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FOREWORD

Introduction to BP Group Recommended Practices an&pecifications for Engineering

The Introductory volume contains a series of documéhat provide an introduction to the
BP Group Recommended Practices and Specifications Enhgineering (RPSEs). In
particular, the ‘General Foreword’ sets out thdgsiophy of the RPSEs. Other documents in
the Introductory volume provide general guidance using the RPSEs and background
information to Engineering Standards in BP. There also recommendations for specific
definitions and requirements.

Value of this Recommended Practice

This BP Group Recommended Practice has been writtercollate and disseminate

information on valve selection and application, @s aid to reduce maintenance and
operational problems and costs, in response todhds of valve users in BP.

The results of a survey of valve experience througlthe BP Group and the findings of an
on-going Valve Testing Programme by BP Researchpb@y have been used of improve
guidelines for selection of valves.

Application

Text in italics is Commentary. Commentary providaskground information which supports
the requirements of this Recommended Practice nayddiscuss alternative options. It also
gives guidance on the implementation of any ‘Sgetibn’ or ‘Approval’ actions; specific
actions are indicated by an asterisk (*) precedipgragraph number.

This document may refer to certain local, natiooal international regulations but the
responsibility to ensure compliance with legislatend any other statutory requirements lies
with the user. The user should adapt or suppletmshdocument to ensure compliance for
the specific application.

Valves intended for use on BP Chemical Sites or pieyects shall follow:-

minimum HSE and environmental requirements for stte and as specified herein; those
specifications which are most appropriate to orehlawen specifically developed for that site
or business.

Projects associated with existing BP Chemicals sitall follow local requirements. Projects
for new BP Chemical sites may use the appropripéeification or contractors generated
specifications subject to BP Chemicals approval.
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Principle Changes from Previous Edition

This document is an update of RP 62-1 (April 198@jion. The foreword and Appendix G
have been modified to fully cover BPC requirememd Appendix G has been updated.

Feedback and Further Information

Users of BP RPSEs are invited to submit any comsnant detail experiences in their
application, to assist in their continuous improeein

For feedback and further information, please cdrfsaandards Group, BP Engineering or the
Custodian. See Status List for contacts.
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1. SCOPE

11

1.2
121

1.2.2

Scope

This Recommended Practice gives guidance on theeclad common
types of isolating (block), check and diverter eshfor the petroleum,
petrochemical and associated industries, both share and offshore
locations, including subsea applications. Valves glants, pipelines
and fire protection systems are included.

The following range is covered:-

(®) Line Size Range % in. to 36 in. NPS (DN 15 to
DN 900).
(b) Line Pressure Range 150 Ib to 2500 Ib clagegdb

ANSI B16.5/B16.34 125 Ib to
ANSI B16.1 and CL.800 API

(c) Design Temperature Range -186o 650C.

(e Fluid Range Clean and dirty  service
(applications  with  entrained
solids).

It excludes valve actuators, modulating controVes] safety and relief
valves, choke valves for drilling production, vaver marine, road and
rail tankers and building services.

Application

Whilst this Code uses the duty to guide glecsion of valves, the user
is required to pay particular attention to all aspeof the application
involving process, metallurgical and mechanicalsiderations.

Section 2 provides a means of determiningrbst suitable valve type
(or types) for a particular application given basiormation about the
service conditions. Information relating to valvgpes, function,
service characteristics etc. is included in Sestibmo 5.

Appendices D to F are supplementary commentaryitiatde further
details for those seeking more information.

The following Appendices give advice on:-

Appendix G - Materials

Appendix H - Flow and Resistance

RP 62-1 PAGE1
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2. VALVE SELECTION

2.1

2.2

Introduction

Valve selection in this Recommended Practice is enddm a
knowledge of:-

€) Valve function
(b) Service characteristics

The selection of valves requires considerationhef thany factors in
addition to the guidelines given in this PracticBast experience for
particular applications shall always be taken icbmsideration. Many
of the factors involved can be simplified by anlyeawaluation of valve

requirements and preparation of procurement spatdns that

adequately define particular requirements. Thigr@gch can be of
benefit in modifying existing plant; is of considéle importance on
new projects and may be of overriding importanceenehvalve

development is required for special application.

General technical factors that must be taken inbmant include:-

€)) Weight
(b) Space
(c) Ease of maintenance

There will also be commercial factors which inflaenvalve choice in
most circumstances.

Valve Function

Typical valve types for various operating functiom® given in the
following table. More details of these and othaendtions are given in
Section 3.
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2.3

VALVE FUNCTION TYPICAL VALVE TYPES

Isolation GateValve

Ball Valve

Butterfly Valve
PlugValve
Diaphragm/PinciValve
Globe(Stop) Valve

Flow Diversion Plug Valve

Ball Valve
Globe Valve

Prevention of Flow Reversal Swing Check Valve

Lift Check Valve
Diaphragm Check Valve

Flow/Pressure Control Globe Valve

(not covered by this Practice) | Ball Valve (v port)
Plug Valve
Butterfly Valve

Diaphragm/Pinch Valve

Service Characteristics

Appropriate valve selection is dependent on corajtebwledge of the
service characteristics, in particular:-

(@)

(b)

(€)

Fluid Type

The fluid being handled should be classified asidggas; two
phase mixture; steam; slurry or solids.

Fluid Characteristics

The fluid may be attributed with one or more of thlowing

characteristics: clean, dirty (including abrasiyespntaining
large, suspended solids, liable to solidificatiomscous,
corrosive, flammable, fouling or scaling, of a shaérg nature.
These characteristics are discussed more fullgatiéh 4.

Pressure, Temperature Limitations and CherRlealstance

Valves are normally allocated a rating according ttee
maximum operating pressure and temperature oratiregs of
the piping system and flanges. The temperature latsts the
materials used in the valve construction, partitplahe
internals, trims, seals, linings or lubricants.
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2.4

Appendix G gives a general guide to the applicatbbmetallic and non-
metallic materials. The materials required may wavith the pressure,
temperature, fluid concentration and condition. tMergical advice
shall always be sought where doubt exists.

Irrespective of chemical resistance properties, icas, copper
alloy or plastic valves shall not be used on hydrban, toxic
or other hazardous service.

(d) Operation and Maintenance Requirements

Operational and maintenance requirements can mndkie
selection and design. Consideration should bengive

Fire resistance.

Operability.

Leak tightness (internal and external).

Maintainability.

Weights and dimensions (construction handling).

Storage and Commissioning.

Location (e.g. seabed valves.)

Pipeline requirements (e.g. ability to pass clenpigs).

These requirements are discussed in more detadation 5.

Selection of Valve Types

To assist in the rapid selection of probable véyyees for the majority
of general services the following tables may beluse

Table 1 - Selection of Isolation (Block) Valves -erfice
Conditions

Table 2 - Selection of Isolation (Block) Valves -erfice
Conditions

Table 3 - Selection of Isolation (Block) ValveBeatures

Table 4 - Selection of Isolation (Block) Valves Available
Materials

Table 5 - Selection of Isolation (Block) Valves Achievable
Leakage Rates

Table 6 - Selection of Check and Diverter ValvesService
Conditions

Table 7 - Selection of Check and Diverter ValvesService
Conditions and Sizes

Table 8 - Selection of Check and Diverter Valves\vailable
Materials

These tables are for guidance only and the usefkasitertain that the
service conditions are within the valve manufaatire
recommendations.

RP 62-1

PAGE4
GUIDE TO VALVE SELECTION



Tables 1 to 3 and 6 to 7 may be used to obtaic@mmendation for a
valve or valves based on the appropriate condiwnequired size and
features selected.

Tables 4 and 8 give guidance on materials availal@ihd Table 5
indicates the degree of standard leak tightnebe texpected from new
valves.

In some cases the tables will suggest that a yavievalve types are
suitable, the user may consider past experiencthéoservice together
with other factors e.g. if slow or quick opening&ihg action is
required (gate or ball valves). Further assistaracebe obtained from
more detailed information given elsewhere in thisc&nmended
Practice.

RP 62-1
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Ball metal
Valve lypes Wedge gate Parrallel gate seat | ﬂﬁ eat Plug taper P\ug Earaﬂe\ _3\3 hragm Globe Bullerﬂx
VALVE DESCRIPTION o 3 5l E § o g
g 2 T T gl B HEEEE
s £ k- k- gl B 2 2 £l E 3| &l -
o % E = = E ] g ] I I I I
= =f &] 2 2 2 of = g ] sl 2 51 =] @ 2
8 3| gl & < < =l 3 g E{ g ol 5] £ 5| g <
I I ] ] ] =] I NEEEEEEE I = 2 H R
I = I I ] I ] B 1 B B R I I i z| €l ¢l o ol &
sl 2| 3] 2| = 2| ] 2 =) &) 5] =] = = 5| £| =] & = gl gl g €| €] £
CONDITIONS 3l 2| &l 2] 3] & 8] £ il I I I I I ] I I = =1 ] I I I ] I I IS ) ] s ] I
Resist] 2/<ear)y\uw resistance required XU x IX X Ix Ix Ix IX Ix X K
ance Iig\;vres\slancerequ\red((ﬁ- o x ralalalala
[Moderate resistance tolerable]
o [ioder x| x X
P [High resistance tolerable
o |30
piggable (vesey N NI NIN]Y N Y NN YIYIYIYIY Y INININ NN N N NN N N NN N N NN NN N NN
Liguid (and two phase) X B|B B X
X C X X X c|cC
Gas
Fluid lsteam D XX X X X IR IR X [X |X IX |[X X X /
Siury X[ X[X]C]X X X Cc |C c|c XX [CX]|C]|X X X X X X IX C C
s olids (Powder etc.) x| x|x|c]x x [x clexIx|x |x |c fc |x |x Ix x |x o ol ol ¢}
Clean
E|f E| E|] E X[ X] X] E X[ X|X]JE[E]| E| E F| F| F g 949 49 HHH 1if 1} H
Dirty (Abrasive)
Fuid |Large Susp. Solids XXX XXX [X [X X X X E [E C IX X C X € X
Con- |soidifving J J X] X X J J| C| X| C|] g qqgd q X X] X]| X XXX X|X]|X
dition JViscous c clclx X NEEEE
LfLjfLfL gL L fL Jr L LILLE F L} 1 K L LjLjLjcL LjLjLjLyfL
Corrosive.
XX NININM[M M N N |N |N M M X X [X
[Flammable
Fouling scaling X[ X[X]X X X X X X X X G IG |C X X /
Jsearchin Pl el Pl x| x| ] c| x| X x| x| x] p| P| P| A A A HH{ H A A A

Notes on Flow Resistance
Valve flow resistances are presented as multifldsearesistance of a plain piece of pipe whereithequivalent to 1 (the figures are

approximate).

Reduced port (venturi) gate and ball valves maghgyvto twice the flow resistance of full bore \esv

KEY
|:| Suitable

ZIrXC—=IOTMMOO®T> X

0T

Not suitable/not recommended

Some butterfly valves may fall into the “low retsince” category.

Depends on liquid. Unsuitable for use with sotseetc.

May be suitable. Consult manufacturer.

Flexi-wedge more suitable for this service irgiasizes.

May be used subject to nature of fluid. Shampigles may be trapped in cavities and damagessatts.

No information available but unlikely to be sihite.

Not normally recommended.

Variable performance. Moderate service life.

Can perform well. Depends on Manufacture.

Must be full bore. Steam jacket/trace heatiqgired.

Must have secondary stem seal.

Satisfactory subject to appropriate choice ofariats. Careful attention should be given to desitinternal parts etc.
Fire tested type required.

Fire tested or fire resistant gland requiredugRlalve sleeves and linings may be resistantedfit do not provide shut-off capability after
destruction.

Use bellows sealed versions in smaller sizesendnagilable. Helium leak test and double block laiedd for hydrogen service.
Only suitable if all plastic/rubber componentmétated.

TABLE 1

SELECTION OF ISOLATION (BLOCK) VALVES (SERVICE COND ITIONS)
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LOW < CL.150 B
Press- IMED. CL 300/600 X NRIRIRS
ure HIGH CL. 900/2500 X X c XXX XXX X Jx X X X X X
ass 00 XIx x| x X x | x x |x x |x A
CRYOGENIC x|x|x|x|x|x X X |X X A A /ﬂ
[MED/LOW-50 deg C/200 deg|
¥ A Al A| A Al A A Alalala Ala Ala
[Temp. JHIGH 200 deg C/450 deg C AfALA X AlALA XXX K /’
1 5 ns oon) x| x| x x| x X X X X X X x| x| x|x|x[x
2" TO 8" NS (50 TO 200DN)
10" TO 16" NS (250 TO
sze liovon X Flx FIF|F Fl F A H
16 ns (a0 on) X| Fl x Fl x| x Fl A X x| x| x| x| x] x| x
BUBBLE TIGHT (GAS) HlH|H X|H|H| x]x X|x| H G x| x| H X x| x H[H]|H]H] X x| x
orop kT L0UD) HlH|H X|H|H|Xx]|H X | x G i | X H |H |H |H X
[VERY LOW LEAKAGE
Iso- [PERMITTED X H X| x | | ! X X
[SOME LEAKAGE H
lation JPERMITTED (NORMAL
[COMMERCIAL STD.)
[COURSE ISOLATION ONLY

Notes
The degree of isolation quoted is that which isscsiantly and readily achievable and can be maietkin service.

It should be noted that most metal seated valvedeagroduced to achieve a greater degree of iglatkéss than that shown in this
table. This will require greater expenditure ofdiand effort but the degree of isolation thuseaehd is likely to be maintained for
longer than that more readily available by useofifseated valves.

KEY

[ ] suitable/Available/Achievable

ARCO—IOTMmMO®> X

Not suitable/Available/Achievable

Temperature range may be limited by soft seats8imings etc.

Relies on differential pressure for seal, poalieg at very low pressures.
< 2" NB only

Not recommended in sizes larger than 2” NB

Limited size range depending on pressure rating

May not be achievable at low pressures

Usually only achievable by soft seated valves

Leak tightness depends on efficiency of sealant

Soft seated valves preferred. Consult manufacterseat finishing, cleaning. Consider bellogad sHelium leak test recommended.
May be suitable - consult manufacturer.

TABLE 2

SELECTION OF ISOLATION (BLOCK) VALVES
(SERVICE CONDITIONS AND SIZES)

RP 62-1 PAGE7
GUIDE TO VALVE SELECTION



7835 3OS -

83 iSIp [E1oU -

PAGES8

Buiu

U10 DINUBOUOD

Butterfly

Pau 1aqqni 'DImUB2U0D

T83S/ASIp (218U JUBAU0D

EEEN

(2dfs A) anbigo

Globe

by

bens

sul

Ui

Diaphragm

oM.

a10q In3

pateanqn

arallel

Bnid omueoo3

Plu

Bnid buipuedxg

Bria Bun

A
X X| x| x| x| X| X| X

X[X|x|X]Jc[C|Cc|C]A]|A]A

Al X| X XX
A X [X IX X X X

AlJA|AJA B BB X B [B |A

(6nid paouereq) pareanqn

pateangn

Plug taper

(Poul) pateonan;-uoN

B|B|B|A

(Panaals) pareanan-uoN

[CEEEIEEEE]

soft seat

leq PaIUNOW UouunIL

Bal

129 Buneold

feq 212003

seat

leq palunow uouuniL

Ball metal

129 Buneol]

EEDT

(Posyweais)

Parrallel gate

51e6 SIp GIaNoP [BIeIEd

EESEESOETS)

paul laqany

3Bpem0s

Wedge gate

SBpom e

abpam pios

Valve types

VALVE DESCRIPTION
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TABLE 3
(FEATURES)

A

X
XIx|IXpBBBxipBXKIAP

X X X [ [c X X X

A
X
X
X

XXX X X

X

SELECTION OF ISOLATION (BLOCK) VALVES

B|B|B|B]B|B|B|]A]|X
XX XXX [x [x X X

Bl Al X]JA[A|A]A X
ClfX[X]|X|X]A[A]A |X
AlAJA]X XX [X |IX X
B|lA|A|X]B|B|B|X|X
XX XXX [x [x X X

AlA[|A]A

KEY

[ ] Available

Available sizes may be limited.

Not Available/Applicable
Not normally available
Not known

Limited availability

[EXTENDED BONNET (L.T.)
OTHER POLYMERS

|GLASS

I§TD STUEFING BOX
POLYMER SEALS
FIRE TESTED
BELLOWS SEAL
RUBBER
PTFE

Gland JO' RINGS

Pack-
ing
Lin-
ings

X
A
B
C
D



Valve types Wedge gate Parrallel gate Ball metal seat | Ball soft seat Plug taper Plug parallel Diaphragm Globe Butterfly
VALVE DESCRIPTION g € 3 g § - §
HEE R g g 2| g g 9 9 HE EE
CONDITIONS 3l &) 8] 2] 8] & 3] &l € i I I I ] | I = E I R R R ] R - -
[CARBON STEEL Bl B
[CHROME MOLY STEEL X A X AJATA X X X i p /‘ B
JAUST. STAINLESS STEEL X Bl B| B X Bj Al x| X X
pody, InickeL aovs BB A| X B B X|A|A]|B |B BJAJAJA|[A B |B |B |B A JA [B X JA
s JaLuminium BRONZE BIB|A|X|JAJA]JA|X ]A XIX|ABBARLRRRARAR A 4 A 4q( H
- B RONZE/GUNMETAL AfXJAJA|A A AlA A AJA A A A K A A A B B
e Jacuminiom BlA|A|X|AJA|A|A |A A A |A A A PR PR A 4 A 4q( H
cAsT IRON Al x|AalAa]Aa B AlAalA A D
bve BIX|x|x|x|x|x|x [|x X [x [x A 2
CUPRONICKEL Al x|Aalajala]a A A |A A Alalahhla B R C B B
sLass X xfx|x|x|x|x [x |x X X |x S 2 x| x| x| x| x
1awcr, w10)s.s. Al Al AlA]A x|x|x Alala |a A h R 3
1 304cr, NI FACED Alajalalalafala |a A A [A B PR 4 4 4 8| 8| B| B Al A] Al A| A| A
139 Cr, HARD FACED X A A Alajalalalafala h p Y
JAUSTENITIC S.S. AJA[ATA LA A A A A XXX X
rim UST.S.S. HARD FACED A B B| B Al Al Al A AJATA[A X X |X [X A |A |A A |A
C.S. HARD FACED A Al X A A A A A X XXX X
[MONELINCONEL AlAAlA]A Ala Alala|a A A BB BB B B B B
CHROME PLATED Alalals]B|B|A B A A AlalalAla B 1N ] AR RBBB B B
AlAJA]A B |B B A A A X A XIXXXRKRRARAR N
Al A A|A|A A AJA A A A A X X X A A
AfA[A AlA A A A B AKX KL A B B B B B
KEY:
|:| Available
X Not available
A Not normally available
B Limited availability
C Available sizes may be limited
D Not Known
EXAMPLES OF CARBON & ALLOY STEEL EXAMPLES OF CORROSION RESISTANT ALLOYS AVAILABLE
AVAILABLE
Carbon Steel Alloy Description
Carbon Steel (low temperature) 18 Cr-10 Ni 3stAnitic Stainless Steel
Carbon/molybdenum steel 18 Cr-10Ni-2 Mo 316knitic Stainless
Steel
1v4 Cr - ¥2Mo Ni-Cr - Fe Inconel
2%, -1 Mo Ni - Cu Monel
3Cr-1Mo Ni - Cu Hastelloy B
5 Cr - %2Mo Ni - Mo - Cr Hastelloy C
9Cr-1Mo
2 Ni
3% Ni

Other materials (eg. duplex s.s., titanium) mag\eglable to special order.

For acid and other non-fibre hazardous, non-hydbmraservices, plastic or rubber lined valves magdnsidered.
Note that, in some cases, valve trim may consiatafmbination of several materials.
For information on application of materials seepement.

TABLE 4

SELECTION OF ISOLATION (BLOCK) VALVES
(AVAILABLE MATERIALS)
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Valve types edge gate Parrallel gate | Ball metal seat ] Ball soft seat Plug taper Plug parallel | Diaphragm Globe. Butterfly
VALVE DESCRIPTION g XE % é é § E | % % é % 1
HERFEEE R R g | ¢ | 1 I = P T I - I
CONDITIONS EEEEEEHERE §55§55 ElE gé%&g%g%ﬁéé g & &
S0 5208 RATE 3 B|B|B x|B|B|X|B x|x A FIF A el 8| 8| B8] B| E X
1SO 5208 RATE 2 X B x| x F F F g /
ISO 5208 RATE 1 B ?,
Liquia Japises cfc|c C| C| C| ¢ B DO D D| Al g 3/
[MSS-SP-61 B {
[BS6755 PART 1 RATE C B X A A i
50 5208 RATE 3 B|B|B X|B|B|X|X XX |[B A X X |B X X |E B |B [B |B |E X IX
S0 5208 RATE 2 B|B|B x|B|B|X|x x|x x|x |8 X x|els|B|B|B|E X [x
Gas ISO 5208 RATE 1 X X
pi 508 B|B|B x|B|B|X|x plp|p |A x|x|8 X x|els|B|B|B]E x| o
MSS-SP-61 X X d /
BS6755 PART 1 RATE C X x| A A Fl F F g 7
KEY
[ consistently achievable
X Not normally achievable
Note: By expenditure of sufficient time and effatris usually possible to achieve a high degrfeeat leak tightness with most types of
valve. In general, however, it is not good practsspecify leakage rates which are unnecessatifigent compared to actual
process requirements.
A May not be achievable at low pressures.
B Usually only achievable by soft seated valves.
C Valves 2" NB and less may need to be soft seated.
D Leak rates are determined by agreement withuhehaser.
E Valve not intended for tight shut-off on liquid gas service.
F Leak tightness depends on efficiency of sealant.
LEAKAGE RATES (ml/min/mm DN)
ISO 5208 Rate 1
Test Medium ISO 5208 Rate 3 1ISO 5208 Rate 2 BS 6755 Pt 1 Rate C BS 6755 Pt 1 Rate D
BS6755 Pt 1 Rate A BS 6755 Pt 1 Rate B MSS-SP-61
No visually detectable
Liquid leakage for the duration| 0.0006 0.0018 0.006
of the test.
No visually detectable
Gas leakage for the duration| 0.018 0.18 1.8
of the test

- API 598 leakage rates are not directly comparhbt the following may be used as a guide.

- For soft seated valves, leakage rate correspgor®O 5208 Rate 3.

- For metal seated gate, globe and plug valvesditpakage rate approximately corresponds to 13@85Rate 3 for valves2”
NB, ISO 5208 Rate 1 for sizes between 2" and 12"a¥# is between BS 6755 Rate C and 1SO 5208 Rfatevalves< 14"
NB, Gas leakage rate is approximately half tfid&@ 5208 Rate 2.

- For Metal seated ball and butterfly valves legkeates are by agreement with the purchaser.

Note: A leakage rate of one drop of liquid corcesjs to 0.0625 ml.
A leakage rate of one bubble (from ¥4” dia. tubayesponds to 0.15ml. (ANSI B16 104).

TABLE 5

SELECTION OF ISOLATION (BLOCK) VALVES
(ACHIEVABLE LEAKAGE RATES)
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Check Valves
Valve Types Lift Swing Other Diverter Valves
g ]
] g
o % 5] 1 = _
c £ 2 ] ol 3] §| ¢ T
gl s & £ £ HIE 5 o 3 & 2| §
VALVE DESCRIPTION BRI R g & g 4; s e E (I I |
gl S| g & = o © sl g gl & o el = = O] ]
= gl 9 2| 2 2 5 | < 2 g o| = gl g zf g g| >
3z £l = £| 2 3] = £ £l @ o <l § sl =l o B 2| o
gl 2| £] 2 sl gl | 5 ° 5 gl g =] &
zl €| &l 5 2| . £l a| E| 2| 4 % el 3| z| § 2z E| £ 5| 2
< 5 ¢ & g g s @ gl al 9 2 =l 3 8| 8 gl 2| 3 o) =f ©
5l 2 g ¢ 2 2 gl g 5| g 2 £ z| 3| 5| 5 HEEEEE
gl 2l 2| 5| 2] g £ = HEEBEEHEE sl & g g MIME
CONDITIONS 3| a] &l 8| 2| =] ] 5 ol ol 2| El 4] & 2l Al 2| & ol ol <] 3] ] ®
LOW RESISTANCE REQD (<30) XP XXX XXX )X X XX X X
MODERATE RESISTANCE
Resis- [TOLERABLE (20-50) X X x| x X X X
HIGH RESISTANCE TOLERABLE
tance |(<50)
fow  |PIGGABLE XIXPX XXX [ X |X A A X A
LIQUID (AND TWO PHASE) J
GAS X X X
Fluid |STEAM X X| X[ X|] x| X
SLURRY XIXPX XXX [ X |X X IX |X X o
SOLIDS (POWDER ETC.) XP XXX x )X XXX
cLEAN
DIRTY (ABRASIVE) BB X|B|X]|X|X|B B|B|B |B|B B |X|X KJK[C|]C P
LARGE SUSP. SOLIDS XXX XXX XX C |C | X |X |c |X X X X P o X
Fuid  |soLDIFYING FIX|X]F]X|X[|X]|F FI|F|] FIX|F|F E| X| X| X X|CcjcCc|X X
con- IViscous F| F F| X| F| F FIl Fl F|l H H H H b
diton |CORROSIVE G| G G| G| Gl G G § 49 ¢ g ¢ E ¢ ¢ L |
FLAMMABLE H{HfH|H|JH|JH|H]|H H{H| H|JH|H|H XJH]H|X MMM M M M
FOULING/SCALING El E) E|l E| E| E| E H B B E H H E E E C K'/
SEARCHING Lfrgurprprgxgr gl [ | [ [

Notes on Flow Resistance
Valve flow resistances are presented as muttifiéiseoresistance of a plain piece of pipe whergithequivalent to 1 (the figures are approximate).

There are no designs of check valve offering thg i@ flow resistance of ball and gate valves mthimum flow resistance is the dominating criteriof selection, the axial flow, anti-
slam valve should be chosen.

KEY
[ suitavle

Not suitable/not recommended

Can be pigged provided valves specially designed.

Hard particles may prevent complete closure bfevaValves not in fully open position may suffeear of hinge pins etc.

Consult manufacturer. Seats may suffer damageeaaling abilty may be impaired.

Depends on type

Check valves not really suitable for this senziod likely to give poor performance.

Consult manufacturer. Steam jacketing/traceifgatay be required. Valves without spring asaisgdlikely to be sluggish in operation.
Satisfactory subject to appropriate choice ofamals. Careful attention should be given to desifisprings and other internal parts.
Valves incorporating soft sealing components megd to be fire tested.

Some leakage likely, even with soft seat materiblslium leak test for hydrogen service.

Depends on liquid. Unsuitable for use with sofgeetc.

May be used subject to nature of fluid. Shargiglas may be trapped in cavities and damagessaits.

Satisfactory subject to appropriate choice oferials. Careful attention should be given to desifjinternal parts etc.

Fire tested or fire resistant gland required.

