditions specificd.
The net actuaeer theust shall be the  specilied
mermurm, Nel scluator thrast shevs the specoi el
MR imUm s ool Lo b vaed,

A5 When leakage flow i stabilimed. the
quaniily shonld he phservesl cver o penod ol e
sutticient ro obtain che accursey uncler paraaraph .

3364 The Leakage vane thus abigingd shall wo b
arcarer than the value celealdated from the definition
of maximom s2at lakage tor Class % as shown in
Tahble 1.

5.3 lesc Mrocedurs Tvpe B
230 Tesl mehurm ghall be clean air o mircgmsmn
agy Ar 10-52%C (50-125°F],

232 Tolen presaure ol ksl inedivnm shall e 35

lyrer, (30 paiws

333 The tesc Muid shall e applied w the
normal ar specified valve boady anlal, aml e cande
connaeled Wood suitable measurime deviee,

seeestler Than thes value calonlate] Treen the delimom
of maximom scat leakaze for Cluss % 4% shown in
Tahle 1.

TARLTE 2
Clss v 1

Mominal Seat Diameter (See 3615+

Mazimom Seat Leakage

Eillinciers (Toches) il prer Minule Boubhles per Minoe?
Epta A (.15 |
LA (.30 2
31 145 3
i (251 (1L 4
T [1.50h fr
e |7 I
L52 (B 1.00 a7
KIENEY 675 45
IR0 1.1 -
A2y | 6.0 -
350 (10 26 -
400 116) 284

FTiuhinles per minote a5 lolated are o sopeesiel aliernative busel on a sailahle colibraied measuring device, othis
ause, o 6 mom (025 mehd O 5 | mm o032 mehy woll wbe submenzed mowatker oo Jepth of oom 3 0 6 mm
(25 w025 inchil The be end shall ke cuc square and smooth with oo chamfers or burrs and the tmbe axis shall
he perpendicalar o the sorfce ul e saters (her appratus oy e censtrucled and The oamber of bhles pee
miine ey < Ter o those shoven as longr as thes cormac Ty mdicala the Dvee inomlper minie,

“HIF the valve seot diameter differs ber moce than 2 mm {008 inchy from one of the valves liseed, the lealaps rate
ey bz olebined Tee iterpolations assoming That the Tealease vale viovies e e sguare ol The seal dimneter.

e
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A4 Tesl Provedure Tepse - Cluss W

F40 “Test mediom shall be aic or nitrogen gas at
IM-52°C (3123 ).

342 Pressure of the tost medivm shall be the
s innwn red dilTerential pressure acress e valve
plugror 3.5 o 050 paigy whichesor 13 Tha Taast,

343 The tesr fluid shall be applied to che
nucnal ur specilfisd valve Tesly inlel and the aullel
gomnge el Wew suitable rmsnming deyic,

44 With he contol valve adjusted o mesl
thee operatmyr condiiions speet led  (see paengraphs
505 and 5.01.67% and with sullicient tme allewsnes:
fou stabilizing flow, the loak rate shall nor cxeced the
values in Talle 2.

B REPERENCES
Bl Intgrrtiona] Tleclica] Coanmassion {15

Stamcdard 05 31-4, Tnadpsiral Process Conrol ¥ olves
Lngpocrion and Bourcine ‘Leacing.™
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