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SPECIAL NOTES

 

API publications necessarily address problems of a general nature. With respect to partic-
ular circumstances, local, state, and federal laws and regulations should be reviewed.

API is not undertaking to meet the duties of employers, manufacturers, or suppliers to
warn and properly train and equip their employees, and others exposed, concerning health
and safety risks and precautions, nor undertaking their obligations under local, state, or fed-
eral laws.

Information concerning safety and health risks and proper precautions with respect to par-
ticular materials and conditions should be obtained from the employer, the manufacturer or
supplier of that material, or the material safety data sheet.

Nothing contained in any API publication is to be construed as granting any right, by
implication or otherwise, for the manufacture, sale, or use of any method, apparatus, or prod-
uct covered by letters patent. Neither should anything contained in the publication be con-
strued as insuring anyone against liability for infringement of letters patent.

Generally, API standards are reviewed and revised, reafÞrmed, or withdrawn at least every
Þve years. Sometimes a one-time extension of up to two years will be added to this review
cycle. This publication will no longer be in effect Þve years after its publication date as an
operative API standard or, where an extension has been granted, upon republication. Status
of the publication can be ascertained from the API Downstream Segment [telephone (202)
682-8000]. A catalog of API publications and materials is published annually and updated
quarterly by API, 1220 L Street, N.W., Washington, D.C. 20005.

This document was produced under API standardization procedures that ensure appropri-
ate notiÞcation and participation in the developmental process and is designated as an API
standard. Questions concerning the interpretation of the content of this standard or com-
ments and questions concerning the procedures under which this standard was developed
should be directed in writing to the standardization manager, American Petroleum Institute,
1220 L Street, N.W., Washington, D.C. 20005. Requests for permission to reproduce or
translate all or any part of the material published herein should also be addressed to the gen-
eral manager.

API standards are published to facilitate the broad availability of proven, sound engineer-
ing and operating practices. These standards are not intended to obviate the need for apply-
ing sound engineering judgment regarding when and where these standards should be
utilized. The formulation and publication of API standards is not intended in any way to
inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformance with the marking
requirements of an API standard is solely responsible for complying with all the applicable
requirements of that standard. API does not represent, warrant, or guarantee that such prod-
ucts do in fact conform to the applicable API standard.

 

All rights reserved. No part of this work may be reproduced, stored in a retrieval system, or 
transmitted by any means, electronic, mechanical, photocopying, recording, or otherwise, 

without prior written permission from the publisher. Contact the Publisher, 
API Publishing Services, 1220 L Street, N.W., Washington, D.C. 20005.
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FOREWORD

 

This standard is a purchase speciÞcation that covers requirements for metal plug valves,
including ßanged, threaded and butt weld valves in steel and alloy materials, and ßanged
valves in ductile iron. 

This standard requires the purchaser to specify certain details and features. Although it is
recognized that the purchaser may desire to modify, delete, or amplify sections of this stan-
dard, it is strongly recommended that such modiÞcations, deletions, and ampliÞcations be
made by supplementing this standard, rather than by rewriting or incorporating sections
thereof into another complete standard.

API standards are published as an aid to procurement of standardized equipment and
materials. These standards are not intended to inhibit purchasers or producers from purchas-
ing or producing products made to speciÞcations other than those of API.

API publications may be used by anyone desiring to do so. Every effort has been made by
the Institute to assure the accuracy and reliability of the data contained in them; however, the
Institute makes no representation, warranty, or guarantee in connection with this publication
and hereby expressly disclaims any liability or responsibility for loss or damage resulting
from its use or for the violation of any federal, state, or municipal regulation with which this
publication may conßict.

Suggested revisions and requests for interpretations are invited and should be submitted to
the standardization manager, American Petroleum Institute, 1220 L Street, N.W., Washing-
ton, D.C. 20005.
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IMPORTANT INFORMATION CONCERNING USE OF ASBESTOS 
OR ALTERNATIVE MATERIALS

 

Asbestos is speciÞed or referenced for certain components of the equipment described in
some API standards. It has been of extreme usefulness in minimizing Þre hazards associated
with petroleum processing. It has also been a universal sealing material, compatible with
most reÞning ßuid services.

Certain serious adverse health effects are associated with asbestos, among them the
serious and often fatal diseases of lung cancer, asbestosis, and mesothelioma (a cancer of
the chest and abdominal linings). The degree of exposure to asbestos varies with the prod-
uct and the work practices involved.

Consult the most recent edition of the Occupational Safety and Health Administration
(OSHA), U.S. Department of Labor, Occupational Safety and Health Standard for Asbestos,
Tremolite, Anthophyllite, and Actinolite, 29 

 

Code of Federal Regulations

 

 Section
1910.1001; the U.S. Environmental Protection Agency, National Emission Standard for
Asbestos, 40 

 

Code of Federal Regulations

 

 Sections 61.140 through 61.156; and the U.S.
Environmental Protection Agency (EPA) rule on labeling requirements and phased banning
of asbestos products (Sections 763.160-179).