SrRXCTIOTMMOUOT>X

TABLE 6

SELECTION OF CHECK AND DIVERTER VALVES
(SERVICE CONDITIONS)

RP 62-1 PAGE11
GUIDE TO VALVE SELECTION



Check Valves
Valve Types Lift Swing Other Diverter valves
ol "
S E ~| &
X w —~
z a 3] wl af | <] o
1glal sl & 5 4 HEEEE
ol 8l 2] =] ¢ =l E al o Sl = sl ol £l 8l @
wal | 2] | & | = [ 2 gl gl 5| 2| @
gl o 3 g £ ol 3 HIE 8| 3 5 = 8| 3| 2| &
VALVE DESCRIPTION 13 al 2 3| w of o . 3l 2 ol @ HEEEEE
2l ol 2] ¢f z| @ ol £| & o o of = ol Gl =1 5] ¥ 5
= 2l =) 2| E| 2 2 g1 wl o] 2| @ of 2| = af o 2] 2| 2| &
| 2| af 2| 2| < | 2 El % g ' wl = z <l <f 2] | I
2zl o af 3 & El 2| =l 2| ¥l ¢ >l el 2] = S e EE 2] 8
2l ol 2| ] gl ¢ HEEEHHEEHEEHEEHEEEEE
zl 2| z| ol 2] = 5 x| of 5] © S| 2 2|
o of wy ~| ~ ol o w| 2| 2| & 1 @l = 2= =1 =] =1 >
21 8 5| 2| 5] <] 5| & 2l gl 2| B 2| = S EE HEHEEEE
conomons | 3| 8| 2| 3] 2 2] | & AEEEEE MNEIEE HEEERE
\VACUUM X X|X|B|B|B|X|[X XX | X X [|X |B B B XK B B B
LOW < CL.150
Press- JMED. CL 300/600 X X G| G X
ure HIGH CL. 900/2500 Cc|D c|c cl ¢ D X X| € X X| X G| X| D
CLASS 800 X X E XJTE[X]X XX X |X X X X X X
CRYOGENIC <50 deg C FIFLFI X X X F| F X| Fl X | F| X] X x| x X X xx |x |E
A
MED/LOW-50 deg C/200 deg C
Temp. [JHIGH 200 deg C/450 deg C X XX XX [X |B
15" NS @oon) x| x| x [ x|x|x X X [x X Ix [E
2" T0 8" NS (50 TO 200DN) D D
Size 10" TO 16" NS (250 TO 400DN) G| X|El X|E| G| D] D E X| X| G E|D
> 16" NS (400 DN) XX XXX XXX G X D X X X X E
BUBBLE TIGHT (GAS) H|IH|H|H|JH|JH|H]|H XXX |X[X]H X |H [H |X X X JA
bROP TIGHT (LIQUID) H|IH|H|H|JH|JH|H]|H XXX |X[X|H X |H |H K X H
VERY LOW LEAKAGE
Iso- PERMITTED LR eprprqgrgrgr g 1! | [ (I |
SOME LEAKAGE PERMITTED
lation  J(NORMAL
COMMERCIAL STD.)
COURSE ISOLATION ONLY
PULSATING FLOW XXX J XXX X x [x
Oper-  JunsTABLE FLow XX XXX fxjx X XXX X K A
ration  |SUDDEN FLOW XX X X
SUDDEN FLOW REVERSAL XXX X XXX X X

TABLE 7

DIAPHRAGM VALVES
TYPES OF CONSTRUCTION
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KEY
[ ] suitable/Available/Achievable

Not suitable/Available/Achievable

Temperature range may be limited by soft seattgdmings etc.

Soft seated valves only. Few check valves aralsiei for sealing against vacuum. Helium leak tesbommended.
Small size only

Limited availability

Not normally available

Consult manufacturer. Special design required

Limited pressure rating

Usually only achievable by soft seated valves

May not be achievable at low pressures excepoftyseated valves. Even at higher pressures, meddbd valves are
likely to require special effort to achieve this.

Compressor discharge valves only.

Leak tightness depends on efficiency of sealant

TIOGTMOOT>X

X &

TABLE 7
DIAPHRAGM VALVES

TYPES OF CONSTRUCTION
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Check Valves
Valve Types Lift Swing Other Diverter valves
ol 3
S E -~ &
x o ~
z fa) I3} wl af | <] o
12l 3l 5| & g 3 2 EEEE
al 8] 2| =f & s| E 2] & g = et I 9l &
w << [a} I = 4 < a et < =1 5 ~ r} 2]
21293l gz sl 5 3| e sl 3 3| 3] gl zf 2 &
VALVE DESCRIPTION 133l 3 38]uw ol of . gl € ol 2 A EEEE
2l 3l 21 ¢l £| @ 9l &l & o & 21 = ol G =1 51 ¥ >
z| ¢l | 2| & £ zl el Bl 4| 2| & gl g sl 2l 2] 2| S| 4
HEIEIFEE Zl gl E| 2| 2| & 4l 2l = 22l 2| =] 2
< £l el & wlow £l 2 <| Al =| ¥ 21 o] 38| = = I ] )
= 5 = 2| 2| = 2| o] of 2] 5] @ | 2| 3] = 1 =1 <] x| | 2
zl 2| z| 3| >| = ol ol «| ¢| ¢| @ S Y i AN EREEE
=) of 31 © E i z| z wl 2|1 Z| o = @] 2| T 2 2 2 2
2l 8 & 2| & 3| £ & sl 5] % 5] 5] 3 Sl 5] 5| 2 MM ElE B E
CONDITIONS 3l 5l 2] &) =] & 5| = ol 3] 2| El 3] & 2f 3| ¥| 5 M EERE
CARBON STEEL B B
CHROME MOLYSTEEL A AlA A A A |A X X X X X B
[AUST. STAINLESS STEEL A A AlA
Body, NICKEL ALLOYS X|BIB[X|AJA|A]A AlB |A |A X |B X X B h h A b
bon- JALUMINIUM BRONZE XTAIAX A XA A X |B X K X NN [
net, [BRONZE / GUNMETAL X XATLA X A A IX |B X A X X
Etc faLuminium clclc|cpc)clc g qdqaqdq ¢ g4 (g C ¢ A A
CAST RON X Al X[X X IX B X IX X X X K
bv.C X XXX ]|X|X X X IX X X K K
CUPRO-NICKEL X|CcX[|X]|Cc|X]|]C]|C X|BlI X |X]|X]|B X X |X |X AJAIARKR B
GLass X XXX ]|X|X |X X X IX X K K qd
X X XX X X |X |X
13%cCr(410)8s
A
[AUST. STAINLESS STEEL
B A X AlX
HARD FACED
Trim JMONEL /INCONEL X|B|B|X XA A AlB |A |A X B X B B |X
X|AJA|X]A X |A |A X |B X X X
|ALUMINIUM BRONZE
X X|IA[X X A |A |IX |B X X
|BRONZE / GUNMETAL
X XXX ]|X|X |X X X X X X
RUBBER
. X[ XXX |X X X X X X X X
Lin- JPTFE
ings JotHER POLYMERS X XXX X |x X X X [x X X
sLass x| x| x| x|x|x |x x [x I|x Ix K K

KEY:
:| Available

Not available / not applicable
Not normally available
Limited availability

Not known

Om> X

TABLE 8
SELECTION OF CHECK AND DIVERTER VALVES

(AVAILABLE MATERIALS)
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3. VALVE TYPES, FUNCTION AND APPLICATIONS (GENERAL)

3.1

3.1.1

3.1.2

3.1.3

3.14

Valve Function

The configuration of the flow path throughvalve and the method
used to control flow determine a valve’s charastes and influence
the selection of a type of valve for a particulamdtion.

The method of flow control can be important vialve selection,
especially when considering valves for block fumes with dirty fluids.

Valves may be grouped according to the mebyoahich the closure
member (gate, ball, disc, plug or piston) movepen or close the
valve. The movement relative to the valve seat baygliding, closing
or flexing and the path of travel may be linearrotary. Valves are
often described as linear action (or multiple tfiscrew operated) and
rotary action (or more commonly quarter turn).

The different methods of flow regulation asefollows:-
() Sliding Method

The closure member slides across the valve seatdacpen or
close the valve.

Linear action valves using the sliding method aaeaftel gate
valves.

Rotary action valves that use this method are \azlles and
plug valves which have the additional feature ¢ftiog about a
central axis normal to the flow path through thivea

(b) Closing Method

The closure member moves away from or towards #ieev
seat to open or close the valve by moving eithaimasgthe seat
face or by projecting into the seat orifice.

Linear action valves using the closing method dobeyvalves.
Valves of the lift check type also use this methedy. ball
check, disc check and piston check valves.

Note that most safety and relief valves use thihode

Rotary action valves using the closing method auéebily
valves. Check valves of the swing check type fapand split
(double) disk) and tilting disc type also use thisthod.

RP 62-1 PAGE15
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3.15

3.2

3.2.1

3.2.2

(c) Flexing Method

The method of opening or closing the valve is lexiflg a
resilient membrane within the valve body.

Linear action valves using this method include diagm and
pinch valves. The closure member is external &ofithid flow
and may be mechanical or fluid operated. Checkegabf the
diaphragm type also use this method.

Rotary action valves using this method are sometiimend but
are relatively uncommon. Iris valves in which @xible
membrane of tubular shape is rotated into a cosicape for
closure are an example.

Combinations of these methods and linearfotaction are not
uncommon. The widely used wedge gate valve isxample of a
linear action valve which appears to employ thdirgli method but
actually uses the closing method to wedge the mawethe tapered
seats. The lifting taper plug is an example of loioed linear/rotary
action.

Valve Types for Isolation (Block) Duty

Block valves for starting and stopping flove @enerally selected to
provide:-

() Low resistance (pressure drop) to flow by meazina straight
through flow configuration which also facilitateise clearing.

(b) Shut off with the flow or pressure from eitldrection, i.e. bi-
directional sealing.

Block valves are the most widely used valypet Operation is
normally by manual intervention either directly addirectly, e.qg.
powered actuators.

Many types of valves are used and include:-

Gate valves - Wedge/Parallel Gate (most common)

Ball valves - Floating, Trunnion

Butterfly valves - ‘High Performance’/Rubber Lined

Plug valves - Taper/Parallel, Lubricated,
Non-Lubricated, Lined

Diaphragm valves - Weir/Full Flow, Pinch

Globe valves - Straight/Angle/Oblique/Needle/Rigto
Stop and Check (least common)

GUIDE TO VALVE SELECTION



3.3

3.3.1

* 3.3.2

3.3.3

3.3.4

3.3.5

Further information on these valve types may badan Appendices D & F.
Valve Types for Prevention of Flow Reversal (G¥ck)

Check valves are required to permit forwdod fand prevent reverse
flow. This is achieved through linear or rotarydalar) motion of a
closure member which, with forward flow is kept ag®y flowing fluid
pressure. When the flow is reduced towards zeraewersed the
closure member is closed against its seat by fodoesto its weight,
supplementary springs and back pressure.

Common types of lit check are ball, pistamd disk and body styles
may include globe type, angle pattern and in-li®wing check valve
types most commonly met with are standard pattidting disk and
spring loaded dual disk.

In addition, there are several special designsvidgrirom the basic
types e.g. the axial flow, ‘anti-slam’ valve ancethcrew-down stop
check.

A position indicator mechanism is not usua anay be incorporated
only on swing check valves and dual plate wafee tgfpeck valves.

Only swing type check valves are suitablepigging, and then only to
special design.

Many types of valves are used and include:-

Lift Check - normally small disk, piston and baibes

Swing Check - Normally 2 NPS and above, swing disk

Diaphragm Check - Utilises flexible diaphragm

Piston Type - Normally 2 NPS and below

Screw-Down Stop and Check - Globe and swing typiés pvovision
for manual closure

Wafer Check Valve - A narrow valve style for inftbn between
flanges

Spring Operated Non-Slam Check Valve - Axial floype for pulsating
flow

Foot Valves - Pump suction valves

Further information on these valve types may badan Appendices E & F.
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3.4

34.1

Valves for Special Applications

General

(@)

(b)

(c)

(d)

(e)

(f)

(9)

(h)

The use of high temperature packings (e.g.ocdgioaphites or
similar) or other special packing materials mayéguired. In
this case, the use of martensitic stainless stegl (3% Cr)
valve stems should be avoided. If this is not jpdessinhibited
packing should be used.

Soft seated valves (e.g. ball, plug and bilftealves) used in
hazardous areas where they could be subjectedetsHall be
of a fire tested design or approved by BP. Metated valves
may require a ‘fire safe’ gland (e.g. a carbon @lpacking) and
fire resistant joint gaskets.

For particularly hazardous service or high pues (class 1500
and above) additional volumetric and surface exaftian tests
may be specified for the pressure retaining boyndakNSI
B16.34 provides guidance on the areas which shded
considered and EEMUA Publication 167 specifies iqulgvels
for steel valve castings.

Electrical isolation of valve flanges may becessary when
mating with valves or flanges of dissimilar matkstiaSimilarly
electrical continuity and earthing may be requiredully lined
piping systems where static discharge may be a lggb
particularly where gasses are flowing at high vékex
(especially when liquid droplets and solid partcée present)
or with low conductivity liquids.

Services such as oxygen, cryogenic and otheciapprocess
applications may require valves to be thoroughlgreased,
cleaned and assembled in a ‘clean room'.

Valves required for searching duties (e.gdiogen) may be
subject to a helium leak test, or to a test usimg>aure of air

or nitrogen plus helium, to prove a high degree leztk

tightness. Details of the test shall be subjec@gmeement with
the valve manufacturer and approval by BP.

Materials for valves for sour and/or chloridensce shall
comply with NACE Std MR-01-75 and BP Group GS 136-1

Wellhead equipment should comply with BP Grdef 162-5
and 162-6.
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3.4.2

3.4.3

(1 Valves for services such as sulphur and &apibns where the
fluid may solidify may require steam jacketing,toace heating.
The details of such arrangements shall be sulgeapproval by
BP.

Bellows Sealed Valve

A valve specified for applications where escape floid to the
atmosphere is undesirable for health, safety on@oi reasons. A
bellows provides the primary sealing of the stemnduopening and
closing, a gland may be provided for secondaryrgeal some designs.
The bellows is housed in an extended bonnet (sgeHF) which may
be welded or bolted to the valve body.

Bellows are normally used in linear action valvéshe gate and globe
design size 6 in. and smaller, but are also usespetial ball valve
designs.

Cryogenic Service

Valves for cryogenic applications (below °&) should comply with
BS 6364 and, unless otherwise approved by BP, beidad with
extended glands.

Valves normally employed are gate, globe, ball ottdyfly types
manufactured in stainless steel, monel, bronzeipraznickel.

The extended bonnet allows a reasonable tempergtacdkent up to
the gland and point of operation. The extendenh gteludes a column
within which a liquefied gas may reach a vaporidgperature. The
column should provide means of venting any excessspre build up,
should this be necessary.

Leakage rates normally acceptable in conventioppliGation are not
acceptable for cryogenic service where leakagedctrakze affecting
the plant balance. Stem leakage may result in seernre and packing
failure.

Seats and seals are normally manufactured in KBRIIRE and similar
materials and need careful selection for tempeeatbelow -65°C.

Ball valves with soft seats or other valves hawanglosed body cavity
may require facilities for relieving overpressuraused by thermal
expansion of fluids.

Valves should normally be installed with stems icattor at 45 degrees
to the vertical to maintain a low conductivity vapdock in the bonnet.
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3.4.4

3.4.5

High energy shocks may occur in liquid oxygen systalislodging
debris from valve seats. Material should be chdseeliminate fire
risk. Stainless steel materials usually acceptalblexygen service may
not be suitable. Bronze or monel body and trim emals are
recommended to prevent a spark occurring duringh hemergy
mechanical impact.

All valves for cryogenic service should be cleaneda high standard
and free of moisture and grease.

Cryogenic liquids are generally non-lubricating ath@refore galling
may occur between relatively soft metal mating garBronze stem
bushing, KEL-F, PTFE or hard seats, special costigd solid film
lubricants are recommended to prevent this.

Guidance on valves which are subject to sub-zenb nbt cryogenic,
conditions is provided in EEMUA Publication 192.

Vacuum Service

For vacuum service soft seated valves may be sagaihcluding high
performance butterfly valves. For extremely highcowum metal to
metal closing mechanisms may be required.

Valve stems shall be truly round and parallel aadeha smooth finish
of 0.4 micrometers or better. Similar attentioed®to be given to the
stuffing box bore.

Valve packing shall be suitable for 25 mm Hg absopressure.

Bellows stem seals may be specified provided thelecyife is
compatible with the application. Secondary packisigould be
specified in such cases.

Deluge Valves

These valves are used on firewater deluge serieeprietary deluge
valves are preferred to process control valvestiisrservice because:-

€)) They operate virtually instantaneously. A mesccontrol valve
can require several seconds to operate.

(b) They fail safe despite damage to the pneundgiection or
actuation system. This may not be true in the cég®ocess
control valves.
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3.4.6

(c) Process control valves are liable to seize wtieey stand
inactive for extended periods of time as in delsgavice.
Proprietary deluge valves are designed to avoggioblem.

(d) For any given line size, the deluge valve sagxe and weight
when compared with actuated process valves.

Excess Flow Valves

Excess flow valves are designed to close autontigtivhen the flow
through them exceeds the specified rate. Theybmrapstalled where
fluid leakage through a defect in the line wouldsmserious damage.

They incorporate a spring-loaded valve disk whidhomly close when
the forward flow of fluid through the valve genersitsufficient force,
or differential pressure, to overcome the powethefspring holding it
open. Each valve has a closing rate in GPM or CFH.

Each excess flow valve is designed for a speddiw fate. The effect
of piping, fittings and valves downstream of thdveamust be taken
into account when evaluating flow. The valve sHolé installed as
near as possible to the protected cylinder or tank.

Valves should be selected with a closing flow ratet least 10% to
15% greater than the anticipated normal flow. ¥ahaving a rated
closing flow near the normal flow may chatter ougsiclosed when
surges in the line occur during normal operationdoe to the rapid
opening of a control or quarter turn valve.

The closure speed of larger sized valves may haceztlby the addition
of a dashpot which utilises the working fluid. 3hs recommended
only on large liquid lines, to avoid shock assamatwith sudden
closure.

A downstream break in piping or hoses may not pi®wufficient flow
to close the valve. Therefore, as an alternasupply lines may be
fitted with a remote operated shut-off valve, opé&rdrom a number of
points located at some distance from the line, dheh access to at
least one point is possible irrespective of winection and prevailing
conditions.
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3.4.7

* 3.4.8

Float Operated Valves

Float operated valves are used for liquid level tadnin non-
pressurised containers. Valves may be to BS 12t R, 2, 3 or to
manufacturer’s standards.

Valves to BS 1212 are small bore, sizes 3/8 in. 2 tm. NB, with

threaded male end, specified with an orifice sitedaccommodate
various conditions of the pressure and flow. Tabds the correct
orifice size to be determined, the computed flovotigh each orifice at
given heads is tabulated in Part 1. Availablécersizes are:-

€)) Part 1: 1/8 in. - 1 % in.
(b) Parts 2 & 3: 1/8 in. - 3/8 in.

Valves to BS 1212 Parts 2 and 3 have the outletiposd above the
body, rather than below as in Part 1, enabling @tachment of a
discharge assembly to prevent back siphonage dititde

Valves to manufacturer’s standards range from niedl $hreaded valve
in the sizes covered by BS 1212, to flanged valyggo 18 in. NB,
pressure balanced to equalise the hydraulic foaresthe moving
element and giving greater sensitivity to changeswater level
throughout the inlet pressure range.

Valves to manufacturer’s standard may be eithdinenhor angle type.
Designs are available for high pressure applicatibaving a streamline
flow pattern which provides smooth handling of higklocities,
minimising vibration, erosion and noise.

Surface turbulence, for instance in a break taak, @use oscillatory
action of the valve. This may be prevented byailisg a separate float
tank, or baffle plate.

This type of valve should always be backed up byesindependent
means of overfiling, because of the valves loviabdity even on low
hazard duties.

Flush Bottom Outlet Valves

A flush bottom valve is a ‘Y’ pattern valve whiclbmrols the flow of
liquid or slurry from the bottom of a vessel toawve discharge angled
at 45 degrees to the vertical and is generally t@nufacturer’'s
standards.
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3.4.9

3.4.10

The valve may have a disk and seat, or be of ssatlesign with a
piston, plunger or mushroom type disk. It may blected for either
flush bottom or penetrating operation.

A flush bottom valve allows removal of precipitashich may have
bridged the vessel outlet and, when fitted to detisend, allows
complete draining of the vessel.

When heavy sediment may be deposited in the veaseiston or
plunger type valve should be selected. On closiigg piston
penetrates the deposit, allowing the vessel tondmdien the valve is
next opened.

Since the seat in a disk type valve is part ofvtssel outlet nozzle, the
valve must be provided before the vessel is fat@ttaDisk type valves
may not seat properly when used with liquids caomgi solids in
suspension.

The valve requires a considerable vertical distamoger the vessel
bottom for installation and operation. Operatioaynibbe manual or
remotely controlled.

A variation of the piston design is used for sangpli
Iris Valve

A valve in which the closure member moves towatds alve bore,
mainly used for controlling powder media. There several designs:-

0) A flexible cylinder is rotated at one end, alos being effected
by closing of the neck midway along the cylinder.

(i) The closure member is in the form of flat detdinged and
rotated to close (like a camera diaphragm).

(i)  The petals are curved like a cone and hingedlose together;
this design is used for quick shut off on hydrasjistems where
leakage is allowable.

Rotary Valve

A valve consisting of a spindle or hub to which ese¥ blades are
attached, the whole being housed in a fabricatezhsirbody. Rotation
of the spindle causes a measured quantity of ptaghaever or pellet)
to be transferred from storage vessels to convdyieg. Valves are
usually motorised and are not intended to be liquichas tight. A
specialised design of ball valve is also usedHea duty.
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3.4.11

Emergency Shutdown Applications

Valves intended for ESD service must achieve tlghdst degree of
reliability and integrity and are usually affectby legislation. In the
case of offshore applications the Certifying Authorshould be
involved at all stages of the procurement procesd specialist
assistance should be sought. Subsea isolatiores/g|8SIV) are
covered by a separate Recommended Practice wh&lpgementary
to this document.

4. SERVICE CHARACTERISTICS

4.1

41.1

4.1.2

4.2

421

4.2.2

4.2.3

Fluid Characteristics, General

The characteristics and condition of fluitsl &lurries require careful
identification since these are often the most Bagmt factors in

selecting the correct type of valve. Clean fllgéserally permit a wide
choice of valve types, for dirty fluids the choiseoften restricted and
may require specific types of valves. A fluids r@weristics may fit

one or more of categories of service.

The hazardous nature of the service, itsnflabiity, toxicity and
searching nature requires consideration to be giwethe engineering
requirements, e.g. leakage to atmosphere and alest seats.

Clean Service

Clean service is a term used to identifyduiree from solids or free
from contaminants to meet product quality requinetsie Some fluids
may require a special high degree of cleanlinesk as oxygen service
where thorough degreasing is necessary, assemalglean room and
special attention given to packing.

A number of fluids are normally defined asean’, these include
instrument air, nitrogen, potable water, potabled atreated

(demineralised) water, steam, lube oil, dieselaoitl many chemicals
including dosing chemicals used for injection irfkmds systems for
which there are no special clean requirementsveégdbr fluids such as
oxygen, hydrogen peroxide and sometimes treate@rwat lube oll

require special attention to cleanliness of theealValves for potable
water must meet water board regulations.

Fluids that are subject to processing may ks defined as clean
subject to the consideration of conditions at estagge of processing.
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4.2.4

4.2.5

4.3

43.1

4.4

44.1

4.4.2

4.5

45.1

Clean services are generally less damagingilte@s resulting in long
term performance and reliability. Selection fromaage of valve types
may be possible for some applications allowing grned&eedom of
choice.

If the fluid service is basically clean, atten should be given to
protecting valves selected for clean service. muonstruction this
may require the removal of valves until the pipgygtem is clean, i.e.
after flushing, pigging and drying.

Dirty Service

Dirty service is a general term used to ifiefitids with suspended
solids that may seriously impair the performancevafes unless the
correct type design is selected. This type ofisers often of major
significance since many valves are very sensitivehie presence of
solids. Dirty service may be further classifiechsasive or sandy.

Abrasive Service

Abrasive service is a term used to identifg presence of abrasive
particulate found in piping systems and includesghesence pipe rust,
scale, welding slag, sand and grit which are damgah many valves.
These materials can damage seating surfaces amy vedrking
clearances in valves often resulting in excessmeef required to
operate valves, sticking, jamming and leakage tjinahe valve. Such
damage may be caused by particulate for quite lomcentrations and
of small size, typically 10 microns.

Abrasive conditions are commonly found during cougion,
continuing into production. Valves can be irrelddys damaged
requiring early overhaul, unless adequate stepstaken to prevent
damage.

Where abrasive conditions continue for indeigate period during
production, a valve suitable for dirty services tobe selected.
Typical conditions include naturally occurring peutate in the process
fluid e.g. sand from production wells, corrosiorogucts from pipe

surfaces which could be caused by the change inghee of the fluid

or the injection of dosing chemical during servioethe release of pipe
scale following drying out of piping system as asgystems.

Sandy Service

Sandy service is a term identifying severeasibe and erosive
conditions and is used in oilfield production tentify the production
of formation sand with reservoir crude oil or gas.
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45.2

4.6

46.1

4.7

4.7.1

4.8

48.1

4.9

* 49.1

Valves for this service are often requiredhtve their performance
qualified by means of the sand slurry test spetifieAP| 14D.

Fouling Service

Fouling or scaling services are general tarsasl to identify liquids or

elements of liquids that form a deposit on surfacgsch deposits may
vary widely in nature, with varying hardness, stytbnof adhesion and
rates of build up. Valves for these services nequaareful selection

particularly where thick, hard, strongly adhesiaatings occur. The

temperature of the fluid may be a vital factor andome cases valves
may need tracing or be steam jacketed or of pudgs@n.

Slurry Services

Slurry service is a general term used tonddiquids with substantial
solids in suspension. often the product is théd sahd the fluid is
primarily the means of transportation, e.g. coalr&s and catalyst
services. Slurries vary widely in nature and con@ion of solids.
hard abrasive solids of high concentration can €aevere abrasion,
erosion and clogging of components. Soft, nonseasolids can
cause clogging of components. Differential expamsat elevated
temperatures also requires careful consideratiomalme designs for
slurry services. In certain chemical processegmpaiization may block
the cavities preventing valve operation.

Solids

There are many other conditions where salidyg be present in the
form of hard granules, crystals, soft fiores or pevs. The

transporting media may be liquid or gas. Air aidised bed systems
may be used for some particulates. Specialisagvare available for
many of these services but development work mayesiores be

necessary.

Hazardous Service

Where the term ‘hazardous service’ is usethis document, this will
be defined by BP for each specific case but wilags include the
following:-

€)) Liquids above their auto-ignition temperatufdT(), or 210° if
the AIT is not known.
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4.10

4.10.1

4.11

4.11.1

4.11.2

4.12

4.12.1

(b) Flammable liquids flashing on leakage to formswbstantial
vapour cloud. This shall include LPG, LNG and NGL
condensate and others where specified by BP.

(c) Fluids liable to cause a hazard by blockage ttuénydrate
formation or solids deposition.

(d) Toxic substances, but only as specified by BR.(chlorine,
hydrofluoric acid, hydrogen sulphide, CO, phenal)et

(e Hydrogen service - defined as service in cdntait hydrogen
or gaseous mixtures containing hydrogen in whiah phrtial
pressure of hydrogen is 5 bar (abs), (72.5 psia)are.

()] Flammable fluids at class 900 flange rating abdve.

(9) Highly corrosive fluids such as acids and daualalis to be
defined by BP.

(h) Scalding fluids e.g. hot boiler feed water,asteabove Class
300.

Flammable Service

Fluids with an auto-ignition temperature TAlabove 210°C, fluids
which will flash off an inflammable vapour cloud.

Searching Service

Searching service is a term used to iderilifigls with enhanced
leakage capacity that require special attentiorvalve design and
manufacture to prevent leakage through pressuretaioomg
components (body-bonnet joints etc.) and throughtssend seals.
Particular attention is usually given to surfacesh of sealing surfaces,
see reference to flange finish in BP Group GS 142-2

Gasses of low molecular weight such as lggiroand helium and
liquids of low viscosity such as Dowtherm are ofvery searching
nature.

Solidifying Service

Solidifying service is a general term useddentify fluids that will

change from liquid to solid unless maintained &t ¢brrect conditions
of temperature, pressure and flow. It is a termegaly associated
with fluids such as liquid sulphur and phthalic yahiide where valves
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of steam jacketed design may be required or hesshofl where valves
often require tracing to maintain temperature goerability.

413 Corrosive Service

4.13.1 Corrosive service is a term generally useddéntify clean or dirty
fluids containing corrosive constituents that, depeg on
concentration, pressure and temperature may caas®son of
metallic components.

Corrosive fluids include sulphuric acid, aceticdadnydrofluoric acid
(HFA), wet acid gas (wet GI) wet sour gas (wet #$) and chlorides.
Many chemicals are highly corrosive including carications of some
corrosion inhibitors.

4.13.2 Both dirty and clean services may contamosive fluids, e.g. a dosing
chemical service with corrosion inhibitor could f@minally defined as
clean.

The choice of suitable corrosion resistant matefiat valve pressure
containing components (body bonnet) and trim isessary to avoid
corrosion that can impair the integrity or perfonoa of the valve.

Types of corrosion that need to be considered wasbecting valve
materials and designs include:-

() Acid corrosion resulting in general wastageicgpwith wet
COp.

(b) Crevice corrosion.

(c) Galvanic corrosion between dissimilar materials

(d) Pitting corrosion.

(e Stress corrosion cracking of components typigdd wet H2S
and chlorides depending on concentration, pressamd
temperature.

)] Sour service - materials for sour{$) service and chlorides are
required to conform with the requirements of BP @rdsS

136-1 which includes the requirements of NACE SsaddMR-
01-75.
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4.14

4.14.1

4.14.2

4.15

4.15.1

4.15.2

Viscous Service

Viscous service is a term that generallntiles a wide range of dirty
or clean fluids with pronounced thickness and agtbgsroperties that,
for the range of operating conditions (pressumaperature and flow)
may require high operating torques and cause agislugesponse
affecting seating. Fluids include high viscositig ¢lube and heavy fuel
oil) and non-newtonian fluids e.g. waxy crude, geld pastes.

The choice of valves for viscous service eany depending on fluid
properties. Special attention should be givenheck valves where
sluggish response may cause operating difficudires even hazardous
conditions.

Vacuum Service

Vacuum service is a term used to ident#yesys where the pressure is
permanently or intermittently below atmospheric. alwé selection
needs to pay particular attention to sealing cédipabf glands etc.

In the case of systems which have the pateatcreate an unwanted
vacuum (e.g. condensing, tanks etc.) it is oftenessary to fit a

vacuum breaker valve which functions in such a wsyto admit air

automatically whenever a vacuum occurs.
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5.
5.1

* 5.1.1

* 5.1.2
5.2
5.2.1

VALVE OPERATION & ISOLATION

Fire Resistance

BP may specify certain areas of an indialtlaas presenting a special
fire risk. This will influence such factors as thee testing of soft
seated valves and the fire protection of all typeadves.

In these areas, BP may specify certain valves torberitical duties;
such valves are anticipated to be few in numberconventional
onshore installations, but will probably be muchrenmumerous on
compact plants such as certain modular or offsmstallations.

Valves in special fire risk areas, shall identified as being on (a)
critical or (b) non-critical duty.

(®) Valves on critical duty that require to remaiperable during
any fire shall be capable of remote operation fautside the
fire risk area. The complete valve assembly inolydnotor,
actuator and cabling shall be fire protected by ethod
approved by BP (see BP Group RP 24-2).

Valves on critical duty that require to remain eldsduring any fire
shall have either:-

(1 Metal to metal, or non-decomposing primary seat
or

(i) If fitted with soft primary seats, shall bediprotected or
fire tested. Fire testing shall be to BS 5146 &1 &td
607.

(b) For valves on non-critical duties, fire testinagd associated
documentation will not be a standard BP requirement

Operability

Manual valves shall be closed by turning adhdeel, wrench or
geared handwheel in a clockwise direction. Wreophrated valves
shall be provided with limit stops to prevent ovavel.

Handwheels and wrenches shall be constructed ef, stelleable or
nodular iron. Pressed or stamped handwheels aedchves shall not
be used.
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Butterfly valves with wrench operators shall beigiesd to hold the
disk in at least five equally spaced intermediatsitpns between
closed and fully open.

Handwheel keys should only be used in emergencieswioere
handwheels are known to be inadequately sized.

If handwheel keys are employed, they should be weéd caution.
Increased operating torque is usually indicativeaoproblem which
needs to be addressed.

5.2.2 The effort required to operate a valve wépend upon its design,
operating conditions and size. When the effort dperate the
handwheel exceeds 350 N geared operators shalblEled.

All gear operators shall be totally enclosed andable for the site
conditions (e.g. onshore, offshore and subsea)y lAbricants used
shall be suitable for use at the site ambient teatpees.

350 Newtons is a figure accepted in many Britislan8ards of
operation of manual valves.

Manually operated valves are normally expecteddgimvided with
gear operators for the following sizes and abouéhjest to the
manufacturers recommendations.

Class 150 300 600 900 1500 2500
Valve Wedge Gate 14 NH 10 NB 8 NB 6 NB 4 NB 2 NB
Type Globe8 8 6 4 3 2
Ball 8 8 6 6 6 2
Butterfly 8 8 - - - -
Plug 6 6 6 4 4 2

5.2.3 Parallel slide valves for steam services ravamally provided with

integral by-pass connection in size 8 NPS and abtoveequalise
pressure on the disc before opening. The requirefoe a by-pass is
subject to the operating pressure and the manuéstu
recommendations. The by-pass pipe shall meetaime specification
as the associated piping specification.

524 Chainwheel operators shall not be used umpgsoved by BP and
shall not be used for valves in screwed lines,oorany valve smaller
than 2 in. NB. Extended spindle operator may biswsed but should
be avoided if possible.
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* 5.2.5

5.2.6

5.2.7

5.3

5.3.1

53.1.1

5.3.2

5.3.2.1

5.3.2.2

5.3.2.3

5.3.2.4

5.3.2.5

Details of ancillary mechanical devicesg.elocks, linkages, chain
wheels and extended spindles shall be subjectpgmsaal by BP.

Approval is required for quality of design, standisation on plant and assessment
of location (e.g. access/obstruction etc.).

Pneumatic or electric valve actuators shammy with the
requirements of BP Group RP 30-1 Section 9.

The position of the valve closure member @iretction of closure shall
be clearly indicated.

Isolation

Positive Isolation

Recommendations for isolation of pipingteays are specified in BP
Group RP 42-1 and where leakage cannot be tolefatesafety or

contamination reasons isolation is made by remoivapools, blanking

or the use of line blinds.

General Isolation

Soft seated block valves, such as ballegahine plug valves, soft
seated gate and butterfly valves can provide a dmbd shut off for
most clean services.

Metal seated valves may also give tight sffiwhen new and on test)
but their efficiency may vary with pressure, tengtere and after use
for a period of time, their leak tightness cannietags be guaranteed.
For high pressures/temperatures and dirty abrasimgce they may be
the only option and are the preferred type.

Metal to metal plug valves have good igmiatcharacteristics but
require regular lubrication and maintenance.

For steam services parallel slide valved bk fitted to the main steam
distribution system, at battery limits or as setigplating valves within
any process unit where any section may be takenobgervice for
maintenance while the unit remains in operationed@é gate valves
may be used as an alternative for general isolahidy or where good,
low pressure leak tightness is required.

There are many variations on the solid wegige valve using split and
self aligning wedges for which various claims fmproved sealing and
wedge alignment are made. Solid wedges are ngrispdicified for
general service.
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5.3.2.6

5.3.2.7

5.3.3

5.3.4

5.34.1

5.3.4.2

5.3.4.3

Butterfly valves vary greatly in design wdrying degrees of leak
tightness, good results can be obtained from ‘lpigiformance’ type
using offset discs.

Double block valves are recommended fovices such as hydrogen
service where leakage of a highly flammable seagchinedia is
undesirable.

Block and Bleed

This term describes the provision of a tapping pa@ither integral with
the valve or located in the downstream pipeworkiclwipermits any
leakage past a block valve to be bled off.

Double Block and Bleed

This term is used to describe the provisbriwo isolation points
(either two separate block valves or a single bleake having two
seats, each of which makes a seal) with a tapnyg [pcated between
them. The arrangement is used in two differentaxay

(®) Where the two valves or valve seats seal agaissgle source
of flow or pressure. Any leakage from the firstveaor valve
seat is bled off through the tapping point, thusueing the
integrity of the second seal.

(b) Where the two valves or valve seats seal apaws separate
sources of flow or pressure which are applied fropposite
directions. Any leakage from either source istbfough the
tapping point, so preventing contamination or ngxui the two
sources.

When a single valve is used for this dughould ideally be of a type
where the seat load is applied mechanically soithatindependent of
variations in line pressure. Suitable valve typedude the parallel

double disk gate valve with expanding wedge, thgaeging plug valve

and high integrity versions of the wedge gate vééug. soft seated).
Such valves (when provided with appropriate tappirage suitable for
either of the two applications described aboveoaltfn arrangements
for pressure relief of the valve cavity must be enadhere liquids

subject to temperature increase are likely to &epted.

Both trunnion mounted ball valves and tgfooonduit slab gate valves
can be used in single valve arrangements wherengezdainst both
upstream and downstream pressure is requirecholtls be noted that
these designs rely on the line pressure to maleffective seal and the
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5.3.4.4

5.3.4.5

5.3.4.6

5.3.5

5.3.5.1

use of springs etc. to provide supplementary mactkloading at low
pressure is not always effective.

Through conduit slab gate valves can adsaoded where a double seal
against upstream pressure is required and havadventage that the
pressure load applied to the upstream seat isntied, through the
floating gate, to the downstream seat. Trunniommbhed ball valves
with double piston effect seats are suitable foruld® block
applications but must not be used for single valeeble block and
bleed duty.

Butterfly, globe and conventional plug eslvare not suitable for
double block or double block and bleed duty whergngle valve is
required.

Certain applications (e.g. hydrogen sejviequire that two separate
valves are provided in double block or double blomkd bleed
arrangements.

Cavity Relief

Some ball valves or special plug valves hae a body cavity sealed
in both the open and closed positions. When opervalve may have
a sealed cavity between the ball or plug and thiy.b@\ny fluid of high
thermal expansion may cause the pressure in they ¢avrise to an
unacceptable level and must be relieved.

Relief can be achieved by a drilled hole in thd balplug from the
cavity to the upstream side or in some cases lahdié through a seat
ring. Ball valves with floating seats should b# ssieving.
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APPENDIX A
DEFINITIONS AND ABBREVIATIONS

Definitions

Standardised definitions may be found in the BPUBrBPSEs Introductory volume.

contractor: a contractor undertaking to purchaseipetent covered by this
practice.
supplier: the manufacturer, or authorised agent tledé manufacturer, of

equipment covered by this practice.

Abbreviations

ABS Acrylonitrile Butadiene Styrene

ANSI American National Standards Institute

API American Petroleum Institute

ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
BHRA British Hydromechanics Research Association
BS British Standard

BSI British Standards Institute

CAF Compressed Asbestos Fibre

CFH Cubic Feet Per Hour

DN Nominal Diameter

EEMUA Engineering Equipment and Materials Userso&g&gion
EPDM Ethylene Propylene (Diene Modified)

FPM Viton (Vinylidene Fluoride and Hexafluoroproegk)
GPDM Ethylene Propylene

GPM Gallons Per Minute

HRC Hardness, Rockwell, Scale C

IP Institute of Petroleum

ISA Instrument Society of America

ISO International Standards Organisation

LNG Liquefied Natural Gas

LME Liquid Metal Embrittlement

LPG Liquefied Petroleum Gas

MSS Manufacturers Standardisation Society of thiedgand Fittings Industry
NACE National Association of Corrosion Engineers
NB Nominal Bore

NGL Natural Gas Liquids

NPS Nominal Pipe Size

OCMA Oil Companies Materials Association

PP Poly Proplene

PTFE Polytetrafluorethylene

PVvC Poly Vinyl Chloride
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PVDF Polyvinylidene Fluoride
UPVC Unplasticised Poly Vinyl Chloride
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APPENDIX B
LIST OF REFERENCED DOCUMENTS

A reference invokes the latest published issuex@rament unless stated otherwise.

Referenced standards may be replaced by equivatantards that are internationally or
otherwise recognised provided that it can be shtavthe satisfaction of the purchaser’s
professional engineer that they meet or exceedetipgrements of the referenced standards.

International Documents

ISO 5208 Industrial Valves - Pressure Testing falvé’s

American Documents

ASME Boiler & Pressure Power Boilers
Vessel Code Section |

ASME/ANSI B16.1 Cast Iron Pipe Flanges and Flang#tings, Classes 25, 125,
250 and 800.

ASME/ANSI B16.5 Pipe Flanges and Flanged Fittings.

ASME/ANSI B16.34 Valves - Flanged and Butt-WeldBgd.

API 6A Specification for Wellhead and Xmas Tree lpquent.

API 6D Pipeline Valves, End Closures, Connectors Swivels.

API 14D Specification for Pipeline Valves (Steelt&aPlug, Ball and
Check Valves).

API 594 Wafer-Type Check Valves.

API 597 Steel Venturi Gate Valves, Flanged and -Buéiding Ends.

API 599 Steel Plug valves, Flanged and Butt-Weldings.

API 600 Steel Gate Valves, Flanged and Butt-Wel#ings.

API 602 Compact Steel Gate Valves.

APl 603 Class 150, Cast Corrosion Resistant, Fidukgel Gate Valves.

API 606 Compact Carbon Steel Gate Valves (Exteristy).

API 607 Fire Test for Soft Seated ball Valves.
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API 609

APl 941

NACE Std MR-01-75
(1990 Revision)
MSS SP 67

MSS SP 81

Butterfly Valves, Lug Type and Wafer Type.

Steels for Hydrogen Service at Elevated gematures and
Pressures in Petroleum Refineries and PetrocheRimats.

Material Requirements - Sulphffigess Cracking Resultant
Metallic Material for Oil Field Egument.

Butterfly Valves.

Stainless Steel, Bonnetless, Flangedkern\\fafife Gate Valves.

United Kingdom Documents

BS 759 Pt. 1

BS 1212

BS 1414

BS 1868

BS 1873

BS 5150

BS 5146

BS 5152

BS 5153

BS 5155

BS 5156

BS 5157

BS 5158

Specification for Valve Mountings &idings.
Specification for Float Operated Valves.

Steel Wedge Gate Valves (Flanged and Betthi¢g Ends) for

the Petroleum, Petrochemical and Allied Industries.

Steel Check Valves (Flanged and Butt-Wgldinds) for the
Petroleum, Petrochemical and Allied Industries.

Steel Globe and Globe Stop and Check VdkMesged and
Butt-Welding Ends) for the Petroleum, Petrochemiead

Allied Industries.

Cast Iron Wedge and Double Disk Gate VafeesGeneral
Purposes.

Inspection and Testing of Valves.

Cast Iron Globe & Globe & Check Valves fGeneral
Purposes.

Cast Iron Check Valves for General Purposes
Specification for Butterfly Valves.

Screw Down Diaphragm Valves for GenerapBses.
Steel Gate (Parallel Slide) Valves for Galrfeurposes.

Cast Iron and Carbon Steel Plug ValveStameral Purposes.
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BS 5163 Double Flanged Cast Iron Wedge Gate Védtwed/ater Works

Purposes.

BS 5351 Steel Ball Valves for the Petroleum, Pétenacal and Allied
Industries.

BS 5352 Specification for Steel, Wedge Gate, Glahe Check Valves
50 mm and smaller for the Petroleum, PetrocheraxdlAllied
Industries.

BS 5353 Specification for Plug Valves.

BS 6364 Specification for Valves for Cryogenic Sesv

BS 6755 Pt. 1 Specification for Production PresJi@gting Requirements.

BS 6755 Pt. 2 Specification for Fire Type-TestinggRirements.

EEMUA Publ. No. 167 Specification for Quality Leselfor Carbon Steel Valve
Castings.

EEMUA Publ No. 192 Guide for the Procurement of véal for Low Temperature

(Non-Cryogenic) Service.
BP Group Documents

The BP Group RPs and GSs replace the former BP LCaal Standards, for which the old
document numbers are given in brackets.

BP Group RP 42-1 Piping Systems.

BP Group RP 24-2 Passive Fire Protection of Surest and
Equipment.

BP Group GS 162-5 Wellhead and Xmas Tree Gateegalv

BP Group GS 162-6

BP Group GS 136-1 Materials for Sour Service toQ¥AStandard
MR-01-75 (1990 Revision)

BP Group GS 142-7 Gaskets and Jointing.

BP Group GS 142-9 Bolting for Flanged Joints.

BP Group GS 142-2 Pipe Flanges and Fittings.

BP Group RP 30-1 Instrumentation and Control, @resiand
Practice.
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C1. General

Cl1

C2. Valve Types

APPENDIX C

WELLHEAD GATE VALVES

This appendix provides a quick guide to assisthe selection of
wellhead gate valves and considers features obwsrtypes. It is
intended to help identify equipment during tendesessments and for
equipment replacement, it is not intended to giied f specific
information which will be specified in a technicgecification. For BP
general requirements refer to BP Group GS 162-5182€6.

There are three principle types of gate valve whialy be considered
for use as wellhead gate valves:-

Floating seat - The seats are spring loaded frentbtidly such that both
upstream and downstream seats are always in comitacthe gate. In
this design both the seat to gate and seat to bedlg are dynamic
seals.

Fixed seat/Floating gate - The seats are fixediveléo the valve body,
the body to seat seal being provided by a statt s€avity pressure,
forces the gate to float and seal against the divears seat. A
floating connection is required between gate amanst It is also
possible to have the best of both designs and Usediseat for the
downstream seat and a floating seat for the upstseat.

Split gate - In this design the gate is effectivglying loaded so as to
contact both seats, the seats will generally beheffixed variety.
There are two basic types of split gate design:-

(a) Spring loaded gate maintaining seat to gatéacbn

(b) Spring retained wedge design - where the gatonstructed
from two wedge halves. The wedges are forcedd®up each
other in the closed and open position thus fortirg gate to
form an interference fit with the seats and hensead.

Cs3. Valve Selection

The selection of an appropriate type valve for di@aar service must
take account of the following aspects.
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*

C3.1

C3.2

C3.3

C3.3.1

C3.3.2

Actuation Method

Valves which maintain seat to gate contact shatlésgned to prevent
cavity locking effects, i.e. an increase in cavjyessure which
generated sufficient opposing force to prevent &ao. In general,
this should be achieved by the use of a balanece ateangements, i.e.
an equal diameter stem on both sides of the gétethis design a
pressure assist force valve closure can be gedetatesupplying

upstream pressure behind the balance stem.

The spring retained wedge design will require tkeegation of very

high actuation forces to operate the valve, thizegaly means the use
of a manual actuator or a double acting actuatthér than a spring
return fail safe closed device). For the lattexson this type of valve
should not generally be used where closure is reduvhen control

system pressure is lost.

Unbalanced cavity valve designs (i.e. single sténm@ stems with
different diameters) can produce a pressure afgisé to assist in
valve closure, reducing the size of actuator retspning required.
unbalanced cavity valve designs should vent angrgiati change of
pressure due to cavity volume changes to the psdo@®.

Sandy Service

Valves which maintain seat to gate contact areepabfe for sandy
service, fully fixed seat designs can also be cened if the gate float
tolerance is minimised.

Sandy service valves should feature sufficient idedwals and scrapers
to prevent sand ingress into the gate, seat ands#aling faces.

Valve Requirements
General
The valve should be of minimum complexity.

The valve should either have a proven track reamrdhave been
previously rigorously tested.

The chosen supplier should operate a prared BP approved QA
system.
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C3.3.3 Valve Stem Seals
Stem seals shall in general consist of:-
€) A scraper to remove debris from the stem.

(b) A primary seal which should be metallic. Tleeaper and metal
primary seal may be incorporated as one device.

(c) A backup seal which should be constructed frammaterial
highly resistant to chemical attack and explosigeainpression
damage. Typically the backup seal should be coctsd from
glass reinforced PTFE and incorporate a springgesear for
low pressure sealing.

Many valve designs incorporate a stem arrangembatena profile on
the stem can contact against a mating face in ¢mmdi in order to
form a high pressure seal. This arrangement isfloel in two ways:-

It forms a further seal, possibly allowing changeoiuthe stem primary
and backup seal whilst still under pressure.
It prevents ejection of a disconnected stem oututph the bonnet.

The use of elastomeric materials for stem sealséesirable due to
their relative poor resistance to explosive dec@sgion and chemical
attack from chemicals such as methanol and scaleitor. The stem
seal material shall be carefully selected in ordeavoid attack from
any specified or likely process fluid.

The process fluid temperature and pressure wik feamajor effect on
stem seal selection. PTFE glass reinforced steals sge generally
suitable up to temperatures of 120°C combined wissures up to
15000 psi, a metal seal could be suitable sealmve this limit. An
extended bonnet design may be adopted in ordecatd the stem seal
in a lower temperature area more remote from tgé kemperature
fluid.

Fire tested valves will require to have stem sedish are of a suitable
high temperature material (i.e. metal) or the sedll need to be
shielded from the high temperature effects.

The stem itself should be hard coated to avoidsaoying from debris
and galling damage with the scraper or metal sesah s
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C3.34

C3.35

Seat to Body Sealing
Floating or fixed seat designs are generally acis#pt

Gate to seat sealing both high and low pressureldtze effected by
metal to metal contact only. The gate to seatamirressure shall be
in the region of 3 times that of the process flusealing systems with
insert seals in the seat sealing face are not tasbd, such seals have
only limited life and can often function as delraps impairing valve
sealing and causing erosion.

The gate and seat surface finish and flatness sbalply with the
following if low pressure sealing down to 80 srequired:-

€)) Be flat to better than 3 light bands using lautrelaser source.
(b) Have a surface finish of better than 8 CLA.

In the case of process fluid containing debris adgaservice type
design of valve should be utilised. The designl giravent damage
from any particles being trapped between the dawast seat to gate
sealing surface. This prevention can either beeaet by:-

(®) Adopting spring loaded seats which always raantontact
with the gate.

(b) Minimising the gate float in the case of a fing gate design
and using hard gate/seat materials.

(c) Adopting a split spring loaded gate design.

Note: Chamfers on the seat OD shall be avoidedeyTdan act as
debris traps and cause scoring damage of the gdtseats.

Seat to Body Sealing

The seat to body sealing should avoid the use yfktastomeric seal.
A metal to metal seal is preferred in this location high and low
pressure sealing.

In the case of a floating seat design the seal shatil be capable of
accepting repeated compression and expansion duéhdo seat
movement. The sealing faces shall also be pratebtedebris or
scraper seals to prevent build up of debris whaohictimpair the float
or sealing integrity.

RP 62-1 PAGE43
GUIDE TO VALVE SELECTION



C3.4

Materials

Material requirements will be covered in a techhnispecification
(particularly in reference to the fluid class) andBP Group GS 162-5

and 162-6.

In general, the following material guidelines arepded in reference
to the API fluid classes (latest Edition API 6A).

Fluid Body/Bonnets Valve Gate Seats Gasket
AA |Alloy Steel + Inlayed Alloy Steel + Tungsten |Solid Carbide [316 SS
Pockets/Seal Preps Carbide Overlay or Stellite
BB |Alloy Steel + Inlayed Alloy Steel + Tungsten |Solid Carbide [316 SS
Pockets/Seal Preps Carbide Overlay or Stellite
CC |Alloy Steel with Inconel |Inconel + Tungsten Solid Carbide |Nickel
Cladding Carbide Overlay or Stellite Alloy
DD |Alloy Steel + Inlayed Alloy Steel + Tungsten |Solid Carbide [316 SS
Pockets/Seat Preps Carbide Overlay or Stellite
EE |Alloy Steel + Inlayed Alloy Steel + Tungsten |Solid Carbide [316 SS
Pockets/Seat Preps Carbide Overlay or Stellite
HH |Alloy Steel with Nickel Alloy + Tungsten |Solid Carbide |Nickel
Nickel Alloy Cladding Carbide Overlay or Stellite Alloy

The need for hard gate and seat materials shakwewbe reinforced.
Typically gate and seats in the order to 50 HRGukhbe utilised, with

a differential hardness of approximately 5 HRCweasn seats and
gate. These hardness values will provide long teear resistance and
avoid abrasion damage.

The stems shall be constructed from a wear andsion resistant
material to avoid damage from hard particles andravent any galling
action with metal stem seals. Typically a tungstarbide coating will
be required on top of a corrosion resistant sutestreaterial.
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C3.5

C3.6

Supporting Calculations

The manufacturer shall provide:-

(a)

(b)

(€)

(d)

Calculations showing the sealing pressure deeel by the seat
to gate contact.

Calculations of the maximum gate drag, staiwvitat seat to
gate coefficient of friction is used.

Calculations of the stem buckling load showihgt buckling
will not occur.

Calculations justifying pressure retaining bdairy.

Previous Testing

Evidence of previous satisfactory testing of thévevalesign shall be
given. These tests shall include:-

High pressure hydrostatic tests

Low pressure hydrostatic tests

Low pressure air tests at 80 psi

API 14D test for sandy service conditions (if sasdyvice is required)
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APPENDIX D

BLOCK VALVE TYPES

This Commentary relates to clause 3.2.

D1. Ball Valves

D1.1

D1.2

A low torque quarter turn valve, with low r&since to flow, suitable
for many on-off utility and process services. dsta straight through
configuration typical of the sliding method of alos. It is not

generally used for throttling applications in itaedard form because
of the potential for seat damage and cavitationheré are several
designs including the floating ball, eccentric bahd trunnion

mounted ball types. Most designs are double selatgdthere are

some special single seated designs.

The majority of valves have soft seats, usually PWhich limits the
maximum working temperature and makes the valveitabde for

abrasive service. Graphite seats are also avadabMetal to metal
seated designs can however be purchased and thessuiiable for

abrasive service. Reduced bore valves are notmewended for very
high velocities of fluids containing solids. Wheealing may take
place on the ball surface, metal seats with a so@gction to clean
ball should be specified.

Soft seated ball valves are excellent for cleaviserbut lips of soft
seals are easily damaged by hard particles, sotids also become
trapped in body cavities. When the fluid is didy hard particles are
present, hard faced balls and seats may be recomedetogether with
a block and bleed facility (e.g. export oil/sandias Plated balls
should be avoided. Gate valves may be preferreddme of these
services.

The body design features vary and can bael@fas follows:-
(@) One Piece:-

(1) Axial entry (ball fitted through body ends).

(i) Top entry.

(i)  Bottom entry.

(iv)  Sealed type.
(b) Split-Body:-

(1) Two Piece - (Comprising of body and body
connector)
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(i) Sandwich - (Comprising of body and two body
connectors) enables body to be removed
from line leaving body connectors
attached to mating pipework. Has
additional joints which could leak. The
body connectors usually retain ball
seals, the removal and replacement of
body could affect seal loading.

(i)  Constrained - (Comprises of a body and twod€n
arranged such that the body cannot be
removed without significant
displacement of the pipe.

D1.3 Valves may be characterised by the method tassdgpport the ball:-
(@) Seat Supported and Floating Ball Type

These are designed to support the ball with twdsseathe
valve body on up and down stream sides. The w#wstre
pressure presses the ball on the downstream seatpr@ssing
the seal and shutting off fluid flow. Some valkese pre-
compressed seats providing a double block and Higection,
these should have features to allow relief of theybcavity
pressure. Seat supported valves are generally usesmall
bore piping or low pressure clean service classB6-300.
Larger sizes and higher pressures result in hight $gads and
operating torques.

(b) Trunnion Supported Type

These have the ball mounted on trunnions suppartdzbdy
bearings above and below the ball. Sealing is eatd by a
spring loaded seat inserted in a retainer whichtshoff flow
using line pressure. This provides automatic garatief. Can
be used for double block and bleed only when presaats
from opposite directions.

Trunnion supported designs are available in thegéarsizes
and used for higher pressure service, they haveerow
operating torque requirements than seat supporgpds.

D1.4 Where soft seats are specified, shrouded aesigth a large contact
area are recommended to minimise seat damage.

GUIDE TO VALVE SELECTION



D1.5

D1.6

* D1.7

D1.8

D1.9

D1.10

* D1.11

D1.12

D1.13

For high temperature service, graphite or nhétametal seats should
be specified.

Soft seated socket or butt weld end valvesif@s up to 1 %2 NPS
should be provided with end nipples welded in pldne the
manufacturer prior to valve assembly, the valvesii@g an overall
length of 400 mm. The carbon content of sockebudt-welding
components shall be limited to 0.25%.

Valves with Chromium plated balls shall &t used. Subject to BP
approval, nickel plating may be used (see para {56 Ror abrasive
service balls and seats faced with Stellite 6 quiealent should be
used. The material and method of deposition shallsubject to
approval by BP.

Valves with welding ends shall only be spedifior sizes up to and
including 1 %2 NPS, above this size flanged vathedl be used except
where external leakage is totally unacceptableangke valves sizes 1
Y% NPS and below shall normally only be used onipegent
connections, tank nozzles and header branches.

Where Class 150 short pattern valves size8IR3 and 16 NPS are
specified rather than long pattern types the badlynprotrude beyond
the body end flange faces when the valve is clos8dch valves
cannot be used where spading is envisaged, careeabily removed
when in the closed position and should be avoided.

Steel ball valves shall comply with BS 5351ABI Spec. 6D and,
where specified with soft seats, shall be a firfe skesign to BS 6755
Part 2 or API 607 and fitted with an anti-staticviee.

The requirement for fire tested valves may be wiioe valves used in
areas not defined as fire risk. For important eadn duties in fire
risk areas, external protection may also be spediby the purchaser.

Pressure/temperature ratings shall complthwhe requirements BS
5351 or API Spec. 6D. These ratings may requitgetimited subject
to the manufacturers recommendations and detailsthef seat

material. High ratings based on the manufactur@sommendations
shall only be used subject to the approval of Balve designs to API
Spec. 6D shall be subject to approval by BP.

Valves which rely on sealant injection to Isdamaged seating
surfaces shall not be used on dirty services.

Cam action stem valves having a single setit iwserts are not
suitable for scaling services. This type of vasvesually used on high
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D1.14

or low temperature gas service. They are not gdlyeracommended
for pigged lines, but if used on this duty the @gd valve

manufacturers should be consulted. Some of tredgsesymay require
studs instead of stud bolts in end flanges, andreece should be
made to manufacturer’'s catalogue. Metal seatedesmimay have a
substantially higher differential pressure capdalyilthan conventional
soft seated ball valves.

Where rapid closure of the valve could cawsgéer hammer, gear
operated valves shall be used.

D2. Bultterfly Valves

D2.1

D2.2

A low torque, quarter turn, rotary action valwith a straight through
flow configuration in which the disk is turned tbgh 90 degrees,
closed to open position, in axial trunnion bearirgy is used as a
control or block valve. It is of compact desigrdanay be obtained
with or without flanges and linings. Seating arg@ments may be soft
(use of body lining, trapped ‘O’ ring etc.) or meta metal.

They generally do not provide the lowest resistancdow, especially
as the size decreases, due to the increasing iotrud the disc in the
flow path, but may be used where resistance to iowot critical.
The configuration also imposes pressure limitation$he closing
method can provide good shut off and various degdeseat leak
tightness, dependent on the design. Butterflyegalare generally
suitable for bi-directional sealing but some desidrave a preferred
direction of flow.

Seating arrangements may be soft (use of bodyglinimapped ‘O’
ring etc.) or metal to metal.

Butterfly valves have the following disadvantages:-

(@) Line cannot be pigged.

(b) Create higher pressure drop than full bore gatdoall valves.
(c) Require to be withdrawn from line for mainteoan

(d) Block and bleed facility not available unlesgotvalves or
double disk type are installed.

Butterfly valve designs available are:-

(@) Conventional type supplied to BS 5155 generlitable for:-
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(@)

(b)

(©)

0)
(i)
(iii)

(iv)

v)

(vi)

(vii)
(viii)

(ix)

ANSI B16.1 class 125 iron flanges.
ANSI B16.5 class 150 steel flanges.

Maximum shut-off pressure: generally 14 bdRefer to
manufacturer’s catalogues.

Tight shut-off generally below 12D, dependent on
resilient lining. Refer to manufacturers’ catalegu

Shut-off, with allowable seat leakage, to 425for
metal seated valves.

On-off or control service. (Notes: when useor f
control, butterfly valves exhibit high pressure aeery
downstream and are thus susceptible to generating
cavitation in liquid service.)

Non-demanding corrosive service.

Large flows of gases, liquids, slurries, digls with
solids in suspension.

Fire safe application.

Body Patterns available are:-

Double flanged - having flanged ends for comioacto pipe
flanges by individual bolting.

Wafer - primarily intended for clamping betwegipe flanges
using through bolting with a body of one of theldwing

patterns:-

0) Single flange or lug type - incorporating deitl or
tapped holes.

(i) Flangeless - fitted inside the bolt circle.

(i)  U-Section - with flanges, but generally mawptrbe

assumed suitable for individual bolting of eachnga
to the pipework.

‘High performance’ type. This refers to valvegh offset
disk/seats which are suitable for higher pressue8S 5155
and APl Std. 609. The term does not excludeestional
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form having a high performance within their pressur
temperature range.
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D2.3

D2.4

D2.5

D2.6

‘High performance’ valves are suitable for:-

0) ANSI B16.5 class 150-600 steel flanges. (Nbt
there are limited suppliers of class 600 valves).

(i) Pressure/temperature ratings to ANSI B16.34d an
differential pressure to full flange rating exceghere
restricted by resilient seat material.

(i) Tight shut-off, using resilient seats, to 260

(iv)  Shut-off, with allowable seat leakage, to 838for
metal seated valves.

(V) On-off or control service. (See (a) (vi) pagg.4

(vi) Large flows of gases, liquids, slurries, ligsi with
solids in suspension.

(vii)  Fire safe application.
(viii)  Cryogenic Service

Body patterns available are normally restricted gimgle flange/lug
type or flangeless wafer type.

Conventional butterfly valves are suppliedhwiion or steel bodies,
iron valves shall not be used for process dutiesahdous service or
where freezing is a possibility. The valve stergeserally mounted
through the vertical axis of the disk. For tighosure the disk/seat
interface must be suitably designed, particularipumd the stem.
Tight closure can be achieved by mounting the disdentrically on
the stem/shaft providing an uninterrupted 360 degreeal.

‘High performance’ butterfly valves are suppliwith steel or alloy
bodies, with stem mounted eccentrically on the. disk

Single flange (lug) type valves with repladeabeats may not be
suitable for dead-end service without the use ofdawnstream
companion or blind flange. The manufacturer shstite in his
quotation the suitability of valve for dead-endvsee.

A wafer type butterfly valve in which the liesit seat is extended to
serve also as a line gasket should only be instddletween weld neck
or socket weld pipe flanges. Slip-on or threadkshdes may not
provide an adequate seal.
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D2.7

D2.8

* D2.9

D2.10

D2.11

D2.12

D2.13

* D2.14

* D2.15

Vulcanised linings are difficult to renew, aa@ not recommended.

Lined valves should not be specified for gtiitlid services, but may
be specified on gritty services for proven designs.

A valve in which the gasket contact areaeduced by counterbored
or countersunk holes for retaining screws, usedséoure seat ring
assemblies in the valve body, shall not be useeisardpproved by BP.
When specified, it shall be used only with the gaskanufacturer’s

recommended gasket, contact area, and surfacéhfingpiral wound

gaskets shall not be used on such valves.

As the distribution of static fluid pressue the disk may produce a
strong closing torque, larger size valves shouldeqaipped with self-
locking gearing or other substantial stem restraint

On liquid service, manually operated valvesated such that rapid
closure could produce water hammer shall be geaerajed.
Alternatively, if suitable, a gate valve may becsiped.

The user should ensure the disk, when fullpaotly open, will not
foul adjacent valves, fittings or connected pipdwparticularly when
assembled with cement or rubber lined pipe.

Flangeless wafer type valves with long exgpds#ts, may leak when
subject to high or low temperatures and if exposedire due to
expansion of the bolts.

Flangeless wafer type valves shall not bedufor flammable or toxic
service without approval by BP. Where such valresused, a light
gauge stainless steel shroud shall be wrapped atahe valve and
exposed bolts irrespective of service. Alternditiveig type valves
may be considered subject to approval by BP.

In order to limit flange seal leakage in toxic See/or where fire
hazard exists, bolting should be kept as shortassiple.

Wafer-type valves shall not be used whererequired to dismantle a
pipeline leaving the valve at the end of the pressd line. Valves
having tapped holes shall not be used in this apgbn without

approval of BP.

Bolts may become rusted in bodies and difficuietoove, nuts can be
cut or burnt off.
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D2.16

D2.17

D3. Gate Valves

D3.1

Butterfly valve standards are:-

(@) BS 5155 - Specifies requirements for douldegéd and
wafer types of metal seated, resilient seated, and
lined cast iron and carbon steel valves.

These valves are supplied to ANSI class 125,
150 and 300 and ratings PN25 and PNA40.
Refer to Standard for pressure/temperature
ratings.

(b) API Std. 609 - Specifies requirements for wafgre and lug
type valves of cast iron, ductile iron, bronze,
carbon steel or alloy steel construction. Valves
may be metal seated, resilient seated, or lined.
Conventional type valves and high performance
type valves are covered: conventional to ANSI
class 125 and 150 with a maximum pressure
differential of 14 bar, and high performance
valves to ANSI class 600.

(© MSS-SP 67 - Specifies requirements for doublegéd and
wafer types of metal seated, resilient seated, and
lined cast iron, carbon steel, bronze valves to
ANSI class 125, 150 and 300.

Valves to different standards may not berahi@ngeable because of
differing face-to-face dimensions, where necessarg in specifying
standards may be required to restrict inventory.

Gate valves are used for on/off operation oon-umibrating
hydrocarbon, general process and utilities senfimeall temperature
ranges. They have straight through configuratiaisch are typical
of the sliding method.

Gate valve types are:-

(@) Wedge

(b) Parallel Double disk (internal wedge)
(©) Parallel Slab/Conduit

(d) Parallel Slide

(e Knife-edge

)] Venturi

(9) Corrosion resistant

(h) Compact
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D3.2

D3.3

D3.4

D3.5

D3.6

D3.7

Gate valves should not be used for:-

(@) Installation in horizontal lines transportingelvy or abrasive
slurries where sediment may become trapped in kgt
below the valve seat, preventing closure. (Exéepteverse
acting conduit or knife-edged types).

(b) Throttling duties generally, as erosion of seahd disk may
cause leakage. However, gate valves may be usexbifitrol
valve bypass duty on class 150-600 sizes 10 in.amdb over,
and class 900-2500 sizes 8 in. NB and over.

Gate valves have the following stem arrangésien
(@) Inside screw: rising or non-rising stem
(b) Outside screw: rising or non-rising stem

An outside screw, rising stem valve is eaBkemaintain, allowing
access for lubrication of the thread. In marinezieonments the rising
stem and threads should be protected against ciamp®r corrosion
resistant material should be specified.

Where headroom is limited, a non-rising ste/petvalve may be
specified. As the stem thread is within the baaly ia exposed to the
line fluid, this type is unsuitable for corrosive slurry service where
excessive wear may occur on threads, or for higmptrature

applications where expansion and contraction maysea thread

binding. BS 5352 restricts carbon steel valvestlo$ type to a

maximum temperature of 425,

When quick and frequent operation is necessamy taking account
of water hammer, ball valves or in some instandag palves, having
quarter turn operation, are preferred rather thanreatively slower
operated gate valve.

Wedge Gate Valve

(@) Steel wedge gate valves are classified by wegge: plain
solid wedge, flexible solid wedge; split wedgefleiible solid
wedge may more easily accommodate misaligned sewts
minimise galling of sealing surfaces. A plain doledge may
be more difficult to grind to an accurate fit.

(b) Solid wedge gate valves are good general blatkes offering
a good sealing capability with low pressure dropn 100%
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(©)

(d)

(€)

(f)

(9)

(h)

(i)

shut-off capability cannot always be relied uponveeer, and
slight leakage may occur with variations in tempara and
pressure after being in service sometime. For bgen
service, double (two) wedge gate valves should ds= dor
shut-off applications. Extended bonnets are awddafor
cryogenic service.

Wedge gate valves are prone to ‘thermal wedgwwgen

subjected to temperature changes after closurethése and
similar conditions, where the valve body may deftwhowing

a change in process conditions, a split wedge wgbee to API
Standard 600 may be specified. This has a tweepgate
which can adjust to changes in seat angle whilshtaaing a

good seal.

Wedge gate valves may have seating problenasriynservice
due to material collecting on seats or in base al’e but may
give a better life than soft seated ball valvesrviges with
abrasive particles or applications where wire dragi is
possible will require hard faced wedges and se&snduit or
parallel gate types give increased service lift whused with
fluids containing solid particles because the gateans the
seat and there is less chance of solids enterimty lsavities.

Some special rubber seated designs have goatinge
characteristics when used on applications contajrsnlids but
have limited pressure and temperature range, otudt seats
may be damaged by hard particles.

Flat sided designs are economical in terms dce and cost
but their use should be restricted to the low puessatings.

Steel valves below 2 in. NB have plain solidgyes and shall
comply with BS 5352 or API Standard 602.

Steel valves size 2 in. NB and above shall bomigh BS 1414
or API Standard 600. The standard steel wedge galee 2
in. NB and above normally has outside screw ari ynsing
stem, non-rising handwheel, and bolted bonnet.

Cast iron valves shall not be used except fadarground
water services where freezing is not a possibiéihd shall
comply with BS 5150 or BS 5163.
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D3.8

D3.9

D3.10

Parallel Double Disk Gate Valve (Expanding \g&d

(@)

(b)

(©)

(d)

This valve has parallel seats and an interrnaeading device
which forces the two disks against the body sehsoant of
closure, providing a tight seal for liquid or gasrgice without
the assistance of fluid pressure.

Should not be used on steam service, as theeased
differential pressure resulting from condensate nfmg
between the disks may result in leakage.

Steel valves shall comply with APl Standard 60@&PI Spec.
6D.

Cast iron valves - see CM3.3.7 (i).

Parallel/Conduit Gate Valve

(@)

(b)

(©)

(d)

This valve has a single parallel faced slabegahcorporating
an aperture the same diameter as the valve boréenhe
gate rises to the fully open position it allows efrand
uninterrupted flow. The body cavity is sealed mffthe gate
when the valve is fully open or closed. Valves hae rising
or non-rising stem, can be obtained with a redubede, and
are available in reverse acting version where tlagegises to
close the valve.

The seats are usually pressure energised dmtogate and
double block and bleed designs are available. Ms¢ated
versions of the valve are amongst the most suitabldirty or

abrasive service.

The basic design is suitable for use on a widege of
applications e.g. well head isolation, large diasrepiping,
storage tanks, and on pipeline service where pigy foe
passed through the line.

Steel valves for process applications shall gignwith API
Spec. 6D.

Parallel Slide Valves

(@)

The design feature of parallel slide valve®isnaintain a high
degree of fluid - tightness without the aid afedging action.
This is normally achieved by two sliding discs rteimed in
close contact with the seats with a non-corrodgpeng when
not under pressure. Effective closure is obtaibgdoressure
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D3.11

D3.12

(b)

(©)

(d)

(€)

(f)

of fluid forcing the downstream disc against thetingabody
seat. Because of this, the valve will not providat shut-off
at very low or zero differential pressure.

On opening, the discs slide over the seat faoespletely clear
of the bore giving full flow through the valve.

Sealing capability and operability are virtualunaffected by
wide temperature variations.

These valves are recommended for applicationsrevgood
shut-off characteristics are required for steam de@, steam
isolation, feed water and blowdown applications venthey
are used in tandem with a sacrificial globe valve).

Flanged steel valves class 150-600 shall comfly BS 5157,
except that blowdown service valves are to manufacs

standards, but complying with BS 759 Part 1 or ASRtEver
Boiler Code Section 1.

Socket-weld and butt-weld valves for all classge to the
manufacturer’s standards.

Knife-Edge Gate Valve

(@)

(b)

()

This valve has a bevel or knife-edged gate, iardksigned to
handle slurries etc. liable to obstruct a wedgeegal he knife-
edge pushes aside or cuts through solids in thve flo

The valve is generally designed to manufactsrgiandard. A
stainless steel bonnetless version is availabM&5-SP-81.

Body materials suitable for most corrosive =8 are
stainless steel types 304, 316 or 347.

Compact Carbon Steel Gate Valve (Extendeg)Bod

(@)

(b)

These are small (1 Y2 in. n.b. max.) valves ritgavone end
extended to permit direct threaded or welded attaeht to the
pipe and a threaded or socket weld female connediothe
other end. Otherwise the valve characteristicsamahose of
API Standard 602.

The valve may be used as a primary isolator gogssure
measurement, vents or drains. use of the valveirgies a
pipe nipple and weld joint where applicable.
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D3.13

D3.14

(©) The valve shall comply with API Standard 606.

Venturi Gate Valve

(@) In this valve the seat openings are smallenttize end ports.
The pressure drop through the valve can be up imetthat of
a full bore valve but is generally negligible inlagon to the
whole piping system.

(b) The advantages of this valve compared to thiebfire type
are: lighter weight, lower cost, and easier opeoati

(© When valves are installed in horizontal pipestuine drainage
may be necessary.

(d) Wedge gate type valves shall comply with ARInd&ard 597.
(e) Parallel slide type valves shall comply with BI57.
Corrosion-Resistant Gate Valve

(@) Class 150 valves may be specified to AP| Stah6i@3.

(b) Valves above class 150 should be specifiedSd 4814 or API
Standard 600.

D4. Globe or Screw-Down Stop Valves

D4.1

D4.2

The globe or screw-down stop valve is usedldor regulation or as a
block valve where resistance to flow is not critiemd a positive
closing action is required. They have a tortuoasfiguration which
is typical of the closing method and results inighler resistance to
flow compared with other valves. The configuratdrnhe flow path is
normally only suitable for uni-directional flow. i¢h un-balance
forces on single seated disc or plug designs tendrévent opening
with reverse flow but may be reduced in doubleexkdesigns.

The types are:-

(@) Globe
(b) Oblique
(c) Angle

all of which can be provided in needle pattern.e Diblique and angle
type have much lower flow resistance than the gitaihrough globe.
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D4.3
D4.4
D4.5

D4.6

D4.7

D4.8

D5. Plug Valves

D5.1

Steel valves below 2 in. NB shall comply B8i$h5352.
Steel valves 2 in. NB and above shall comjilyBS 1873.
Cast iron valves shall comply with BS 5152.

Globe, oblique or angle valves may be useati@ntage for frequent
on-off operation on gas or steam service becauserefatively short
disk travel. For this operation the following diake suitable:-

(@) Flat seat disk: with a metal-to-metal seat os@ft seal ring
incorporated in the disk or seat ring. A soft seaj type may
be specified where foreign matter might preventtticjosure
or score seating surfaces of metal-to-metal sedtse soft seal
may be easily replaced. Soft seal rings are lichite their
maximum allowable temperature.

(b) Types where the disk has a tapered or spherssdting
surface, and provides a narrow contact against aical seat.
The narrow contact area tends to break down hargodis
that may form on the seat.

Oblique type valves have a relatively straiglow path, and are
suitable for on-off or throttling duty on abrasisturry or highly
viscous services. Globe valves are not recommeridedthese
services.

Angle type valves, when fitted at a changdirection of piping, save
one bend or elbow and have the advantage of a smadéssure drop
than that for a globe valve. These valves are exdénsively used
because:-

(@) The 90 degrees bend in process piping may suthje valve to
considerable stress at operating temperature.

(b) The handwheel may be placed in only one positith respect
to the piping.

Plug valves have quarter turn operation, plags tapered or parallel
plugs, and are suitable for most on-off clean psscand utility
services, including non-abrasive slurries. Theyéhatraight through
configurations typical of the sliding method. Whsed for throttling,
special trim is necessary. Full bore, round posglivwes only are
suitable for pigging, and when required for thigythe manufacturer
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D5.2

shall be consulted. While plug valves are gengrelieaper than ball
valves, in the longer term, for some designs ek@sperating torque
and unacceptable leakage (on lubricated types) make them less
economic. Lubricated types require regular maiatee and PTFE
sleeved and lined designs have temperature lirartati

Certain designs of fully lined or sleeved plug eahhave excellent
leakage performance, both down the line and to aphere and are
specifically used for caustic, chlorine and simit@mrvices. ‘Fire safe’

glands are available from some manufacturers. Mie¢hod of fitting

or keying in the sleeve of PTFE sleeved valve @itant to prevent
creep of the sleeve and to maintain a low operatamgue.

Lubricated types have been traditionally used faustic, towns gas
and sometimes for maintenance compressed air servialves for
chlorine service shall have a drilling to vent plagd any body cavity
to upstream port.

Fire tested glands can be obtained for sleevedegalvA fire tested
plug valve cannot seal down the line once the slasvdamaged.
However, plug valve sleeves take longer to suféenabe than ball
valve seals.

On dirty service the seats will normally be wipéelao. There are no
cavities for trapping solids. The sleeves canaunssome damage
before eventually leakage occuring. Dirty servoceild increase the
already high operating torque.

Plug valves are made in four patterns, witht ghapes and areas as
follows:-

(@) Round opening pattern: full bore round ports both
body and plug (API Std. 6D, API
Std. 599).

(b) Regular Pattern: substantially full area seairts

of rectangular or similar shape.

(c) Venturi Pattern: reduced area seat ports ormdy
rectangular or similar shape.
Less expensive, with lower
operating torque requirements
than a regular pattern valve;
recommended for use in larger
sizes.
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(d) Short Pattern: substantially full area or recae
area seat ports of rectangular or
similar shape, with face-to-face
dimension  corresponding to
wedge gate valves. Not
recommended in larger sizes
because the short length results
in a small port area with abrupt
change of throat shape between
the flanges and plug.

D5.3 Plug valve types are:-

(@) Lubricated plug: lubricant is injected under
pressure between the plug face
and body seat to reduce friction,
provide port sealing, and to
permit sealant jacking action to
unseat the plug when it is
tapered. Available in parallel
and taper versions.

(b) Non-lubricated plug: incorporates mechanicalsig
features to reduce friction
between the plug face and body
seat during operation by lifting
the plug, or, in the split plug
type valve, by contracting the
plug. Fully PTFE lined or PTFE
sleeved valves are also available.

Plug surfaces may be:-
0] Hard faced or hardened
by heat treatment to

prevent galling.

(i) Provided with an
elastomeric coating.

(i)  Provided with soft seats.
D5.4 Sleeved plug valves are of the tapered deaiggh incorporate a

polymeric sleeve (usually PTFE) in the body. Ndiynanly available
in the lower pressure ratings, they can providedyteak tightness.
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D5.5

D5.6

D5.7

D5.8

D5.9

D5.10

D5.11

Expanding plug valves are of the parallel dasand incorporate a
split plug with an internal wedge mechanism whilhsed to force the
plug halves against the seats on closure and teasd them on
opening. Soft seal rings are usually employed #rel design is
capable of excellent sealing. These valves artalsei for use in
double block and bleed applications.

Lifting (or wedge) plug valves are of thedsgd design and utilise an
operating mechanism whereby the plug is lifted ftbmseat prior to

turning open or closed, the object being to redoperating torque

whilst maintaining good sealing capability.

Eccentric plug valves are of the parallel desutilise a cam action to
drive a half-plug onto the downstream seat. Desigre limited to the

lower pressure ratings and lined versions are aalali.

Lined plug valves are of the tapered desigd are fully lined (plug
and body) for chemical resistance.

Parallel plug valves relying on lubrication tweal and protect the
seats may be subject to through leakage. For lulight service,
parallel plug valves should be to a soft seatedgiesather than a
lubricated type.

Lubricated plug valves are not generallyoenended because:-

() Requires a lubrication programme to be main&in The
current lubricant must be used to suit the fluid.

(i) Is subject to the temperature limitations bétlubricant.
(i) Is unsuitable for throttling duty.

(iv)  Lubricant may be washed from the plug facedotaminate
the process stream.

(v) Some process fluids of very low lubricity magsadlve the
lubricant from the plug so that the valve may témdall.

(vi)  Unsuitable for dirty or abrasive service.
Tapered plug valves have the following disatges:-
0) May be difficult to free after prolonged setim one position.

(i) Unsuitable for dirty or abrasive service.
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D5.12

D5.13

D5.14

D5.15

D5.16

D5.17

D5.18

D5.19

(i)  High operating torque (although this may bdleziated by
using a lift type valve, a low friction coating er lined or
sleeved valve).

(iv) Some designs of PTFE sleeved plug valves leaveigh
operating torque.

(v) Is subject to temperature limitation of elasesfpolymer
sleeve or plug coating.

Pressure balanced valves are not recommended faisate service.
Soft seated valves shall be fitted with amstatic device.

Soft seated lift type plug valves may beidersd for tight shut-off
applications. For abrasive service a metal-to-rhaeat lift type plug
valve is available, but may require seat flushinbletal seated ball
valves are preferred.

When used on liquid service, manually operatglves located such
that rapid closure could produce water hammer shiadi gear
operated. Alternatively, if suitable, specify degaalve.

Multiple port plug valves are available. Bhemay simplify piping
layout, reduce the number of valves required, didieate elbows or
tees.

Multiple port arrangement may be such tha¢ ohannel closes before
another begins to open, preventing mixture of Huimr loss of
pressure. Alternatively, some valves have greater width so that in
turning the plug, a new channel begins to open reetbe former
channel is completely closed. This alternative faysed where it is
necessary to carry out switching operation withstaipping the flow at
any time.

Multiple port valves can only provide closumien the operating
pressure holds the plug against the body port whias to be shut off
from the higher pressure. Leakage may occur winenoperating

pressure tends to push the plug away from the lpodywhich has to

be shut off. For vacuum applications ensure thatwacuum tends to
hold the plug against the body port which has tslvet off.

4-way valves are intended for directional tcohonly, and cannot be
expected to hold high differential pressure withtm#kage from one
side of the valve to the other.

For corrosive services lined valves may lecsed.

RP 62-1 PAGEG4
GUIDE TO VALVE SELECTION



D5.20

D5.21

D5.22

Cast iron straight-way plug valves shall céyngith BS 5158.

Steel straight through plug valves shall chympith BS 5353, API
Standard 599 or API Spec. 6D.

Cast iron or steel multiple port valves atpglied to manufacturer’s
standard but shall be generally in accordance \lit& requirements of
BS 5158, BS 5353, or APl Standard 599.

D6. Diaphragm Valves

A valve used for block and control functions. Tlusure is a resilient
diaphragm seating in the valve body. The diaphragso provides
the joint between the body and bonnet and ofterstiia seal as well.
Diaphragm valves are either manually operated byhandwheel
closing device or by fluid pressure, normally aianually operated
valves are typically of multi-turn operation.

Diaphragm valves have straight through flow or weanfigurations

employing the flexing method and may be used far poessure

chemical plant process for on/off or regulating mg®n of most

gases and liquids, e.g. slurries, viscous fluidsl dluids which are

chemically aggressive. They are supplied with ousi types of
diaphragms and linings. Standard valves are nolynsiipplied with

mallable iron bodies which are not acceptable faetrpchemical

duties. Steel valves are available, diaphragmssaftgect to wear and
frequent maintenance may be required for reguladgd valves. The
pressure/temperature limitations are severely rettd by the limits of
the membrane.

The standard body configurations are:-
(@) Weir type valve

() Tight shut-off is obtained with comparativelpw
operating force and short diaphragm movement.

(i) Longer diaphragm life, reduced maintenance.

(i)  Better throttling device than straight-throhg type,
although flow control is poor at very low flow rate

(b) Straight-through type valve

0) Better than weir type when handling viscousidiuy
thick slurries, and fluids containing deposits.
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D7. Pinch Valves

D7.1

D7.2

D7.3

D7.4

D7.5

D7.6

(i) Longer diaphragm movement, which decreases
diaphragm life, increases maintenance and, reqgirin
more flexible diaphragm, limits the material to
elastomers.

Valves have operating temperatures limited by tla¢ernal used for
the diaphragm or body lining.

Diaphragm valves generally do not require packiagd having only
three main parts - body, diaphragm, and bonnet &g may be
quickly dismantled for maintenance. Diaphragms finaychanged in
place.

For very corrosive or toxic service a special bonméth packing box
to prevent leakage in the event of diaphragm failushall be
specified.

Valves shall comply with BS 5156.

Their operating temperature is normally between°@G5%0 200°C
depending on the diaphragm material and any linings

Pinch valves have straight through configurat and are basically a
reinforced rubber or elastomer tube or sleeve ihausing which is
pinched for closure.

The sleeve may be exposed with flanged endgdmerally it is
encased in a metal body. It is suitable for botieymatic or
hydraulic control. An enclosed valve may also Bedufor vacuum
service subject to the manufacturers approval.

Pinch valves are suitable for fine control on-off operation on
abrasive slurries, fluids with suspended particlgsowders or
corrosive chemicals.

Valves are easily maintained with occasiomglacement of sleeve.

Pressure and temperature ratings are restddig sleeve material.

Valves are supplied to manufacturer’s standard

D8. Sampling Valves

D8.1

Sampling valves are small bore valves generalmilar to flush
bottom valves, designed to draw off fluids fromcpss streams, and
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D8.2

D8.3

D8.4

D8.5

D8.6

D8.7

D9.

are screwed into a half coupling or threadolet tyjieng welded to a
vessel or pipe.

Valves are suitable for use with liquids aurges, and because they
are flush bottomed create a minimum of turbulence.

Valve design assures a free flowing samplealre the piston takes
up the whole interior of the valve in the closedsipon so that
sediment cannot accumulate.

The piston travels through a PTFE seal whicaymallow leakage
unless the gland packing is compressed correcWyith too much
compression the seal will flow inward, preventirggnsertion of the
piston.

As operation of the valve requires long pist@vel, it will be slow to
open or close.

Sampling valves described above should onlyused when the
conventional valving arrangement is not suitableg, evhere plugging
can occur.

Other types of sampling valves are availagknerally as small bore
instrument manifold blocks.

Diverter Valves

(Other terms in use include multi-port or switchivave; also changeover valve).
The principal function is to divert one or morewistreams whilst
preventing intermixing.

Diverter valves can replace several block valvesara not commonly
used except in chemical process applications. iNboitt designs may
vary from three to five ports according to requiearts. Operation is
normally by manual intervention either directly ordirectly, e.g.
powered actuators.

Types of valves that are suitable for divertingalare limited and
include:-

Plug valves (most common)
Ball valves
Globe valves
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APPENDIX E
VALVE TYPES FOR PREVENTION OFFLOW REVERSAL (CHECK)

This Commentary relates to clause 3.3.

El. General
El.1l Installation & Process Design Consideratioh€teck Valves
E1l.2 The self-acting (or self-operating) principlentroduces

dynamic response as well as static (e.g. flow gométion)
considerations and valve characteristics should de¢ected
that provide:-

(@) Free and unrestricted movement of the closuember,
which, under normal operating conditions should be
kept fully open against its stop. Oversizing stidug
avoided since this can lead to partial opening Wwhic
may result in chatter of the valve against its swadisk
stop and excessive wear of active components.
Manufacturers sizing data should be consulted when
sizing check valves.

(b) Full closure under back pressure conditions hwit
adequate seat loading to minimise through leakalgpe.
some cases, particularly where pressures are vany |
and sizing only provides a partial solution, it mag
necessary to consider supplementary loading. Géis
be achieved in some designs by additional weighiing
stronger spring loading of the closure member.

(©) Closure response that is of sufficiently slthntation to
prevent back flow problems (e.g. reverse rotatidn o
pumps or compressors) and avoids shock loadingéval
slam or water hammer) that could otherwise cause
excessively high pressure surge and possibly rasult
damage to the valve, piping system and ancillages,
pump and compressors. In general, surge should be
considered when normal fluid velocities exceed
4.5m/sec for liquids or 27.5 m/sec for gases and
whenever operating pressures are close to the desig
pressure of the piping system. Note that:-

() Comparison of predicted against required speed

of valve closure, duration and closing force to
prevent excessive back flow and surge pressure
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may be qualitatively assessed or subject to
detailed analysis if very critical. Calculations
should be based on process data and
manufacturers valve data. In general terms, a
valve that closes at a mean velocity equal to or
less than the normal flow velocity should avoid
excessive surge pressure.

Lower closing velocities may be acceptable under
certain conditions, e.g. on single pump systems
for long pipelines where the terminal back
pressure and maximum elevation are low. High
closing velocities may be necessary on parallel
pumping systems to prevent back flow into a
failed pump. Supplementary loading can
improve the response of some valves.

(i) Generally, check valves with a short
displacement and low inertia of the closure
member, supplemented by spring loading,
provide the most rapid response and lowest
shock loading at closure. Smaller sizes of
valves generally provide the fastest closing
response.

(d) Stable operation to avoid rapid fluctuation in
movement of the closure member due, for example, to
large variations in operating pressure or smaller
variations with pulsing flow, which can lead to wal
chatter, excessive wear and poor reliability. Damgp
devices such as dashpots can be fitted to somgngesi
to improve valve stability.

Note that damping at final closure may also be
required to prevent shock loading by slamming &f th

valve onto its seat. This may be a requirement in
systems where extremely rapid flow reversals occur,
e.g. with compressible fluids.

In addition it may also be necessary to consider th
following:-

(e) Frequency of flow reversal occurrences, which,
numerous, may have an adverse affect on wear and
reliability of valve components in some designs.

RP 62-1 PAGEG9
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E2.

ES.

Q) Flow resistance (pressure drop). Resistancefloav
varies widely in different designs and also gergral
increases with smaller valve sizes. Low resistaisce
achieved in some designs by alternate valve pattern
which the closure member and seats are inclined
towards rather than normal to the flow path.
Generally, designs which provide easiest pigging et
are most susceptible to inducing pressure surgek an
flutter.

(9) Location of the valve bore in either the honial or
vertical plane. A vertical location can adverselfyect
the response of some types of check valves, degendi
on the pattern and should be avoided if possiblae
direction of normal flow may also affect closingc®
requirements. Generally, flow in an upward direati
is preferred and flow in a downward direction shebul
be avoided. Swing check valves should never b use
with downward flow. The manufacturer should always
be advised of the intended valve location and, if
vertical, the direction of flow.

Valve Categories

E2.1

Check valves may be broadly divided into threain
categories. These comprise the lift check vahsset on
linear motion of the closure member; the swing &healve,
based on rotary (angular) motion of the closure remand
the diaphragm check valve which operates by flexahga
membrane. There are a number of variations ingresif all
three types. Characteristics of each design vanyserably
and should be considered in selecting valves fatiqdar
requirements.

Lift Check Valves

E3.1

A lift check valve is one in which the checkcmanism
incorporates a disk, piston or ball. Lift type ckanechanisms
are:-

(@) Disk: the mechanism is, or incorporates a disk.

(b) Piston: the mechanism consists of a piston @yticider
which provide a cushioning effect during operation.

(c) Ball: the mechanism is a ball.
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E3.2

E3.3

E3.4

E3.5

E3.6

Free and unrestricted movement of the closwmber may be
difficult to achieve with lift check valves sinte tmajority of
designs depend on close guiding of the closure membhe
ingress of dirty or viscous fluids can result inwlresponse or
even jamming unless considered in the design, ediyeof
piston and disc check valves. Ball check valved te be less
affected due to freer guiding of the ball. Fortgriliquids
composition disks are available. Most designs eaas
relatively high pressure drop.

Full closure under back pressure conditions is rofggovided
by supplementary spring loading due to weight Btmwins of
closure members for most lift check valves, e.d, dsc and
piston check valves. Sizing of ball and pistonckhealves
tends to be limited to about 2 in. NB due to thated weight
of ball and piston.

Closure response of lift check valves is fizthy fast due to
the inherent characteristic of a short travel {litompared
with other types of check valve and the low inedfathe
closure member due to its light weight. Thus i disc and
piston type check valves are suitable for many iappbns
which could result in surge problems for other typé valves.

Stable operation to avoid rapid fluctuationamovement of the
closure member cannot be provided by ball checkegalvhich
should not be used with widely varying pressuressipg flow
and frequent flow reversals. Piston and disc chedikes may
perform better but under severe conditions it mayhbcessary
to consider a damping device.

Low resistance to flow is not a characteristic lift check
valves of the ball, disc and piston type due tor ttegtuous
configuration. However, where low resistance igjuieed
special patterns of 'Y’ or oblique type are avallalthat can
substantially reduce the resistance to flow.

Location of the valve bore in horizontal orrtigal plane
requires careful consideration with lift check wedvof the ball,
disc and piston type which depend on the force ravity
acting on the closure member. Spring-loaded types/
operate at any orientation. Consequently thesethes only
type of lift check valve which can be used in galtpipes.

RP 62-1 PAGE71
GUIDE TO VALVE SELECTION



E3.7 Consideration should be given to the use afleccheck valves
where the normal range of check valves are foundbe¢o
unsuitable, e.g. in preventing excessive pressunges or
providing adequate stability with wide pressure igdons,
pulsing flow and frequent flow reversals.

This design is typically selected for onerous dutproviding a
rapid closure by spring loading. Stability is al@d to be
improved by additional forces to open the valvetigh use of
the venturi principle in the design of flow passsg&ough the
body. Sliding parts are largely shrouded from ti@ving
process fluid by the central housing. A low pressirop is
claimed and the valve can be mounted either horatynor
vertically. Although uncommon several manufactirer
produce this design to high standards.

E3.8 Plate check valves which use flexible metafllates or
membranes are normally fitted to compressors. Type of
valve provides a very fast closing response arnghrsicularly
suited to pulsing flow with compressible fluidsheTrrequency
of flow pulsations may require special considenataf design
to avoid plate flutter. Generally, designs areitad to a low
differential pressure across the valve. Desigres auitable for
mounting either horizontally or vertically.

E4. Swing Check Valves

E4.1 A check valve in which the mechanism incofesra disk
which swings on a hinge, the free and unrestricbedement of
the disk is, in general, easily achieved. The ingaassemblies
for the hinge and disc are better shrouded fromflbw stream
and thus dirty and viscous fluids are less ablelitain ingress
and hinder rotation of the closure member.

Swing check valves are used over a much larger rsizge
than lift check valves. Typically swing check ealvare
available from 2 in. NB up to 24 in. NB and gredbet weight
and travel of the disc may become excessive inlagyg sizes
and may require special designs for satisfactorgrapon.

E4.2 Swing check valves may be specified for haidt@r vertical
upward flow on low velocity or highly viscous flsid
Composition disks are available for gritty fluids positive
shut-off at low pressure.

They are unsuitable for frequent flow reversal adsating
flow, when installed in a system sensitive to sndfew
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E4.3

E4.4

E4.5

E4.6

E4.7

reversal. A balance weight or dashpot should becggd. A
balance weight may be required when valve has énamder
minimum pressure.

Full closure under back pressure conditions ymhe
supplemented in the conventional and tilting dissigns by
additional weighting of the disc or by an externegighted
lever arm or spring attached to a shaft extensimough the
body. The latter introduces the additional comgtiion of a
gland to seal the extension arm and may resultxicessive
closing force (shock loading) unless a dampertisdi

Closure response of swing check valves isrgkneslower
compared with lift check valves. This is mainlsg d¢ii the long
travel of the disc during rotation from fully opémclosed and
is also subject to the inertia of the closure membepending
on the mass (weight) and moment arm of the dischamge
arm.

Conventional type swing check valves have dloevest
response due to the high inertia of the disc anthgvarm,

usually hinged outside the main flow stream. Alglfowidely
used, they are generally best suited to gravity #md pumped
(liquid) systems where flow velocities are relavdow.

Improved operating characteristic result from rethg the

travel by inclining the seat and disc towards eather and
whenever possible the angle between the seat amdutly

open position of the disk should be restricted Sodegrees.
Another method of reducing inertia is by locatirige thinge
axis at the edge of the disc.

Tilting disc check valves incorporate a digkalr swings on a
hinge and is parallel to, but above the horizordals of the
piping. They are a variant of the conventionaletgmd have a
faster response by virture of a shorter path of/éeof the disc
centre of gravity and reduced inertia of the dis¢he flow
resistance however is greater than that of conwerati valves.
Tilting disk check valves are generally used asn:stam’
valves, since closure at instant of reversal ofwfle most
nearly attained.

Split disc valves also provide a fast respoise to a short
path of travel of the half disc centre of gravitye low inertia
resulting from the light weight (low axis) and shanoment
arm of the half disc allied to the use of closipgirsgs. Split
disc check valves are better suited than the cdromal type
to high flow velocities, e.g. compressible flow.

RP 62-1 PAGE73
GUIDE TO VALVE SELECTION



Swing check valves of the split disc type dependhtamnal
spring loading for closure and supplementary logdecan be
provided by stronger springs if required.

E4.8 Timing of closure cannot alleviate all shodaditions at a
check valve, typical applications being:-

() Cessation of pressure at the valve inlet praguc
flashing of the decelerating fluid downstream frtira
valve.

(i) Stoppage of flow is caused by a sudden closira
valve some distance downstream from the check,valve
and the stoppage is followed by returning water
hammer.

For these applications slower closure may be neogssn
which case the tilting disk valve should be equippé&h an
external dashpot.

They are suitable to use in viscous service ande hags
pressure drop at low velocities and more pressuop @t high
velocities than a swing type valve.

E4.9 Stable operation to avoid rapid fluctuationgmovement of the
closure member can be a problem with swing chedkesa
Stability of conventional and tilting disc checkwes may be
improved by fitting an external damping device [(ges) via
an external shaft extension through the body wilie t
additional complication of a gland. A damping deviis
sometimes required to prevent shock loading (watnmer)
during seating of the closure. Split disc chedkesare more
difficult to damp, particularly since external metts cannot
be employed to control the floating action of thétsliscs.

Generally, swing check valves should be avoidedrenvhe
unstable conditions are likely, e.g. wide veloomyriations,
pulsing flow and frequent flow reversals. Undertaia
conditions fretting at hinge axis and even mechalniailure
may occur.

Check valves are extremely sensitive to upstreapingi
features and elbows, valves etc. located immedgiatestream
can have a disastrous effect on performance. Seatures
should never be nearer to the check valve thanetipipe
diameters.
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E4.10 Low resistance to flow is a particular adege of swing check
valves due to the straight through flow configurati
depending on the angle of opening at operating tmms.
The conventional flapper valve in some special giessimay
also be suitable for pigging due to hinging of syviarms
outside the valve bore. Split disc valves tenkawee a greater
resistance to flow as the size decreases due tolikguction
of the body centre web (sealing each half of thé& dfscs)
which reduces the area of flowpath.

E4.11 Location of the valve bore is generally bssited to the
horizontal plane. Location in a vertical plane tegs careful
consideration. Conventional and tilting disc vavenust
always be located with flow in an upward directibot the
design must prevent the disc from reaching a siglposition
when fully open. It should also be recognised thahe fully
open vertical position the disc/swing arm has ayvemall
closing moment, further reducing response unless
supplementary loading is used with possible corapba of
damping. Split disc check valves are more suitegettical
applications but preferably with flow in an upwaditection.
They may be considered for downward flow applicetiovhen
stronger springs can be selected to suit the opegat
conditions.

E4.12 Swing check valves may also be provided énfdfiowing
additional types:-

(@) Screw-Down Stop and Check

(b) Wafer
(c) Spring Operated Non-Slam
(d) Foot
E4.13 The preferred sizing of check valves is ghah at minimum

normal sustained flow the check mechanism will leéd h
against the stop in the fully open position. Agggiions in gas
or steam lines, or in liquid lines with low or ueatly flow
should be fully described in the purchase spedibcaso that

the manufacturer can evaluate the suitability oé thalve

design. The non-slam characteristics of check eslin

compressor piping systems shall be compatible wité

compressor manufacturer’s requirements.
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EG.

Diaphragm Check Valves

ES5.1

E5.2

Although less commonly used than conventibitadr swing
check valves, the diaphragm check valve has a numbe
characteristics and should be considered with tresgure and
temperature limitations or restrictions of the ilee
membrane that forms the closure member.

Free unrestricted movement, full closure aadt fclosure
response are all characteristics of the diaphragmeak valve.
They also have the ability to handle viscous oraalve fluids
and slurries more reliably than other types of dhealve.
Small sizes are usually of the cone type and lasyees are
typically of the nozzle type. The design can piswide stable
operation with pressure variations, pulsing flowdaftequent
flow reversals, but care is required in the selectof suitable
durable materials for reliability of the membrane.

Location may be either with the bore horizontal vartical.
Data on flow resistance is not currently available.

Piston Type Check Valves

E6.1

The designs available include straight througid oblique
patterns, pilot pressure energises the piston tenopr close
during a reversal situation. The seating load toldhthe
closure (i.e. a piston) shut may be supplied fronsyatem
pressure via a pilot, an external load or a combio@ of both.

General features are as follows:-

(@) Generally used on line sizes below 2 in. NPEhis
valve has a dashpot.

(b) Causes relatively high pressure drop.
() Spring loaded type may operate at any orieotsti
other types should be installed so that the pistdh

close by gravity.

(d) Suitable for frequent, but not sudden, flowersal and
pulsating flow duties.

(e) Unsuitable for gritty or dirty fluid service.

Q) Is equipped with an orifice to control the rats
movement of the piston. As the orifice used aquad
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service is considerably larger than an orifice Boigas
service, a valve designed for gas service shoutdoao
used in liquid service unless the orifice in thstqn is
changed.

E7. Screw-Down Stop and Check Valves

E7.1 A valve in which the disc is held closed bsalve stem which
can also be retracted to permit free movement ef disc.
Generally used in steam generation by multipledvsjl where
a valve is installed between each boiler and thennsteam
header. These are normally of the globe type,shung type
are also available (para. E3.12(a)). Other vangstiare also

available (e.g. check feed valves).

ES. Wafer Check Valves
E8.1 General features are as follows:-
(@) A check valve that is installed between pipades and

(b)

(©)

(d)

(€)

(f)

(9)

in which the mechanism consists of a single or dual
plate swinging on a hinge.

Reduced bore type generally available, in lgiges 2
in. NPS and above.

Single plate type causes high pressure drom &sn
unsuitable for use on low flow and low pressure gas
services.

Dual plate type utilises a spring to effectstice rather
than reverse flow pressure and may be used to ns@im
water hammer. For faster response a higher torque
spring may be specified, in which case account Ishou
be taken of the resulting higher pressure drop.

Dual plate type may be installed for flow inyan
direction, including vertically downward for certai
sizes - confirm with manufacturer.

Dual plate type generally suitable for use ajuid or
vapour service, but not recommended for slurryiserv

Requires to be removed from line for repair.
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EO.

E10.

E11.

(h) A wafer check valve shall not be used in flatimar
toxic service due to the possibility, in the eveintire,
of expansion of the bolts and subsequent flange
leakage. When a wafer check valve is used ancka fi
hazard exists, a light gauge stainless steel shshall
be wrapped around the valve and exposed bolts,
irrespective of service.

0) It is essential to ensure that the plates dd faul
adjacent valves or connected pipework.

Spring Operated Non-Slam Check Valves

E9.1 This is an axial flow valve, used specifically compressor
discharge lines subject to pulsating or low flowndiions
where a tilting disk type valve may ‘chatter’.

E9.2 This valve may be used on liquid systemsnaatarnative to
tilting disk type valves. It offers the least st@nce to flow of
any check valve type.

Foot Valves

E10.1 Generally installed at suction inlet of a purto maintain
prime. Valve may be fitted with a strainer to kel and
other foreign matter from entering the pump suction

Check Valve Standards

(@) Steel swing check valves shall comply with B&lor
API Spec. 6D. Full port valves are specified to BS
1868 or API Spec. 6D, regular port valves are spedi
to API Spec. 6D.

(b) Cast iron swing check valves shall comply w&8
5153.

(c) Steel lift check valves below 2 in. NB:-
0) Classes 150 to 800 shall comply with BS 5352.

(i) Class 1500 shall comply with BS 5352 or be to
manufacturer’'s standard.

(i)  Class 2500 shall comply with BS 1868 or be to
manufacturer’'s standard.
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(d) Steel lift check valves size 2 in. NB and absivall
comply with BS 1868 or be to manufacturer’s staddar

(e) Steel screw-down stop and check valves beiowNB.
() Classes 150 to 800 shall comply with BS 5352.

(i) Class 1500 shall comply with BS 5352 or be to
manufacturer’s standard.

(i)  Class 2500 shall comply with BS 1873 or be to
manufacturer’s standard.

Q) Steel screw-down stop and check valves sizas 2B
and above shall comply with BS 1873 or be to
manufacturer’s standard.

(9) Wafer check valves shall comply with APl Stadda
594.

(h) Tilting disk check valves are to manufacturer’s
standard.

() Spring operated non-slam check valves are to
manufacturer’s standard.
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APPENDIX F

TYPES OF CONSTRUCTION

This Commentary relates to clauses 3.2 and 3.3.

List of figures illustrating individual valve types

Figure

F1 : Gate Valves:

F2 : Globe Valves:

F3 : Check Valves:

F4 : Ball Valves:

Valve Type

Wedge Gate (Straight through)
Wedge Gate (Venturi Pattern)

Parallel Slide Gate
Parallel Double Disc Gate

Conduit Slab Gate
Knife Edge Gate

Globe (ball type)
Globe (plug type)
Globe (needle pattern)
Globe (angle type)
Globe (oblique type)

Swing Check
Screwdown Stop & Check
Lift Check (disk type)
Lift Check (piston type)
Lift Check (ball type)
Lift Check (in-line ball type)
Axial Flow Check
Dual-disk Wafer Check
Tilting disk Check
Foot Check Valve

One piece Body Ball

Split Body Ball
Split Body (sandwich type) Ball
F5 : Butterfly Valves: Double/Single  Flange,
‘U’ Section and Flangeless
Wafer Types
F6 : Plug Valves: Lubricated Taper Plug

Pressure Balance Taper Plug
Lubricated Parallel Plug
Lift Plug
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F7 : Diaphragm Valves:

F8 : Special Purpose Valves:

F9: Special Purpose Valves:

F10:

Weir Type Diaphragm

Straight-through Diaphragm

Pinch Valve
Flush Bottom Valve
Sampling Valve
Air Vent Valve
Deluge Valve
Float Operated Valve
Bellows Sealed Globe

Diverter Valve (glojes)
Excess Flow Valve

Port and Stop Arrangements

Multiple Port Valves
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Ref Name of part

1 Handwheel nut

2 Handwheel

3 Stem nut

4 Yoke

5 Yoke bolting

6 Stem

7 Gland flange

8 Gland

9 Gland bolting or gland
eyebolts and nuts

10 Gland lug bolts and nuts

11 Stem wiper packing

12 Stem packing

13 Plug

14 Lantern

15 Backseat bushing

16 Bonnet

WEDGE GATE 17 Bonnet gasket

18 Bonnets bolts and nuts VENTURI GATE

19 Gate

20 Seat ring

21 Body

22 One piece gland
(alternative)

23 Valve part

24 Seal opening

*. E Ref Name of Parts
|§ Ref | Name of Parts 1 Body
e 1 Body 2 Yoke
i 2 Bonnet yoke and cover 3 Cover
3 Spindle 4 Spindle
4 Seat 5 Seat
5 Disk 6 Plate
6 Wedge 7 Conduit ring

DOUBLE DISK GATE

CONDUIT GATE

FIGURE F1 (part1of2) GATE VALVES
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Ref Name of parts
1 Handwheel

1 2 Bridge
3 Piller
4 Stem

2 5 Gland

El 6 Gland packing
7 Bonnet

4 8 Bonnet gasket
9 Body

E 5 10 Body seal ring

11 Disk

6 12 Disk spring
13 Disk facing ring

/
HOO® "

X ol
¥
PARRALLEL
SLIDE GATE
Ref. Name of part
1 Handwheel
2 Bridge
RAT 3 Stem
Sm—
:'I 4 Piller
g 5 Gland
. 6 Packing
7 Knife
izt -". 8 Body

KNIFE EDGE GATE

FIGURE F1 (part 2 of 2) GATE VALVES
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GLOBE ( BOLT TYPE DISK } 17

REF

Name of parts

© 00 N O g~ WN PR

I el
w N P

=
~

1l4a
15
16

18
18a
19
20
21
22
23
24
25
4 26
27
28
29
30
31
32
33
34

Handwheel retaining nut
Handwheel

Yoke bush nut

Yoke bush

Stem

Gland stud bolt nut
Gland flange

Gland end piece bushed type
Gland end piece type
Gland follower

Gland bush

Gland stud bolt

Gland bolt hinged type
Gland packing

Wiper rings

Yoke

Bonnet

Lantern ring

Bonnet flange
Body/bonnet flange
Bonnet stud bolt nut
Bonnet stud bolt

Back seat bushing

Body

Bonnet gasket

Disk ball type

Disk plug type

Disk nut

Disk nut back seat type
Disk thrust plate

Seat ring shoulder seated
Seat ring bottom seated
Body boss

End flange

Condensing chamber
Pressure relief plug boss

GLOBE ( PLUG TYPE DISK )

FIGURE F2 (PART 10F 2) GLOBE VALVES
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Name of parts

1 Hand wheel nut

2 Hand wheel

3 Stem

4 Gland nut

5 Gland

6 Packing

7 Bonnet

8 Body

9 Needle disk

10 Seat
Ref Name of part
1 Body

2 Bonnet

3 Body seat ring

4 Bonnet gasket

5 Disk

6 Yoke

7 Disk thrust plate

8 Handwheel

9 Handwheel retaining nut
10 | Yoke bush

11 | Gland flange

12 Gland follower

13 Stem

14 Back seat bushing
15 Disk nut

16 Lantern ring

17 | Stem packing

18 Bonnet stud bolt
19 Nut for gland stud bolt
20 | Gland stud bolt

21 Nut for gland stud bolt
22 Body/bonnet flange
23 Bonnet flange

24 End flange

FIGURE F2 ( PART 2 OF 2) GLOBE VALVES
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Name of part

Boo~v~ouorwnrk

Body

Cover

Cover gasket

Hinge pin

Pipe plug ( not shown )
Hinge

Disk retaining nut

with pin

Seat ring

Ref

Name of part

-l —
NV

ra
//'

7z

©CooO~NO UL~ WNER

Body
Bonnet
Body seat ring
Bonnet gasket
Disk
Stem
Disc nut
Body/bonnet flange
Bonnet flange

SCREW-DOWN STOP & CHECK

FIGURE F3 (PART 1 0F 3) CHECK VALVES
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UNION RING

DISK HOLDER

RENEWABLE
DISK

DISK RETAINING NUT
LIFT (DISK)
COVER A UNION RING
\\_‘ o ?é
S\ BALL Z ?’n GUIDE
L)
’
SEAT : BALL
~~BODY SEAT

BODY
LIFT (BALL-HORIZONTAL) LIFT (BALL-VERTICAL)

(D
L

Name of part
Body

Seat

Valve disc
Stainless steel rogl
P.T.F.E bearing
Spring

Soft seal ring

~NoO U R WNERD

LA

5 1[. N
l|=l=f

//I/.v

AXTAL FLOW

FIGURE F3 (PART 2 OF 3) CHECK VALVES
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WAFER (DUAL DISK)

PRESSURE-SEAL
/COVER

DISK

PIVOT PIN

—BODY
SEAT

TILTING DISK

BODY

CLOCK

€ . [ TSEAT
| & E‘
STRAINER

FOOT (WITH STRAINER}

FIGURE F3 (PART 3 OF 3) CHECK VALVES
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TOP ENTRY

2
75
i o | II
I
4
3) (a5 (3
EEALFD CAVITY
BALL

ONE PIECE BODY (END OR TOP ENTRY)

DRDIE 7 9 13
; y ¥

R W///,‘/ '

W g O
,,f- %%

TRUMMION SUFPORTED
BALL

SPLIT BODY (END ENTRY)

Ref

Name of part

1 Body

2 Insert

3 |Ball

4 | Stem

5 | Trunnion

6 Gland

7 Gland nut

8 Cover

9 | cCover bolting
10 | Body seat rings
11 [wrench

12 [ Body plug

13 [Insert seal

14 | Fire safe gasket
15 [ stem seal

16 | Gland packing
17 [ Cover seal

Ref | Name of part

1 Body

2 Body connector

3 Body connector gasket
4 Trunnion

5 Insert

6 Ball

7 Stem

8 Stem seal

9 Gland

10 Gland bolts

11 Indicator

12 Body seal rings
13 Wrench

14 Wrench nut

15 Body connector bolting
16 Body plug

17 Insert seal

18 Fire safe gasket

FIGURE F4 BALL VALVES (PART1 OF 2)
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SPLIT BODY (SANDWICH CONSTRUCTION)

Ref [Name of part

T [Body

2 Body connector

3 Ball

4 Stem

5 Body seal ring

6 Body connector seal
7 Gland packing

8 Stem seal

9 Gland

10 (Gland nut

11 [Wrench nut

12 [Wrench

13 [Body connector bolting
14 [Disk spring

15 [Body marking plate
16 [Wrench sleeve

FIGURE F4 BALL VALVES PART 2. OF 2)
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Ref | Name of part

Stem
Gland
Body

Bearing
Thrust washer
Stem/disk pin
Thrust washer
Bearing
Packing

10 [ Seal spring
11 | Seal

12 | Disk

=N
B

—
1

T ?-/)f
F41»2333231

©CooO~NO UL~ WNE

TYPICAL ASSEMBLY

HIGH PERFORMANCE VALVE

|

B )

=T A

DOUBLE FLANGE g ¥

-.E%ga- =S
— ——

U - SECTION

£

SINGLE FLANGE FLANGELESS

OR LUG TYPE

FIGURE F5 BUTTERFLY VALVES
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Ref Name of part

1 Combinator lubricant screw
2 Check valve

3 O ring

4 Bolts

5 Top cover

6 Taper plug

7 Body

g Gasket

10 Flexible Plate

11 Press ring

12 Adjustable screw
13 Nut

14 Bottom screw

15 Stop

16 Stop plate

17 Snap ring

Sealing Ring
=) =)

Ref Name of part

1 Operating Square
2 Stem bearing
3 V -ring
4 Sealing ring
5 Gasket
6 Thrust plate
7 Body
8 Ball seat
9 Bottom cover
10 Ball
11 Pressure screw
12 Bottom screw
o 13 Studs
@ @ m o 14 Retaining ring

15 Diaphragm

PRESSURED BALANCED PLUG 16 | Pug

(INVERTED LUBRICATED PLUG ) 17| Equaliser ring
18 Operating stem
19 Oring
20 Stop

21 Check valve
22 Parallel key
23 Nut for stem

24 Lubricant screw
25 Spring

26 Ball

27 Draphragm

FIGURE F6 PLUG VALVES (PART1O0OF 2)
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Ref

Name of part

O©Coo~NOOTh~WN PR

NON-LUBRICATED LIFT PLUG

Operating square
Stem bearing
Vring

Sealing ring
Gasket

Thrust plate
Body

Gasket

Bottom cover
Bottom screw
Plug

Equailser ring
Operating stem
Oring

Stop

Check valve
Parallel key
Nut for stem
Lubricant screw
Nuts

Stud

Name of part

Plug

Yoke bonnet
Stem

Pkg, gland flange
Bonnet gasket
Indicator keeper pin
Body

Bonnet stud nut
Packing gland
Eyebolt

Bonnet stud
Eyebolt nut

Plug key

Eyebolt keeper pin
Packing
Lubricating fitting
Operating nut
Qring

FIGURE F7 DIAPHRAGM VALVES ( PART10F 2)
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Handwheel pin
Felt washer
Thrust race

Name of part
Washer

Handwheel

Compressor
Spindle

Spindle nut
Bonnet

Ref
1
2

3
4

5
6
7
8
9

PAGE94

Diaphragm
Body

10
11

RP 62-1
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FLUSH BOTTOM

D
pL

Name of part

OO ~NOOTAWNRIO

Seal ring
Plunger
Comp. ring
Index ball
Lower gland
Body
Upper gland
Springcones
Washer
Lock washer
Lock nut
Coupling
Bonnet
Spindle
Handle
Washer

Nut

FIGURE F8 ( PART 1 OF 2) SPECIAL PURPOSE VALVES
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COVER

ORIFICE PLATE (SMALL) e

ORIFICE PLATE {(SMALL)

SEAT | ﬁ ORIFICE FLATE (LARGE)
> BODY
BALL FLOAT
BALL FLOAT
SINGLE VAL VE DOUBLE VALVE

AIR VAL VES

DIAPHRAGM

BELLOWS SEALED VALVE
SPRING
OKE SLEEVE
BODY ERTIET STEM BAFFLE
BELLOWS

DRAIN VALVE

T.W.L VALVE CLOSED

FLOAT OPERATED

FIGURE F8 ( PART 2 OF 2) SPECIAL PURPOSE VALVES
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L IEET B B WK +
3) (D (6
TR N 4
t L9 — -
AN - g i —— 5)
’E . "I'i :: "
DRO)
= 2 3 g 1 —
o 1 3) (3 -
DIVERTER VALVE
Ref | Name of part Ref| Name of part
1 Body 9 Packing
2 Body 10 Gland
3 Seat 11 Gland flange
4 Disc 12 Yoke brushing
5 Disc pad 13 Indicator
6 Stem 14 Hand wheel
7 Disc nut 15 Stud bolt
8 Bonnet 16 Nut
Ref | Name of part
K . N
e ii 01 Body
0z 04 02 Bonnet
26 o ‘ 31 04 Guide bushing
30 — Pl B— 32 06 Spring
B 7 A [ 07 Disc
06 - - 14 10 | Vortex bushing
ég i /,4 11 Control brushing
10 i % — — — e 12 Stem
12 = =3 77 13 Adjustment bolt
01 1 14 PIN
11 v
15 Ball
M 25 Drainplug
P L 26 Hex screw
EXCESS FLOW VALVE 0| Oing
31 TEC ring
32 TEC ring

FIGURE F9 SPECIAL PURPOSE VALVES
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EXHAUST

EXHAUST
S

SUPPLY SUPPLY

POSITION 1 POSITION 2 POSITION 1 POSITION 2 POSITION 1 POSITION 2
ARRANGEMENT No1 - 3 WAY 2 ARRANGEMENT No 2 - 4 WAY ARRANGEMENT No 3 - 3 WAY 3
PORT 90 DEGREE TURN - TWO 4 PORT 90 DEGREE TURN - PORT 90 DEGREE TURN - TWO

POSITIONS TWO POSITIONS, POSITIONS

e~
L R L L
/7 t\
c
s
POSITION 1 POSITION 2 POSITION 1 POSITION 2 POSITION 1 POSITION 2
ARRANGEMENT No 4 - 3WAY 3 ARRANGEMENT No 5 - 3WAY 3 ARRANGEMENT No 6 - 3 WAY 3
PORT 90 DEGREE TURN - TWO PORT 90 DEGREE TURN - TWO PORT 90 DEGREE TURN - TWO

POSITIONS POSITIONS POSITIONS

POSITION 1 POSITION 2 POSITION 3 POSITION 1 POSITION 2 POSITION 3

ARRANGEMENT No 7 - 3 WAY 3
PORT 90 DEGREE TURN -
THREE POSITIONS

ARRANGEMENT No 8 - 3 WAY 3
PORT 180 DEGREE TURN -
THREE POSITIONS

POSITION 1 POSITION 2 POSITION 3 POSITION 1 POSITION 2 POSITION 3
ARRANGEMENT No 9 - 3 WAY 3 ARRANGEMENT No 10 - 3 WAY
PORT 180 DEGREE TURN - 3 PORT 180 DEGREE TURN -
THREE POSITIONS THREE POSITIONS

POSITION 1 POSITION 2 POSITION 3 POSITION 4 POSITION 1 POSITION 2 POSITION 3
ARRANGEMENT No 11 - 3 WAY ARRANGEMENT No 12 - 3 WAY
3 PORT 270 DEGREE TURN - 2 PORT 180 DEGREE TURN -
FOUR POSITIONS THREE POSITIONS

il — . ~4 " L
L < R L < L R
|
c c c
s s
POSITION 1 POSITION 2 POSITION 3 POSITION 1 POSITION 2 POSITION 3
ARRANGEMENT No 13 - 3 WAY ARRANGEMENT No 14 - 3 WAY
2 PORT180 DEGREE TURN - 2 PORT 270 DEGREE TURN -
FOUR POSITIONS THREE POSITIONS

FIGURE F10 PORT AND STOP ARRANGEMENTS (PAGE 1 OF 3 MULTIPLE
PORT VALVES
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HOW TO ORDER - WHEN ORDERING MULTIPLE PORT VALVES, SPECIFY THE SIZE,
FIGURE NUMBER AND THE PORT AND STOP ARRANGEMENT, ( WHEN MULTIPLE PORT
VALVES ARE INVERTED, THE ARRANGEMENT REVERSES.)

COMPARISION OF REGULAR AND TRANSFLOW MULTIPLE PORT VALVES
REGULAR PATTERN - FOR SWITCHING WITH CUT-OFF BETWEEN POSITIONS
TRANSFLOW PATTERN - FOR SWITCHING WITHOUT CUT-OFF BETWEEN POSITIONS

3 - WAY, 3 - PORT

REGULAR
TYPE VALVE

\,’i\/
TRANSFLOW Sl /7 t\ R KLA
TYPE VALVE
¥L

POSITION 1 POSITION 2 POSITION 3

3-WAY, 2- PORT POSITIVE SHUT OFF

| I I LI
REGULAR S—L R L R L R—S
TYPE VALVE \
| | s |
c cA c

| | |
l I l = L FIG1 FIG 2
M~ — i — g
TRANSFLOW ~ S—L = R LR LR_S
TYPE VALVE Q1P
/] ‘\ ,S /]P NEGATIVE SHUT OFF
L c—A c
POSITION 1 POSITION 2

FIG 3 FIG 4

FIGURE F10 PORT AND STOP ARRANGEMENTS (PAGE 2 OF 3 MULTIPLE
PORT VALVES
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APPENDIX G

MATERIALS

This Commentary relates to clause 1.2.

G1. General

Gl1

G1.2

* G1.3

Gl.4

For most applications and non-corrosive dytessbon steel is
normally used for the pressure retaining boundafor high
temperature applications creep resisting steel lm@gpecified.
Alloy steel, stainless steel, nickel alloys, plastirubber lined

or other special materials may be required on ceive
services or where there are clean or other special
requirements.

Materials for low temperature service (down30<C) may be
carbon or alloy steel with impact test requirements
Aluminium or stainless steel may be specified foogenic
service (-50C to -196TC). Further requirements for low
temperature applications are provided in Appendi& of BP
Group RP 42-1.

Cast iron valves should not be used exaapafiderground
water services, subject to the approval of BP.

Materials used for valve trim should be sugator exposure
to the line fluid. Seating components may requoebe
manufactured from, or faced with, a hard materialg( nickel
alloy, tungsten carbide, stellite etc.), to withglavear, erosion
and wire drawing. Performance of hard facings ntpend
on the suitability of the substrate material pantarly at low
temperatures. Materials for valve stems shouldhmesen with
a view to avoiding galling when in contact with s,
trunnion bearings etc.

G2. Materials for Fire Hazard Areas

G2.1

(@)
(b)

Where fire is a possibility the following nrégdés should not be
used for valve components in flammable or toxiwiser-

Cast, malleable, wrought or nodular iron.

Brittle or low melting point materials such asiminium, brass
or plastics.
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Note: Plastic linings and seals may only be usedfiia
hazardous areas subject to approval by BP, wheeentture
of the fluid prohibits the use of fire resistanttaréals.

G2.2 When choosing materials care should be talkenavoid
galvanic action between dissimilar materials.

G3. Elastomers and plastics

G3.1. Some elastomers and plastics may be sulojestelling when
used with particular fluids (e.g. nitrile rubber it suitable in
de-ironised water, nylon may swell with water).

G3.2 Elastomeric materials in contact with gasetwslrocarbons
shall be of a type not prone to high gas permeataies
resulting in failure when subject to a sudden puessdrop
(explosive decompression). Materials appear to rbest
sensitive to rapid pressure reductions occurrindgpbe70 bar
when pressures have previously been higher. Hargserials
(e.g. 90 durometer) are more resistant than softenes and
special, explosive decompression resistant grades tbeen
developed for this service. Note that, becausedeiects
inherent in the manufacturing process, it is difficco make
any elastomer resistant where the section sizeeelsc®.33
mm.

G3.3 Valve pressure-temperature ratings are limit@den non-
metallic materials (PTFE, nylon, rubber) are usent §eats,
seals, linings and gaskets. For example Virgin BTE
normally limited to a maximum operating temperatwe
200<C. (Note that this may be increased marginallyth®/use
of a suitable filler, e.g. glass. A guide to tenapare limits
can be found in BP Group GS 142-7 and most valve
manufacturers publish pressure/temperature ratingves for
their valves.

G4. High Temperature Service

G4.1 For high temperature (generally above 400°G)vgr station
steam services 2 ¥4% Cr 1% Mo or 2% Cr, 2% Meg Ya
Vanadium steels are often chosen. The seats ashkd ahill
require hard facing with alloys of cobalt, chromiuand
tungsten and a difference between the hardnedsedisk and
seat is recommended to avoid galling.
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G5. Low Temperature Service

G5.1 For low temperature service (less th&l@0most ferrous alloys
suffer a reduction in notch impact strength anduieg charpy
impact testing to demonstrate adequate toughneskhe
following is a useful guide to the minimum Charpyoich
impact energy values which should be expected:

Average (Joules) = [min. specified yield (or 0.2%oqf)
strength (MN/m2) / 10]

Individual (Joules) = 0.75 x Average

G5.2 Where materials are to be welded it is reconded that the
average impact energy value be increased by 1G3oul

G5.3 Most non-ferrous materials such as coppeppeo alloys and
nickel alloys are suitable for low temperature segv 2 Y%
nickel steels may be used down to €7and austenitic
stainless steels retain acceptable properties ewerder
cryogenic conditions.

G5.4 Cast iron should not be used for low tempeeaservice.

G6. Anhydrous Ammonia Service

G6.1 Copper and copper based materials should ratded in this
service. Steels should have a maximum vyield dtieB§0
N/mm2 (i.e.. low strength steel) and all welds ieeb
components should be stress relieved.

G7. Chloride service and Environments

G7.1 Stainless steels may be susceptible to stogsssion cracking
in chloride containing environments at temperatuggsove
60C. depending on the concentration and stress .leVar
purposes of hydrostatic testing, chloride contehttlze test
water should be limited to 30 ppm - lower if evagtmn and
concentration is likely.

G8. Sour service

G8.1 Materials for sour service should comply w&R Group GS
136-1 which includes the requirements of NACE Stah¥R-
0175. This limits the hardness of carbon steetxjuires

GUIDE TO VALVE SELECTION



austenitic steels to be solution annealed and piewispecial
requirements for bolting, welding, etc.

G9. Hydrogen Service

G9o.1 Carbon steel may be used for hydrogen serugeto a
maximum of 23@. The material shall be selected in
accordance with API Std. 941 (Nelson Curves); ¢heice
depends upon the mixture of free hydrogen and dthiels at
particular hydrogen partial pressures and temperatu

G10. Wet Ceand Chlorine Service

G10.1 When choosing materials for wet2Gfr wet chlorine service
specialist advice should be sought.

G11. Material Composition of Welding End Valves

G111 The chemical composition (by ladle analysisyalve bodies
with butt weld or socket weld ends should be resi as
follows:-

(@) Carbon and carbon-maganese steels

Carbon .... 0.25% max. (forgings and castings)
Carbon equivalent (C.E.)1 .... 0.42% max.

where

M
(CE)L=C +?”
It is recommended that the steelmaker be requioed t
confirm that regular production checks show that th
carbon equivalent (C.E.)2 does not exceed 0.45%.
where

Mn Cr+Mo+V Cu + Ni
(C.E.)2—C+6 + 5 + 15

Note:- If necessary, in order to achieve minimum
specified strengths, it may be permissible to iasee
the specified maximum maganese contents, as given i
the referenced specification, up to a maximum 6%cl.
provided the maximum permitted C.E. is not exceeded

(b) Chromium-molybdenum steels

Steels with 2% Cr and less:
Carbon Max. = 0.20% (forgings and castings)
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G1l2.

G13.

G11.2

Steels with more than 2% Cr:
Carbon max. = 0.15%

Residual elements:

Copper ....cccceeeeeee 0.30% max.
Nickel ............... 0.40% max.
Tungsten ............... 0.10% max.
Tin 0.03% max.

Austenitic stainless steel valves which arbet welded should
be manufactured from a low carbon grade (e.g. 3GA6L) or
stabilised grade (e.g. 321) in order to avoid c@iom resulting
from the sensitization of the material.

Plated Components

G121

G12.2

When specifying valves (especially ball \&ler corrosive
service (e.g. produced water) it is necessary tke tanto
account the fact that plating is usually porous that, if
problems are to be avoided, the base material nhest
corrosion resistant (e.g. stainless steel). ThdoWeng
guidelines are suggested for electroless nickekepla

(@) minimum plating thickness should be 0.08 mm;

(b) plating should be free of porisity;

(9 phosphorous content should be at least 10%;

(d) plating should have a maximum of 0.5% of elgme
other than nickel and phosphorous;

(e) the heat treatment should be conducted in alzrure
with a written procedure;

Q) the base material should be compatible withglating
to ensure adequate bonding;

Plating is rarely effective where the serviseabrasive and
overlaid or sprayed coatings (e.g. tungsten carpidee
generally preferred.

Ball Valve Components

G13.1

Ball valves should normally be suppliedhwstainless steel
balls. Chrome plated carbon steel balls should betused.
Electroless nickel plated carbon steel balls maybesidered
for non-corrosive service in which case the reconmuagons
of G14 apply.

RP 62-1 PAGE104
GUIDE TO VALVE SELECTION



G13.2

Balls and seats for abrasive service showddcbated with
tungsten carbide, stellite or other appropriate evéil.

G14. Gland Packings and Stem Seals

Gl4.1

G14.2

G14.3

Gl14.4

G14.5

Compression packings consist of deformable maggath as
exfoliated graphite and carbon or polymer filamgath

woven into a braid. The material is typically imetform of a
box section, supplied in a continuous coil or apasate pre-
formed ring elements. The latter are preferredcsinlensity
can be more carefully controlled but coils can als® cut to
provide individual rings. Compression by the gldotiower

urges the packing against the valve stem and stutiox wall
to provide a seal. Such packings traditionally feuffrom

relaxation of the load over time leading to lea&ag service.
To combat this, and where sealing integrity is ofme

importance, techniques such as live (spring) logdiand
specially shaped packing rings may be employed.

Graphite packing containing even small amswftimpurities
can cause corrosion of martensitic stainless stable stems in
the presence of water (e.g., after hydrostatiarig¥t To avoid
this, such material should be supplied with a csivo

inhibitor having a passivating or sacrificial actiothe former
is preferred).

A common cause of leakage is overlong stulfaxes with too
many packings rings such that the load applied H® dland
follower never reaches the lower rings. Reduchmglength of
such arrangements (e.g. by replacement of superglpacking
by a rigid spacer) can often be beneficial.

Chevron packings generally consist of V' g rings of
PTFE and reinforced polymers which are preloadedtloy
gland and pressure energised by the process methey are
most frequently used in applications where frictioust be
minimised (e.g. control valves).

‘O’ ring seals consist of round section aetasér rings fully
retained in properly designed housings and sealegrissure
energy from the process fluid. Materials must beefully
selected to suit the fluid being handled. Diantetiearances
must be minimised if extrusion is to be avoided, atdhigher
pressures, rigid plastic backing rings may be us&pecially
filled elastomers are available for use in gas ss¥wwhere
explosive decompression is a possibility.
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G14.6

G14.7

G14.8

G14.9

Reinforced lip seals consisting of an outexash of polymer
(e.g., PTFE) with internal nickel or stainless $tepring are
also pressure energised at higher pressures. \Vighessure is
low, the spring is intended to provide sufficiemrick to make a
seal between the polymer sheath and the wall ohtlusing or
stem. They can be very effective but will leakciatched
across the sealing face. They may also leak during
temperature changes where these occur relativeilgkiyu

Thrust packings are packing rings or washerspolymeric
reinforced materials mounted on shoulders in tharns and
on the salve stem; initial sealing may be requited a
compression packing. They are only used with @uatirn
valves.

Diaphragm seals of diaphragm valves are useidolate the
valve stem from the process medium. Various desaa
employed including bellows diaphragms of elastoment
polymeric materials. It is important to realiseath unless a
secondary seal (e.g., ‘O’ ring) is provided on tseem,
diaphragm rupture will result in leakage to atmosph

BP Chemicals in it's drive to reduce bothsemg and future
potential fugitive valve stem emissions from plants has
implemented Environmental Management of it's wedge,
globe and check valve populatioBxisting and new projects
should use the technology and current BP Chemical
agreements  to achieve good long term environmental
performance. For further details of the technologynd
agreements contact BP Chemicals Engineering Teolyol
Manager, Vessels and Piping.

Non-compliance with the technology and agreememitddche
detrimental in terms of plant fugitive emission fpemance
and financial penalties to BP Chemicals.

In the case of ball valves BP Chemicals acceptsiritastry
standard to meet it’s fugitive emission objectives.

BP Chemicals has a preferred technology for patadide
valves. For further details of the technology argtements
contact BP Chemicals Engineering Technology Manager
Vessels and Piping.
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G15.

Bolts, Nuts and Screws

G15.1

G15.2

G15.3

G15.2

Material for bolts, studs, screws, and nhisutd be selected to
suit the flange materials and conditions of senacel should
generally comply with BP GS 142-9.

For sour service ‘M’ grade bolting will be gared where
contact with the working fluid is expected (e.guilated joints
where leakage may occur).

For low temperature applications, impact eestalloy steel
material (L grade) should be specified. For cryogeservice,
austenitic stainless steel is frequently used buthould be
remembered that this material is much weaker tHiy steel,
so bolt load may be restricted where a direct stldsdn is
made without redesign of the joint.

Bolts for use on offshore applications shobkl zinc or
cadmium plated. PTFE coating has limited effectss
unless it is applied on top of plating since, hétcoating is
ruptured, corrosion may be accelerated.
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TABLE G1 - VALVE BODY AND BONNET/COVER MATERIALS (&rt 1of 2)

Typical Specifications Typical
Material Forgings Castings Application
Carbon Steel BS 1503-221-490 BS 1504-161-480 Non corrosive process
ASTM A105 ASTM A216 hydro- carbons, produced
Gr. NCB water, slurries deaerated s¢a
water, water air, steam
Chromium-Moly BS 1503-621-960 BS 1504-621 H.P steam and process gogd
1% Cr. ASTM A182- Gr.F11 ASTM A 217 resistance to sulphur and
% Mo. Gr. NC6 hydrogen, good mechanical
properties at elevated
Chromium-Moly temperatures
5Cr-% Mo BS 1503-625-590 BS 1504-625

ASTM A1820-Gr. F5

ASTM A217-Gr. C5

Stainless Steel

BS 1503-304-S40

BS 1504-304-C15

Corrosive service, low temp.
service, services requiring
cleanliness, unsuitable for
sea water service. Not to b
used where chlorides exceg¢d
30 ppm

ASTM A182
Gr. F304

ASTM A351 -
Gr. CF8

Type 304

1%

D

Stainless Steel BS 1503-316-S31/ BS 1504-316-C16 Highly corrosive service.

Type 316 S33 Not recommended for sea
ASTM A182 - ASTM A351 - water. Not to be used wherge
Gr. F316 Gr. CF8M chlorides exceed 30 ppm

BS 1503-221-Gr. 490 BS 1504-161-Gr. 480
LT 50 ASTM A350- LT 50 ASTM A352-Gr.
Gr. LF2 LCB

Carbon Steel
(Impact Tested)

Low temperature service
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TABLE G1 - VALVE BODY AND BONNET/COVER MATERIALS (&rt2 of 2)

Typical Specifications Typical
Material Forgings Castings Application
Bronze - BS 1400 Black sewage, brine, firg
Gr. LG2 water, air, steam, watqgr
- ASTM B62 leaded bronze has poor
Alloy B36 resistance to sea water
Aluminium - BS 1400 Gr. AB2 Sea water, black sewage,
Bronze brine, fire water. Good fo|
high velocities. Unsuitablg
for sulphide polluted water
Titanium ASTM B348 Gr. 2 Sodium hypochlorite and
ferritic chloride solutions
Grey Cast Iron BS 1452 Gr. 220 Land locations, wate)
ASTM A126 aqueous  solutions, nop-
Class B volatile chemicals. Do naqt
use for hydrocarbons ar
hazardous service. Shoyld
not be used where freezing
may occur. May be used fpr
underground water servide
but otherwise should He
avoided
Spheroidal BS 2789 As grey cast iron but may be
Graphite Cast ASTM A395 used at higher pressures apd
Iron temperatures
Monel 400 ASTM A494 or Sea water, brackish water,

A744-M-35-1

brine. Good resistance to g
acids except oxidising type

U=

Hastelloy Alloy C

ASTM A494 or
A744-CW-12M

Hypochlorites, acetic aci
chlorine, hydrogen

L

13% Chrome Steel;

BS 1503-541- S21 AS
A182-F60

bB8 1504-420 C29 AST
A217-CA15

MNatural gas + C®
(Hardness limited to 22R
max)

Super Duplex
Stainless Steel

Sea water service Natur
gas + extreme CP
Extreme sour service

22

UPBV
PVDF
PP
ABS

Land locations or insid
modules  only  Non-fir
hazardous services wat

D (U (D

and process services

RP 62-1
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TABLE G2 - TYPICAL APPLICATION OF METALLIC TRIM MAT ERIALS

MATERIAL

NOTES

13% Chrom. Steel

General services, gases, oilnst&ormally supplied with
body materials LBC, WCB, WC1, WC6, WC9, C5 and C1
Note: Stems may be subject to graphitic attack

13% Chrom. with Nickel Alloy Facing

General sergcsteam, water, air, gas, fuel oil non-
lubricating, non-corrosive low viscosity oils. Naaty
supplied with WCB body material.

13% Chrom. Steel, Hard Faced

General services nstems, oil and oil vapour. Supplied

with body materials LCB, WCB, WC1, WC6, WC9 and C5{

o

Hard Faced Trim (e.g. Stellite, Tungsten
Carbide)

Steam, wire drawing applications, dirty service.&ormally
supplied with body materials WCB, WC1, WC6, WC9 C5,
C12, CF8, CF8M and CF8C.

Stainless Steel 18-10-2 with or without
Hard Facing

Corrosive services. Normally supplied with body enials,
LC3,LC2,LC1, LCB, WCB, CF8, CF8M and CF8C.

Bronze

Cold, hot water, marine applications and temp. service.
Normally supplied with WCB body material

Aluminium bronze

Sea water, brine, firewater urahli for sulphide polluted
water.

Super Duplex Stainless Steel

Sea water, sour gervic

Hastelloy Alloy C

Hypochlorites, chlorine, hydrogauiphide, sea water, brine|

Monel and Inconel

Corrosive Services

Electroless Nickel Plating

Used for ball valves

Cast Iron

Not used where freezing is likely to ccu

Titanium

Sodium Hypochlorite

RP 62-1
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TABLE G3 -TYPICAL APPLICATION OF NON-METALLIC MATERIALS
(FOR FURTHER INFORMATION SEE BP GROUP GS 142-7)

MATERIAL

APPLICATION

Butyl Rubber

Cold water and process service, goearesistance

Chlorinated Polyether (Penton)

Process service (goesistance to acids and solvents)
softening can be tolerated can be used toC25

Chlorosulphonated Polyethylene (Hypalo

n) Good tesise to chemical attack (e.g. acids, alkdli

oxidizing agents, minerals and vegetable oils), rf
resistance to aromatic and chlorinated hydrocarbons

Ebonite

Good chemical resistance, most grade soften ab®/&.]
Becomes brittle at low temperatures

Ethylene Propylene (EP DM)

Good mechanical propsttigood resistance to phosph
ester based hydraulic fluids and minerals. Somelgsacarn
be considered for wellhead and hot water applicaidSed
BP Group GS 142-7)

ate

Natural Rubber

Suitable for cold water and some neical and abrasive

service. Has low resistance to solvents, oils andight

h

Neoprene

Suitable for some process services, higresistance with
some grades. Good resistant to sunlight and weashéfers
from compression set when hot

Nitrile

Good general service material, good resigt#o oil, solvents
and chemicals, subject to swelling when used wétliodised
water. Shall not be used for sour service. Poorstasce to
sunlight and weather

b

Nylon

Insoluble in hydrocarbons, good resistanceatkalis, will
absorb water and swell, good frictional properties

Polypropylene

Good resistant to chemical attackilsir to polythene. Ndg
S0 subject to stress cracking as polythene

—

Polyethylene

Good resistance to mineral acids, l@kand solvents. Suffe
embrittlement when subject to polar solvents, sstaicholg
and keytones

Polyurethane

Excellent resistance to oils, solvefigts, grease, petro
ozone sunlight and weather. Good properties at

low

temperatures. Some reduction in properties at fhigh

temperatures, susceptible to hydrolysis should b®tused
with hot water or acid

PTFE (Virgin)

Excellent for most process servicksme grades may be us
at -180C. Max temp. limits (20€) may be increased K
adding fillers. Max. allowable temperature dependsa
seal/valve design. Low friction properties, subjéztcreep
and cold flow under moderate loads.

ed
y

PVC

Can be supplied plasticised or in rigid form. Godaemical
resistance. Can suffer from creep.

Silicone Rubber

Poor physical properties, lack @fsistance to chemic
attack. Not resistant to acids or alkalis. Aromatand
chlorinated solvents and petrol cause swelling

Al

Fluoroelastomer (Viton)

Water and process servie@od resistance to some aci
petrol and solvents. Should not be used with esterd
keytones. Poor flexibility at low temperatures.o¥itA hag

S,

poor methanol resistance, Viton GF has better nmathp
resistance but poor explosive decompression resista
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G16.

Viton and EPDM elastomers (ethylene diene) mayde=l for wellhead seals.
The grade selected shall be suitable for the pmcesditions and resistant to
explosive decompression and subject to approvaky

Most elastomers are subject to swelling when usild de-ionised water,
particularly nitrile rubber. Viton and neopreneastomers should not be
considered for hot water applications because tlag susceptible to
blistering, but may be used for hot oil applicatioEPDM (peroxide cured)
may be considered for hot water applications up306<C. It is recommended
that the use of viton is limited to 1&Dfor pressurised systems and 20Gor
non-pressurised systems.

Material Temperature Limitations

The maximum and minimum operating temperaturesngivelow are a
general guide only for non-corrosive conditions.heTcorrosive nature or
condition of the fluid may restrict the allowablpervating temperature range
and service life of the material. Where any dooibthe material suitability
exist, a materials specialist must be consulted.
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TABLE G4 - BODY AND BONNET/COVER MATERIALS

Temperature C Notes
Materials Min Max
Carbon Steel -29 425
Chromium Moly (1 % Cr, Y2 Mo) -29 593 1,2
Chromium Moly (5 Cr, ¥2 Mo) - 29 593 1
Stainless Steel Type 304 -196 538
Stainless Steel Type 316 -196 538
Carbon Steel (Impact Tested)< LT50/LF2 - 50 343
Bronze - 30 260
Aluminium Bronze - 30 260
Titanium - 30 315
Grey Cast Iron - 204
Spheridal Graphite Cast Iron - 343
Monel 400 -196 425
Hastelloy C -196 425
13 Chrome Steel - 50 600
Duplex Stainless Steel - 50 315
Notes:-
1. Class 150 flanges valves 5@0max.
2. Scaling may occur above 585

All valve temperature limits may be reduced to it and materials.
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TABLE G5 - TRIM MATERIALS

TemperatureT
Materials - Metallic Min Notes
Max
13% Chromium Steel -50 600
13% Chromium with Nickel Alloy or other
Hard Facing -50 450 to 600
(depending on facing material)
Stellite or Tungsten Carbide Hard Facing -196 650
Stainless Steel 18-10-2 with or without
Hard Facing -196 450
Bronze -196 288
Aluminium Bronze -196 260
Monel -196 425
Inconel Dependent on Grade
Duplex Stainless Steel -50 315
Hastelloy Alloy C -196 425
TemperaturéC*
Materials - Non-Metallic Min Max
Butyl Rubber -50 120
Chlorinated Polyether (Penton) 920
Chlorosuphonated Polyethylene (Hypalon) -15 200
Ebonite 0 57/149
(depends on grade)
Perfluoroelastomer (kalrez etc.) 0/35 230/260
(depends on grade)
PEEK -10 250
(depends on grade)
Ethylene Propylene (EPDM) -30 150
Natural Rubber -50 70
Polychloroprene (neoprene) -20 100
Nitrile rubber (NBR) -20 120
Polyproplene 0 100
Polyurethane -30 90
Polyethylene 0 60
PVC -40 60
Silicone Rubber -80 170
Virgin PTFE -190 260#
Fluoroelastomer (Viton) (-5to - 35) 200
(depends on grade)
Hydrogenated nitrile (HNBR) -20 150

*For continuous exposure. Most materials will vgthnd brief excursions to 5° lower and 10/20° highieor
marginal applications specialist advice should beght.
#If fully contained. Note: this material tendsextrude

GUIDE TO VALVE SELECTION



G17.

Chemical Resistance Charts - Table G6 and 7

The following charts are a guide only for chooswajve materials. The
choice is influenced by a number of factors suchflasl concentration,
temperature, line velocity, presence of impuritiabrasion, possibility or
stress corrosion cracking etc. Where any doubstexia BP materials
specialist must be consulted.

TABLE G6 - CHARACTERISTICS OF COMMON ELASTOMERS

GUIDE TO VALVE SELECTION

Elastomer
Property Natural Neoprene Nitrile Butyl Hypalon EPDM Vito
Rubber
Abrasion
Resistance A B B BC B AB B
Gaseous
Permeability C B B A B C B
Tear
Resistance AB B C B B AB B
Cold
Resistance B B B B BC AB BC
Resilience A A BC D C BC C
Flame
Resistance D B D D B D B
Ozone
Resistance C A C A A A A
Key: A = Excellent C = Fair
B = Good D = Poor



APPENDIX H
SIZING AND RESISTANCE TO FLOW
This Commentary relates to clause 1.2.
H1. General

Depending on the type involved, valves can be amsgurce of
pressure loss in a piping systems.

H2. Incompressible (liquid) Flow
H2.1 There are four commonly used methods of statimalve’s resistance
to flow:-

(@) Loss coefficient, K

This is the most convenient form for use in pipgygtem
design since it can be added to the loss coefii€ief other
piping components and the pipe itself to produceowerall

loss coefficient for the system. Pressure or head can be
calculated as follows:-

2

KV
Head loss dH = 29

2
Pressure loss dH E—gi

Wher V= Velocity of flow in pipe
p = Density of fluid
g = acceleration due to gravity

(b) L/D Ratio

This is the equivalent length of pipe, L havingeinal
diameter D which has the same resistance as theval

. fL
Loss coefficient, K D

Where f = Pipe friction coefficient
L = Pipe length
D = Pipe diameter
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A valve resistance quoted in terms of L/D ratio liggpthat an
assumption has been made regarding pipe roughness a
Reynolds Number and hence the value or ‘f’

(©) Valve flow coefficient, Cv

This is the flow of water (at 60°F), measured inSU.
gallon/min. Which can be passed by the valve veheressure
drop of 1 psi acts across it. Pressure drop unflewing
conditions is then given by:-

2
dp :%(23 1bf per sq. in.

Where Q = Flow rate (U.S gall/min.)
G = Specific gravity of liquid.

Note: If Cv is quoted in Imperial gallons the floate will need
to be adjusted accordingly and vice versa. If flsmot fully
turbulent (e.g. highly vicous liquid) a viscositpriection
factor must be applied to Cv.

(d) Metric valve flow coefficient, Kv.

This is the metric equivalent of Cv and represé¢hnésflow in
cubic metres/hr which can be passed by the valvenwn
pressure drop of 1 bar (actually 0.981 bar) actgoss it.
Pressure drop under flowing conditions is then gitg:-

2
op -5

Where Q = Flow rate (cubic metres/hr)
G = Specific gravity of liquid

The relationship between Cv and Kv is:-

Kv = 0.87 Cv (for Cv in U.S. galls)
Kv = 1.05 Cv (for Cv in Imperial galls)

The relationship between Cv and K is:-

K= %Zi (for Cv in US. galls)

K= %ﬁ (Cv in Imperial galls)
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H2.2

H2.3

H3.

H3.2

Table H1 provides guidance on the relativevftesistance of different
valve types assuming fully turbulent flow. In specases, accurate
information should always be obtained from the nfaciurer.

The increase in velocity through a valve magult in the vapour
pressure of the fluid being reached, causing céwita when the
pressure rises again with resulting erosion damagiich situations
should be avoided.

Compressible (Gas or Vapour) Flow

The situation here is much more complex than in thse of

incompressible flow and there is less agreemergronedures. Valve
manufacturers use a variety of different formulae gizing many of
which involve the use of empirically derived fastor The user is
primarily interested in the total pressure drop @ss the valve but the
condition within the valve itself (e.g. possiblegthipressure drop
followed by recovery, choked flow etc.) must benakto account in
deriving this.

In the case of full bore, low pressure drogvea (ball, gate) such
effects are unlikely to be significant, but in otheases it is

recommended that accurate information is obtainedmf the

manufacturer and that authoritative texts be cotesul(e.g ‘ISA

Handbook of Control Valves’ - J.W. Hutchinson; ‘Gwwessible

Internal Flow' - D.S. Miller (BHRA)).

The following formula is provided for guidance.

Loss Coefficient K (seeJi

Aa
K= (Avé

where Av = 24 x 1 x Cv [(or 28 x 160 x Kv)]
Aa=24x103x Avx C (for inlet velocities of Mach 0.2 or less)
C = Gas flow factor from manufacturer (based on #ests with

critical flow). This is sometimes combined with & quoted as a
gas sizing coefficient Cg.
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H4.

Surge

Valves can be a source of surge phenomena suchadsr‘hammer’
in a piping system. The usual cause is fast ceogeug. a swing check
valve slamming shut on flow reversal) but fast apgrof a valve
isolating a high energy line from a depressurisedit @f the system
can also be problematic.

The effect is a rapid conversion of kinetic energp strain energy
(pressure rise and deformation of the piping sy¥tamd specialist
assistance should be sought if such situationdileeéy to arise.

As an indication of where this might be necessasalye closures

occuring within the time taken for a pressure wavéravel from the

valve to the other end of the pipeline and bacle (@ave cycle) must
be regarded as occuring instantaneously.

Time for one wave cycle <

where L is the length of pipe and C is the waveoigl. As will be
seen from the following table, the latter quant#tya function of pipe
diameter and wall thickness as well as the fluidtamed.
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TABLE H1 - LOSS COEFFICIENT K

APPROX. K VALUE
VALVE TYPE
MIN. MAX.
Globe and Lift Check 2 in. and above, Full Bore 4 10
Globe and Lift Check 1 ¥z in. and below, Full Bore 5 13
Globe 45 degrees Oblique Type Full Bore 1 3
Globe Angle Pattern 2 in. and above, Full Bore 2 5
Globe Angle Pattern 1 ¥ in. and below, Full Bore 1.5 3
Gate Valve Full Bore 0.1 0.3
Ball Valve Full Bore 0.1 -
Plug Valve (Rectangular Port) Full Open 0.3 0.5
Plug Valve (Rectangular Port) 80% Open 0.7 1.2
Plug Valve (Rectangular Port) 60% Open 0.7 2.0
Plug Valve (Circular Port) Full Bore 0.2 0.3
Butterfly Valve 0.2 1.5
Diaphragm (Wier Type) 2.0 3.5
Diaphragm (Straight Through Type) 0.6 0.9
Swing and Tilting Disc Check 1.0 -
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TABLE H2 - K FACTORS FOR AXIAL FLOW CHECK VALVES

The following approximate K Factors may be usedabaal flow, spring operated, non-slam
check valves (See Figure F3).

Size NPS ‘K’ Factor
2 1.9
3 1.7
4 1.6
6 1.4
8 1.3
10 1.2
12 1.2
14 1.1
16 1.1
18 1.1
20 1.0
24 1.0
28 0.97
30 0.95
32 0.94
36 0.92
40 0.89
42 0.89
48 0.86
52 0.85
60 0.82
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TABLE H3 - APPROXIMATE WALVE VELOCITIES FOR INSTANTANEOUS

CLOSURE
d C. WAVE VELOCITY
t
ft/s m/s
20 4,300 1,310
40 4,000 1,219
60 3,800 1,158
80 3,600 1,097
100 3,400 1,036
150 3,100 945
200 2,800 853
250 2,600 792
300 2,400 732

Where d = Pipe inside diameter (inches or mm)
t = Pipe wall thickness (inches or mm)
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APPENDIX |

GLOSSARY OF VALVE TERMINOLOGY

This Section lists in alphabetical order many commerms used in vale specification and

description.

Angle Valve:

Abrasion:

Actuator:

Air/Vacuum Relief Valve:

Anti-Blowout stem:

Anti-Static Device:

Angle Valve:

Automatic Control valve:

Axial Piston Valve:

Back Seat:

A globe valve design with valve endsight angles
to each other. Normally with the inlet in the veat
plane and the outlet in the horizontal plane.

Damage to valve trim caused by hard @adie in
the process fluid.

A powdered valve operator to open osela valve,
energised by pneumatic, electric or hydraulic power
sources.

See pressure/vacuum safatye.

A valve stem with a shoulder spively retained by
the body or bonnet. Typically, a requirement fall b
valves.

A device providing electricadminuity between the
valve body and internal components to prevent
ignition of flammable fluids.

A globe valve design having valve eratsright
angles to each other. Normally the inlet in the
vertical plane and outlet in the horizontal plane.

A valve automatically réafing the flow, pressure
or temperature of a fluid in response to a process
signal from a sending element.

An uncommon but effective valwEthe globe type
having a piston shaped closure with its polar axis
the line of flow. Generally used as a check valve,
but with modification also used for control and
block valve functions, (also known as a nozzle
valve, inline globe or piston valve).

A face on the valve stem, seating omitlderside of
the gland stuffing box, providing a metal to metal
seat on a full open valve reducing gland leakage
should this occur. Gland packings shall not be
replaced with the back seat closed and under line
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Back Pressure:

Balanced Safety Valve:

Ball:

Ball Check Valve:

Ball Valve:

Bellows:

Bellows Sealed Valve:

Bi-Directional Valve:

Block Valve:

Blow Down:

Blow Down Valve:

pressure. Generally provided on gate and globe
valves.

The pressure at the outlet, dovamstod the valve.
For safety valves back pressure is expressed as a
percentage of the set pressure.

A safety valve in which gipeing and closing forces
due to back pressure are balanced (generally by
means of a bellows).

See Closure.

A lift check valve having a free spring loaded ball
closing on a spherical seat (see also check valve).

A quarter turn, rotary action valve lispherical
closure and seats. Also called a ball plug vabre f
some design features (see Appendix D Section D1).

A convoluted, cylindrical component, udyahetal,
providing axial flexibility and pressure containrhen
used as a gland seal (in bellows sealed valves) or
equalising back pressure in balanced safety valves.
Specifically strong designs may be used for
mechanical loading seats in some designs of bdll an
gate valves for high temperature or dirty services.

A valve having a bellows sdalland (see 3.4.2).

A valve designed to seal augaiflow or pressure
from either direction.

A general term for valves used to sbfitflow and
pressure. Other terms used are isolation valvg; sh
off valve and stop valve.

A term which when applied to safety \edvmeans

the pressure difference between set pressure and
reseating pressure, usually expressed as a pegeenta
of set pressure. Blow down is also a term used in
steam plant and process plant.

A valve, often specially designetbr rapid
depressurising of a high pressure system. Also
called a blow-off valve.
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Body (Valve):

Bolted Bonnet:

Bolted Gland;

Bonnet:

Bonnet Assembly:

Bonnetless Valve:

Bonnet Packing:

Bottom Flange:

Brass to Iron:

Breakout Torque of Force:

Bronze Trim or Bronze Mounted:

Bubble Tight:

Built-Up Back Pressure:

Butterfly Valve:

The main pressure containing compomdra valve
housing the working components. The body may be
of a single piece construction or comprise of saver
segments.

A term specifying that the bonnetdted to the
body (not screwed or welded).

A term specifying that the gland slitéd to the
bonnet (not screwed or a union type).

The pressure containing top cover contgiriime
gland, applies to block, diverter and control valve
The term cover is used for check valve.

The bonnet and valve operator.

A term for a valves having akmal parts inserted
into s one piece body (could be used for some
bellows sealed valves).

See gland packing.

A term used when a pressure contpiate covers
an opening on the bottom of a valve.

Specifies a valve with a brass c¢lsand iron seat
or vice versa.

The torque of force regfliat the valve stem to
initially move the closure from the fully closed
position.

Specifies that trifmternal components), e.qg.
closure, stem, seat ring are of brass or bronze.

A typical requirement for manufactgrgroduction
test meaning no visible seat leakage (bubblespf ai

A safety valve outlet puessdue to flow into a
discharge line, normally expressed as a percemtige
the set pressure.

A valve having a circular disk slore normally
mounted on a shaft, rotation gives a wing like
movement to close at right angles to the flow (see
Appendix D section D2).

RP 62-1 PAGE125

GUIDE TO VALVE SELECTION



By-Pass Valve:

Cage Trim:

Cavitation:

Cavity Relief:

Chatter:

Check Valve:

Chlorine Service:

Choke Valve:

Clamp Gate Valve:

Class Rating:

A valve to divert flow around or pagmrt of a
system through which it normally passes.

A trim diverting fluid from componentsing the
fluid internal energy to improve regulation of flow
and minimise wear in control and choke valves.

A phenomena which can occur in paytialosed
valves due to a reduction in static pressure in the
downstream region of an increasing velocity. # th
liquid vapour pressure is reached, vapour filled
cavities form and grow around gas bubbles and
impurities, increases in static pressure causewapo
bubbles to suddenly collapse or implode and can
damage the valve trim.

Relief to prevent pressure build mpvalve body
cavities due to temperature changes of trappedsflui
internal relief may be provided by the seat design,
external relief may be necessary in some designs
requiring a body mounted relief valve with inlet to
the cavity.

A safety valve term for rapid reciprocgtimotion
of the closure (disk) contacting the seat.

A self acting valve type allowing faawd flow,
preventing reverse flow (see Appendix E3). Other
terms used include back pressure valve, non-return
valve, reflux and retention valve.

Valves designed for this service.

A control valve for flow and pressucdten in the
choked mode. The design is similar to a globe
valve, the closure being conical or plug shape
seating in a circular orifice. Is generally used f
driling and production of oil and gas; also fortema
injection.

A gate valve having body and koreld together
by a ‘U’ bolt clamp which facilitates stripdown for
overhaul.

See rating.
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Clean Service:

Closing Torque or Force:

Closure:

Cock:

Combined Stop Check Valve:

Compact Gate Valve:

Conduit Gate Valve:

Control Valve:

Conventional:

Conventional Butterfly Valve:

A classification used to denote thatprocess fluid
and piping system are essentially clean.

Torque or force requirddtlee valve stem to
closure on to the final seat position.

A term for the operating components reagwgahe
flow or pressure e.g. ball, disk, gate piston amgpl
Other terms used include closure member and
obturator.

A small quarter turn, rotary action valvelwét taper
plug closure, generally used for low pressure
instrumentation, drains and vents.

See globe stop and cleduk.

A gate valve having compactedsions, normally
complying with APl 602 may be supplied with one
extended end for threaded or welded attachment
(API 606).

A parallel gate valve having @ntinuous
uninterrupted port through the valve when fully
open. Also known as a through conduit gate valve.
See also slab gate and split gate valves (see
Appendix D para D3.9).

A term for a valve that regulateswi| pressure or
temperature. See also automatic control valve and
manual control valve. Other terms include
regulating valve and throttling valve.

A term used to describe the basiegeralve type,
distinguishing it from specific variations e.qg.
butterfly valves are conventional or high
performance, parallel gate valves are conventional
conduit, safety valves are conventional or balanced

See rubber lined ufly valve.
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Conventional Parallel Gate
Valve:

Conventional Safety Valve:

Corrosion allowance:

Crawl:

Cryogenic Valve:

Dashpot:

Diaphragm:

Diaphragm Check Valve:

Diaphragm Control Valve:

Diaphragm Valve:

A parallel gate valveéhwi gate or disk
closure that does not seal the bottom ef lihdy
cavity when open. Also called the regular parallel
gate valve.

A safety having a bonmented to discharge
(outlet) from the valve.

An allowance on the practibatkness of pressure
containing components subject to corrosive fluids.

A safety valve term for graduated adjustmeinset
pressure of spring loaded safety valve from below
normal to normal after the spring temperature has
been raised by discharged fluid.

A valve designed to operate witthia temperature
range -50°C to 196°C. Typical valve types used
include ball, butterfly glove, wedge gate and check
valves (see para. 3.4.3).

A device for dampening the movement of the
closure member. Dashpots are used for swing check
valves to reduce or eliminate surge in piping

systems.

A flexible disk of metal (convoluted) @membrane
of resilient material (elastomers, polymers - often
fabric reinforced) that provides limited movement
for valve operation and seating/separation of $uid
Applications include diaphragm check valves,
diaphragm control valves and diaphragm valves.

A valve in which the closisea specially shaped
diaphragm allowing forward flow (see Appendix E
Section E4).

A control valve having wtion provided by a
diaphragm or the actuation operated by a spring
diaphragm arrangement,

A block/control valve utilizingrasilient diaphragm
as the closure, two types available, weir andgittai
through type (see Appendix para. D6 ). The vaive i
also known as a glandless valve (gland can be
provided). Use for low pressure applications,
limited temperature operating range.
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Differential Pressure:

Double Acting Safety Valve:

Discharge Coefficient:

Dirty Service:

Diverter Service:

Diverter Valve:

Dual Plate Check Valve:

Double Block:

Double Block and Bleed:

The difference in pressweeveen any two points in
a piping system. For valves usually the differeince
pressure between the upstream (inlet) and
downstream (outlet) of a fully closed valve. Also
known as pressure differential.

A safety valve havinglieectly loaded closure disk
directly mechanically loaded (normally a spring)
against its seat and actuated by the process dleé,
also safety valve.

A safety valve term for ttaio of the measured
releasing capacity to the theoretical releasing
capacity related to the nominal flow area.

A classification used to denote ttis process fluid
and piping system contain particulate which may
damage valves unless specially selected for the
condition (e.g. conduit gate and metal seated ball
valves for oil and gas production).

A process requirement to direowf from one
stream to one or more streams. Several block valve
on one diverter valve may be employed. Where
several valves are used, to avoid confusion they
should be called block valves for diverter services
(See also diverter valves).

A valve with multiple ports to dieflow to one or
more streams and preventing intermixing (see
Appendix D para. D9). Also called multi-port
valves, switching valves and change over valves.
The term may also be used to describe severalsialve
used in combination for directing flow streams.

See split disk check valve.

The provision of double isolationheit by means of
two separate valves installed in series or by meéns
a single valve having two seats, each of which
provides a seal.

The provision of doubldasion with the additional
capability of being able to vent the space between
the two isolation points.
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Double Block Valve:

Double Block and Bleed Valve:

Double Disk Butterfly Valve:

Double Piston Effect:

Downstream Seated Valve:

Drag Valve:

Drop Tight:

Eccentric Ball Valve:

End Entry Ball Valve:

Erosion:

A single valve having two seatsach of which
provides a seal. The seats may isolate with the
pressure differential acting in the same or in (itpo
directions, depending on the design.

A single valve incorating two seats, each which
provides a seal, and a means of venting the space
between the seats. The seats may isolate with the
pressure differential acting in the same or in (itpo
directions, depending on the design.

An uncommon design imavtwo disks to isolate
flow and pressure usually provided with cavity blee
for double block and bleed.

A term used for trunnion mtash ball valves in
which the line pressure energised seats are désigne
to seal with cavity pressure. The floating seat
effectively a piston seating by pressure from each
side.

A valve where the upstrigaepressure loads the
closure against the downstream seat with diffeaénti
pressure across the valve. Typical valves include
gate valves (wedge gate, parallel gate), floatiaity b
valves, globe valves and high performance butterfly
valves.

A control valve with a perforated cagen for high
pressure drop, low noise application.

A term specifying that droplets shallitrbe passed
when a valve is closed.

A quarter turn, rotary actigalve. Closure is by a
ball or spherical seating component pivoted off
centre to provide cam action motion locking closure
against seat.

A ball valve with a singleege body in which the
ball is assembled from one end of the bore and held
in position by a seat/retainer ring fastened to the
body.

Damage to the valve/trim caused by higlooy
flow of fluids.
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Excess Flow Valve:

Expanding Wedge:

Face to Face Dimensions:

Facing:

Fire Fighting Valve:

Fire Safe:

Fire Tested Valve:

Fixed Seats:

Flap Valve:

Flash Point:

Flat Faced bonnet Joint:

Flat Full Face Gasket:

A valve designed to close autmally when flow
exceeds a specified rate.

A gate valve with split gates smjed by an
expanding wedge loading each gate against its fixed
seat. This feature is used in certain types in
conventional and conduit parallel gate valves and
wedge gate valves.

The dimension from thefar®l of the inlet port to
the end face of the outlet port of a valve or pipe
fitting.

The finish of the gasket contact surfacdlasiged
end piping materials and valves.

Generally a globe valve spealfy for fire hydrants
having an outlet for a hose coupling.

A misleading and incorrect term usediescribe a
valve suitable for fire hazardous areas - see fire
tested valve.

A valve fire tested and cewdifia accordance with
accepted national fire test standards. Fire test
certification used for acceptance of valve for imse
fire hazardous areas.

Seats fixed to valve body, a ternemifitiating from
valves with floating seat as supplied with floating
ball valves and split gate valves. Parallel gatiees
generally have fixed seats.

A low pressure swing check valve havimgged
disk or flap, sometimes leather or rubber faced.

The temperature at which a fluid firsleases
sufficient flammable vapour to ignite in the presen
of a small flame or spark.

The jointing surface betwe valve body and
bonnet when the bonnet is not recessed into the
body but seated on a flat surface.

A flat gasket covering thére surface of parts to
be joined.
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Flexible Wedge Gate Valve:

Floating Ball Valve:

Floating Seats:

Float Valve:

Flow Coefficient Cv:

Flutter:

Foot Valve:

Full Bore/Port:

Full Bore Diaphragm Valve:

Full Bore Plug Valve:

Full Lift Safety Valve:

A valve having a slotigate permitting flexing,
improving seat alignment, reducing break out and
closing force (torque) with high pressures and
temperatures - see gate valve.

A ball valve having a ball supported by seat rings,
without a bottom trunnion. Also called a seat
supported ball valve. (See Appendix D para. D1.3
and also ball valve).

Valve seats having limited axial vement,
energised by line pressure to seal against thereos
A term used to differentiate from fixed seats off ba
and gate valves, e.g. trunnion mounted ball valves
and slab parallel gate valves have floating seats.

An automatic flow control valve of ¢ or piston
type, usually operated by a float mechanism for
regulating or maintaining liquid level in a tank.

The flow capacity of a valvea US gallons per
minute of water at a temperature of 60°F that will
flow through the valve with a pressure loss of one
pound per square inch at a specific opening pasitio
Typically used in sizing control valves.

Rapid reciprocating or oscillating motioh a disk
during which the disk does not contact seat
(applicable to safety and check valves.

A it or swing check valve with an opélet for
total immersion on a pump suction line, alway®dtt
with a filter or strainer.

A valve bore approximately equivdléo pipe bore -
minimising pressure drop and facilitating pigging.

Diaphragm valve with agght through full bore.
See diaphragm valve and weir diaphragm valve.

Plug valve with full bore thugh valve as opposed
to standard patterns having trapezoidal ports.

A valve modulating open ava small portion of the
lift and then opens rapidly to the fully open piosit
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Galling:

Gate:

Gate Valve:

Geared Operation:

Gland:

Gland Follower:

Glandless Valve:
Gland Packing:

Globe Valve:

Globe Stop and Check Valve:

Hammer Blow Handwheel:

Handwheel:

Hard Faced Seats:

The tendency to seizure of two metallienpmnents
in sliding contact, usually where there is insugft
difference in relative hardness.

See closure and gate valve.

A linear action, multi-turn (when haogerated)
valve, the closure is a gate or disk closing agains
flat seats (see Appendix D Section D3).

A gearbox fitted to a valve f@anoal or actuated
operation to reduce operating effort and time.

A flanged or screwed component fastenedh® t
bonnet to compress and retain the gland packing.

An integral or separate gland cong in direct
contact with the packing.

A valve not requiring a gland,.eagdiaphragm
valve or pinch valve.
See packing.

A linear action, multi-turn (when hamgberated)
valve with a disc on piston closure seating orat fl
or shaped seat (see Appendix D Section D4.).

A valve combining tledf acting operation of a
check valve with the manual action of a globe valve
also called a combination stop check valve. (See
Appendix E Section EG.).

A handwheel designed to idewa sudden load to
start opening of a valve where a plain handwheel is
inadequate but a geared operator is not justified.

The manually operated component usegpéo and
close a valve.

Seats or seating having a heirgy far coating to
provide good sealing surfaces resistant to weag, wi
drawing, galling and abrasion. Materials generally
used - plating (electroless nickel, chromium) cbbal
bearing alloys (stellite, colmonoy), carbides
(tungsten, chromium).
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Hard Seated Valve:

Hand Valve:

(Valve) Height:

High Performance Butterfly
Valve:

Hose End Valve:

Inlay:

Inlet Port:

Inner Valve Seat:

Inside Screen Non-Rising Stem:

Iris Valve:

Isolation Valve:

Kicker Valve:

Knife Gate Valve:

A valve with primary seatingnadtallic, ceramic,
composition (carbon/metal) or other non-resilient
materials to provide hard wearing faces.

A term sometimes used to describe dmad valves
of the instrument type.

Usually the distance from bore cerline to top of
valve handwheel or the top of a geared operation or
powered actuator. nb: The overall height includes
the distance below the valve bore centreline to the
base of the valve.

A butterfly valve with the closure disk offset or

double offset from the stem polar axis, permitting
their use at higher pressure than conventional
butterfly valves also called eccentric butterfliyves.

A valve for utility services on winihave fittings for
connection to a hose.

A corrosion resistant coating of body intrn
wearing surfaces.

The port connected directly to the ugsin
pressure of a fluid system.

See seat ring.

A stem design irclvhine gate rises on a threaded
portion of the stem within the valve body and below
the gland packing.

A valve design in which the closure resvtowards
the centre of the valve bore to seat.

See block valve.

A specific term for the valve used pig traps to
start flow to initiate pig launching and to stopvil

on pig reception. The valve is in effect a bypass
valve.

A valve having a narrow paratjate with a shaped
edge for cutting through glutenous media or
Slurries. Normally limited for low pressure, the
gland normally seals directly onto the gate.
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Lantern Ring:

Lapping:

Leak Tight:

Lever Operated Valve:

Lift Check Valve:

Lifting Plug Valve:

Line Blind Valve:

Lined Ball Valve:

Line Pressure:

Lubricated Plug Valve:

A metallic ring forming a chamber veeen upper
and lower sets of compression packings in a sguffin
box. A part from the bonnet connects with the
lantern ring which may have several functions:-

(1 An injection chamber for gland sealant.

(i) A pressure chamber for preventing external
loss of process media.

(i)  Aleakage collection chamber.

The process of rubbing and polishing si@sa(e.qg.
closure and seats) to obtain a smooth seatingcgurfa
to minimise leakage.

A term confirming there is no leakageough to
form a valve.

A term for a lever operatqdarter turn, rotary
action valve, e.g. ball, butterfy and plug types,
usually small, low rated valves.

A check valve in which the closus lifted from the
seat during forward flow, e.g. ball, piston, nozzle
check and foot valves.

A valve in which the plug idftid clear of the seat
during rotation from open to close to reduce
operating torque. Purging of the exposed cavity by
steam or other fluid may be used for some severe
service.

A block using a plate arranged rmtate between
flanges that are clamped against the plate to seat.
Also called a goggle and spectacle valve.

A ball valve with the body inteatty lined, typically
PTFE that is used to seal valve, use for chemical
applications.

The pressure in the piping system.

A plug valve having grooveeating areas and
passage ways for lubricant and sealant injection fo
lubrication and sealing. See pressure balancegl plu
valve.
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Lugged Pattern:

Manual Control Valve:

Manual Operation:

Manual Override:

Mechanically Seated Valve:

Mixing Valve:

Modulating Safety Valve:

Needle Valve:

Nominal Bore:

Non-Lubricated Plug Valve:

Term for butterfly valve of wafettern provided
with lugs drilled for bolting to pipe flanges. @ih
terms - lugged wafer pattern and single flanged
valve.

A valve for manually regutai flow or pressure
either directly or indirectly e.g. powered actuator
Globe, needle, ball, butterfly and diaphragm valves
are extensively used.

A valve supplied for manual opiera by lever,
handwheel or endless chain.

Manual override is means of opendby handwheel
of a powered actuator in the event of power failure
and for setting of the actuator travel in relation
the valve.

A valve designed to ehiprimary seating by
mechanical means e.g. split (parallel) gate valite w
a mechanically expanding wedge between the gate,
wedge gate valves and the expanding plug valve.

A control valve, usually self openagi using a
control element to regulate flow input(s), multirpo
designs e.g., globe type may be used to mix diifere
fluids and sometimes called blending valves. Mjxin
valves are also used for temperature control in
conjunction with a thermostat.

A valve designed to modtkildetween open and
closed over the entire or a substantial portiothef
valve lift.

A globe valve with a conical plug €di) closing
into a small seat. Used for flow metering and
damping pressure fluctuations on instruments e.g.
pressure gauges. Also called an instrument valve.

The nominal or reference diametethef bore of a
pipe, fitting or valve. The actual bore may vary
considerably from the nominal size.

A plug valve not depewdion the injection of
lubricant or sealant for operation and seating, e.qg.
lined and sleeved plug valves and lifting plug ealv
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Non-Rising Stem:
Nozzle Check Valve;

Oblique Pattern:

Outside Screw and Yoke (OS&Y):

Outside Screw, Rising Stem:

Overlay:

Overpressure:

Packing:

Packing Assembly:

Packing Box Assembly:

Packing Nut without Gland:

Parallel Gate Valve:

Parallel Slide Valve:

Parallel Plug Valve:

See inside screw, non-rising stem.
See axial piston valve.

A valve body with the closure miagle to the port
reducing pressure drop. Used for linear actiobglo
and litt check valves, also called a 'Y’ patterrvea

A rising stem design linear action valves (gate
and globe). The threaded portion of the stem is
isolated from the process media by the gland
packing and the stem rises via a threaded nutein th
yoke.

See outside screw akel.y

A hard facing of trim components (weldegtidays
as opposed to coatings and plating).

A safety valve term for pressureegse above the
set pressure (expressed as percentage of set
pressure).

The material used to seal the valve stétmnathe
valve body (see Appendix G).

The gland, gland follower, pagkmut and packing
components of a valve.

The bonnet gland stuffing bad packing assembly
used to seal against leakage from the valve body
stem area.

A packing nut that isdgo directly compress the
packing in the valve stuffing box.

A gate valve with a paralléles gate or disk
closure. See conventional parallel gate, conduit
parallel gate, slab gate and split gate valves.

A conventional parallel gatdve with a split spring
loaded disk closure (see BS 5157) generally used fo
power generation and stem service applications.
(See Appendix D Section D3.10).

A valve with a cylindrical gluclosure, various
methods of sealing are used i.e., lubricated,
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Particulate:

Penstock Valve:

Pig-Ball Valve:

Pigging Valve:

Pilot Operated Safety Valve:

Pilot Operated Safety Valve
with Restricted Loading:

Pinch Valve:

Piston Check Valve:

Piston Valve:

Plate Check Valve:

expanding plug, eccentric and ‘O’ ring sealed
designs. (See plug valves).

Small solid containments in the preaesdia which
may be abrasive and damaging to the valve
performance.

A gate valve with the gate mourmea frame fixed
to a wall or bulkhead. Used for handling large
volumes of water. Also called a sluice valve.

A ball valve designed to hold araditich or receive
pigs or spheres.

A full bore block valve suitable folhe passage of
pigs and spheres. Valves used are trunnion mounted
ball valves, conduit gate valves of slab and split
wedge design. Double block and bleed designs are
normally required.

A valve comprisingaahain valve and a pilot valve.
The pilot valve senses the pressure of the system.

A pilot operated safety valve in which the closure
seat loading is restricted to permit the valveully f
open within the permissible overpressure should the
pilot fail to remove the seat loading.

A design of diaphragm valve in whitle tclosure is

a flexible tube, either exposed or enclosed indybo
The tube is pinched to close mechanically or by
application of fluid pressure in the body.

A check valve with a free orirgp loaded piston
closure (see Appendix E Section E5.).

A globe valve in which a piston closwenters or
withdraws from a seat bore to start, stop or regula
flow. The seat bore contains packing to effect a
seal. In addition to the standard straight pattern
design other variants are available, e.g., tantobot
outlet valves and sampling valves.

A valve having several metafliembranes allowing
forward flow, but close to prevent reverse flow,
used for air and gas compressors.
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Plug:

Plug Valve:

Poppet Valve:

Port:

Preferred Flow Direction:

Pressure Balanced Plug Valves:

Pressure Control Valve:

Pressure Differential:

Pressure Energised Seat:

Pressure Maintaining Valve:

Pressure Reducing Valve:

Pressure Relief Valve:

A valve closure which may be tapered or dylral
in shape.

A quarter turn, rotating action vale tclosure is a
plug closing against a downstream seat (see
Appendix D section D5.).

A linear action valve in which thesre is a stem
mounted disk often with an angled edge closing on
an angled seat.

A passage through a component, e.g. the amét
outlet through an open valve. Also called a valve
seat opening.

A term for a design ofveawhere line pressure aids
closure in one direction and tends to unseat fitoen t
other direction. Valves with preferred flow
directions include high performance butterfly,
eccentric ball, plug and split (parallel) gate eslv

A lubricated valvéh winternal passageways
pressurised by the process fluid to lift a tapered

plug.

An automatic valve withrasgure sensing element
to control pressure with inset limits (see pressure
maintaining valve).

See differential pressure.

A floating seat with dghitmovement that is
energised by line pressure which provides thersgati
load against the closure. used for trunnion malnte
ball valves and slab (parallel) gate valves.

A control valve thatimteins the level of upstream
line pressure. Also called a surplug valve, pressu
retaining, pressure sustaining or pressure control
valve.

An automatic control vakieat reduces the
upstream line pressure to a set level downstream an
maintains the reduced pressure irrespective of
changes in upstream pressure.

See safety valve.
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Pressure Sealed Valve:

Pressure/Vacuum Safety Valve:

Quick Operation Gate Valve:
Quick Operation Gate Valve:

Raised Face Flange (RF Flange):

Raised Face Gasket (RF Gasket):

Reduced Bore:

Regular Pattern:

Relief Valve:

Reseating Pressure:

Resistance Coefficient:

A valve in which the bormmet the form of a cover
plate held in place by removable ring sections and
sealed by a special taper ring that increases the
sealing effect as internal pressure is increasdus
design replaces the bonnet and body flanges wath th
benefit of saving weight and cost.

A valve that autarallyi releases excess pressure
or admits pressure to prevent a vacuum forming
when filling or emptying a pipeline or tank.

See lever gate valve.
See lever gate valve.

A pipe flange twevaody flange where the gasket
contact face is raised proud of the flange face.

A gasket with dilmes matching a RF flange
gasket face.

A valve in which the nominal diametkthe valve
bore is reduced in the central portion of the bore.
Generally the reduction is to the next pipe sizemlo
by may be less if required. Reduced bore valves ar
used to save weight where the additional pressure
drop across is acceptable. (See venturi valve).

A term used for a valve desigcommon usage as
opposed to less common designs. Also specifically
used for plug valves in which the port commonly
used is trapezodial and equivalent in area to a
circular bore. Also known as a standard patteze (s
conventional design).

In the UK, known as a safety vaivim the USA a
design of safety valve that is direct acting and
intended for liquid service only. Designs incluae
full lift relief valve and a modulating relief vadv

A safety valve term for thesure at which the
valve reseats after discharge.

A coefficient defining tifriction loss through a
valve in terms of velocity head or velocity pressur
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Reverse Acting Gate:

Ring Type Joint Flange (RTJ Flange):

Ring Type Joint:

Rising Stem:

Rotary Disk Valve:

Rotary Valve:

Rubber Lined Butterfly Valve:

Rubber Seated Wedge Gate Valve:

A term used for conduit gaaves in which the
gate(s) is ported through the upper half so that th
gate is raised to close. This design is used to
minimum ingress of particulate into the body cavity
where the process fluid cavity is dirty. It isals
used to facilitate spring return to ease actuation.

A pipe or gahody flange having a machined
groove into which a ring type joint is fitted.

A metal ring joint of oval or ogtanal section.

See outside screw, rising stem, oaitsctew and
yoke and inside screw, rising stem.

A form of gate valve design imieh an offset shaft
rotates the closure across the valve seat to open o
close. Designs include a single disk closure and a
double disk closure in which the disks are sepdrate
by a spring to load the upstream disk againseis.s
Upstream pressure loads the downstream disk
against its seat via the desk assembly. Alsoctalle
rotary gate valve and a lever gate valve when
manually operated by a lever.

A general term sometimes used to rdeswalves
with a rotary action, e.g., ball, butterfly, pluglves.

The term is also used specifically for a design of
valve used to dose precise quantities of powders on
liquids into a process stream. The closure is
machined with a series of cups to hold the dose and
may be continuously rotated through 360 degrees or
partially rotated to provide dosing. A particular
design is the cup ball valve typically used in cloan
plants.

A quarter turn rotaagtion valve of conventional
design in which the rotational axis of the disk is
concentric with the shaft axis. The rubber linofg
the body forms the valve seat. The lining may be
vulcanised to the body or be replaceable in thenfor
of a lining or insert. Valve of this type are ligdl by
pressure and temperature.

A valve with a euldmated wedge closure that
seals against the valve port. This design eliramat

RP 62-1 PAGE141

GUIDE TO VALVE SELECTION



Running Torque or Force:

Safety Valve:

Safety Relief Valve:

Sampling Valve:

Screwed Bonnet:

Screwed End:

Screwed Gland:

Sealant Injection:

Seat:

the cavity in the bottom of the valve but is linity
pressure and temperature.

The torque or force reglito stroke a valve over
the majority of its travel. The torque on force is
always less than the breakout and closing
torque/force.

In the UK a term for any automaticveathat
relieves a pressure system when abnormal operating
conditions cause the pressure to exceed a set limit
and closes when pressure falls below the set limit.

In the USA it is specifically a full lift pressurelief
valve intended for gas service only.

A term now obsolescent in tH&. See safety
valve. In the USA it is specifically a direct awgi
pressure-relief valve intended for gas, vapour and
liquid service.

A globe valve for taking samplesnir a vessel or
piping system. Usually mounted on the bottom of a
vessel or pipe (see piston valve).

A bonnet screwed into the valveyhadher than
flanged or bolted. Generally used on small bove lo
pressure valves for non-hazardous industrial
applications. The bonnet is sometimes seal welded
to prevent external leakage from the threaded
portion.

A valve (and pipe) with ends threadaiiable for a
screwed connection.

A gland usually threaded interreafigt screwed into
the bonnet stuffing box, rather than flanged and
bolted. Generally used on small bore valve, e.g.
instrument valves. A locking device is sometimes
fitted to prevent rotation in service due to viwat
or other cause.

The injection through a non-netealve of a sealing
component to seal the gland and/or seats of a valve
either by design (lubricated by valve) or for usam
emergency (leaking valve).

The part of a valve against which the clossre
loaded to provide shut-off or through which process
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Seat Bush:

Seat Holder:

Seat Housing:

Seat Insert:

fluid flows and may be regulated by adjustment of
the closure in relation to the seat. The seat may
comprise one or more components of metallic and
for non-metallic materials.

See seat ring.

A metallic component, usually corrosresistant,
with a seat insert of another material, e.g. a Sedt
of elastomer or polymer. Specifically the term is
used for valves with floating seat designs. That se
holder is tubular in shape permitting axial movetnen
in a seat housing and free to move slightly by line
pressure to load the seat and seal against therelos
The seat may then be a soft seat insert or anraiteg
overlay of hard metal facing material. Seat hader
are typically used in trunnion mounted ball valves
and slab (parallel) gate valves.

The counter bone in the body of ifigaseat valve
in which the seat holder is located.

A ring shaped seat element generfadigfo material
such as an elastomer or polymer that is fitted in a
seat holder, seat ring or closure. The insert beay
moulded in position. It may be a push fit suclaas
‘O’ ring, a press fit and may be partially
encapsulated. Also called an insert seat andssait
insert.
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Seat Pocket:

Seat Ring:

Seat Seating Pressure:

Seat Supported Ball Valve:

Seat to Body Seal:

Set Pressure:

Short Pattern Valve:

Shut-Off Valves:

Single Entry Ball Valve:

A general term for the counterboneitin a valve
body that house or located a seat holder or s&at ri
Seat pockets may be left plain or overlaid in
corrosion resistant materials when required.

A ring shaped metallic component usuzallyosion
resistant. One face forms the valve seat which may
contain a seat insert. The reverse end is fastened
the body of the valve by a threaded portion or by
swaging in small bore valves. Seat rings are
typically used in valves of fixed seat design where
seat replacement is required.

The pressure (per unit aegajred to prevent
leakage across the seating contact surface ofva val
seat and closure. Sealing pressure is due to the
loadings imposed by line pressure and/or mechanical
force and is dependent on the seat material, furfac
finish and geometry of the valve trim. Also called
seat contact pressure.

See floating ball valve.

The seal preventing leakage feormalve body
cavity to the line via the seat to body connecting
interface. In fixed seat valves the seal usually
depends on a screwed or swaged joint. In floating
seat valves a dynamic seal is required to allowatflo
of the seat assembly. This seal may be in the &irm
an ‘O’ ring(s) or a metal to metal facing employag
spring or bellows for preloading at low pressure.

A safety valve for full lift safetylwes as the
pressure at which the valve suddenly opens.

Valve designed in which theeféo face dimension
is less than the standard dimensions specifiedSin B
and API national standards. Several BSI and API
standards include short pattern dimensions for
different types of valves. Generally, valves afe o
reduced bore.

See block valves.
A two or three piece bobgll valve in which the

ball is assembled via the bore of one of the body
pieces.
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Single Flanged Valve:

Single Piece Ball Valve:

Size:

Slab Gate Valve:

Slide Valve:

Sleeved -Plug Valve:

Slurry:

Small Bore Valve:

Normally a wafer pattern ealprovided with a
single flange or lugs for bolting to pipe flanges.

A ball valve with the body one piece, the ball
being assembled from one end and held by a retainer
ring which may also include a valve seat. Generall
used for small bore valves.

The size of a valve normally references thinal
internal diameter of connecting piping and a folido
valve e.g. 6” n.b. sometimes the actual internal
diameter is given, typically for wellhead gate ey
Reduced bore/venturi valves normally reference the
size of the reduced nominal internal diameter ®r it
equivalent in terms of flow area, e.g. 6 in. x 4ANiB
(See also full bore/part and reduced bore).

A conduit gate valve with a singgeallel sided gate
normally sealed by floating seats, line pressure
energised with supplementary mechanical loading
(springs) or low pressure. Fixed seats are
sometimes used, generally for small bore valves, bu
for all sizes by certain manufacturers.

A general term for the knife gate ealand the
parallel slide valve.

Specifically, the term is used for parallel gatdves

of the lab design working at high temperatures, low
pressure and equipped with purging facilities. sThi
valve design is used for gas/catalyst service dn ca
cracking units in refineries.

As a lined plug valve excépt the sleeve of PTFE
or similar polymer material is machined and press
fitted or keyed instead of moulded into the valve
body.

A product consisting of solids mixed wiifjuid to
assist transportation through piping systems. The
solids vary widely and may be abrasive, non-
abrasive, hard or fibrous materials.

A term generally used for vaha#s? in. NB and
less.
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Socket Weld End:

Soft Seat Insert:

Soft Seated Valve:

Soft Seated Wedge Gate Valves:

Solenoid Valve:

Solid Wedge Disc:

S P:

Split Wedge Gate:

Stop Check or Screw Down
Non-Return Valve:

Swing Check Valve:

Throttling:

Trim:

Uni-Directional Valve:

Upstream Seated Valve:

A valve with counterbored ends) which piping
is fitted and fillet welded to make a joint.

See seat insert.

A valve with primary seats maoufred from
elastomers, polymers and similar resilient or semi-
resilient materials.

A wedge gate valvehich primary soft seating is
used. Seating may be a solid PTFE seat, a sdft sea
insert, either in the valve body or in the wedge&ega
closure.

A linear action block valve, gerigraf globe type,
fitted with a solenoid for quick operation.

A disc or wedge of one piece.

An abbreviation for steam pressure. A number
following the abbreviation is the maximum non-

shock operating pressure in psi at a given
temperature.

Gate valve having a wedge, cangrof two parts
in order to provide flexibility and resistance to
thermal wedging.

A valve which automatically closes when flow
reverses and which can be screwed down into a stop
or closed position.

A valve which has a swingingcdisat opens with
the pressure of the flow and closes automatically
when the pressure drops.

Regulation of flow through a valve.

Internal components isolating or regulatihg flow
(e.g. wetted parts) which include seating surfaces,
closure members (gate, disc, ball, plug etc.), stem
bearings, guides and associated parts.

A valve designed to seabime flow direction.

A valve that when closed/ssby line pressure
acting on the upstream seat.
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Valve Closure Member:

Valve Operator:

Valve Operator, Manual:

Valve Operator, Mechanical:

Valve, Pressure Reducing:

Valve Port:

Valve, Shut-Off:

Venturi Throat Valve:

V Port Plug or Ball:

Wiper Ring:

Yoke:

Y Type Globe Valve:

That part of a valve whichpasitioned to close,
open, or to control the amount of flow.

The valve part or parts throughclwha force is
applied to move or position the seat valve closure
member on seat.

A valve operator consistafga hand lever, wheel
or other manual devices.

A valve operator camggsof a cam, lever, roller,
screw, spring, stem or other mechanical devices.

A valve whose primaryction is to limit outlet
pressure.

A controllable opening between pass#ug, is one
which can be closed, opened or varied. Sometimes
refers to the inlet or outlet openings of the valve

A valve designed to operate futipen or fully
closed, and not at intermediate positions.

A valve having a reduced popening at the seat
with the body throat graded to produce a venturi
effect to minimise the velocity head losses and
pressure drop through the valve.

A type of valve closure memigeiug or ball) having
a ‘V' shaped orifice; it has good throttling
characteristics.

A ring which removes material by a wgpiaction.

That part of a valve which connects the valve
actuator to the valve body.

See ‘Oblique Pattern’.
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