There are currently in use and under development a number of substitute materials to
replace asbestos in certain applications. Manufacturers and users are encouraged to develop
and use effective substitute materials that can meet the speciÞcations for, and operating
requirements of, the equipment to which they would apply.

SAFETY AND HEALTH INFORMATION WITH RESPECT TO PARTICULAR
PRODUCTS OR MATERIALS CAN BE OBTAINED FROM THE EMPLOYER, THE
MANUFACTURER OR SUPPLIER OF THAT PRODUCT OR MATERIAL, OR THE
MATERIAL SAFETY DATA SHEET.
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NOTES TO PURCHASER

 

1. If the purchaser needs a plug valve that deviates from this standard, the deviating require-
ments shall be stated in the purchase order.
2. If no exceptions are to be taken to this standard, the purchase order need only refer to API
Standard 599 and specify the items included in 2.1. Optional items included in 2.2 may also
be speciÞed.

 

2.1 Items Required on the Purchase Order

 

a. Valve size (see 1.1.1).
b. Class (see 1.1.2).
c. Type (lubricated or nonlubricated, see 1.1.3) and pattern (short, regular, venturi, or full
bore [see 1.1.4]).
d. End connections, (1) ßanged, including facing type (raised, ring joint, or ßat); (2) welding
end, including bore dimensions; and (3) threaded (see 1.1.1, 2.2.3 through 2.2.5, 2.2.8 and
2.2.9).
e. Standard or heavy-wall thickness, for stainless steel valves only (see 2.2.1).
f. Type of operator required (lever, handwheel, or gear) and whether supply of operator is
included in the purchase order (see 2.7 and 3.5).
g. Shell (body and cover) material (see 3.1 and 3.2).
h. Fire test requirements (see 1.1.6).
i. Plug material (see 3.4).

 

2.2 Optional Items

 

a. Flanged ends attached by welding (see 2.2.3 and the following Note 3).
b. Drain and bypass connection (see 2.2.9).
c. Locking device (see 2.7.5).
d. Anti-static feature and testing (see 2.8).
e. Materials for operating mechanisms (see 3.5.1 and 3.5.2).
f. Stem seal or packing material and/or operating temperature if temperature is outside the
range from Ð 20¡F through 225¡F (Ð 29¡C through 107¡C) (see 3.7).
g. Bolting material for temperatures beyond the limits speciÞed in ASME B31.3 or for
increased resistance to corrosive environments (see 3.8).
h. Lubricating sealant (see 4.1). (Specify sealant and/or operating temperature if tempera-
ture is outside the range from Ð 20¡F through 225¡F [Ð 29¡C through 107¡C].)
i. Sleeve, seat, lining, or coating material (see 4.2).
j. Inspection (see 5.1 and the following Note 5).
k. Coating for ductile iron valves (see 7.1.2).
l. Export packaging (see 7.5.1 and 7.5.2).

3. If ßanges attached by welding are speciÞed, the purchaser shall ensure that adequate qual-
ity control of the welds will be provided by the manufacturer. The purchaser may have to
specify supplementary requirements for the welds, particularly for severe services, such as
special heat treatment or supplementary nondestructive examination of the welds.

4. If a vented body cavity is speciÞed, not only the area within a closed plug, but also the
area above and below the plug shall be vented by drilling or by other positive means. If this
venting affects the sealing direction of the valve, the body shall be marked with preferred
shut-off direction.

5. Refer to API Standard 598 for additional items that may have to be speciÞed, such as the
extent of inspection, the inspectorÕs address, and the optional high-pressure closure test.
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1

 

Metal Plug Valves—Flanged, Threaded and Welding Ends

 

SECTION 1—GENERAL

 

1.1 SCOPE

1.1.1

 

This standard covers steel, nickel base and other alloy
plug valves with ßanged or butt-welding ends and ductile iron
plug valves with ßanged ends in sizes NPS 

 

1

 

/

 

2

 

 through NPS 24
and threaded or socket-welding ends for sizes NPS 

 

1

 

/

 

2

 

 through
NPS 2. Valve bodies conforming to ASME B16.34 may have
one ßange and one butt-welding end.

 

1.1.2

 

This standard covers additional requirements for plug
valves that are otherwise in full conformance to the require-
ments of ASME B16.34 for Standard Class 150 through 2500
or ASME B16.42 for Class 150 and 300.

 

1.1.3

 

This standard covers both lubricated and nonlubricated
valves that have two-way coaxial ports; three-way and four-
way plug valves are not discussed in this standard. This stan-
dard includes requirements for valves Þtted with internal body,
plug, or port linings or applied hard facings on the body, body
ports, plug, or plug port. The extent of linings and the materials
of which they are made are not covered in this standard.

 

1.1.4

 

Plug valves covered in this standard belong to one of
four general design groups that in many cases have different
face-to-face and end-to-end dimensions. Some types of plug
valves are not made to all patterns. The four groups are
described in 1.1.4.1 through 1.1.4.4.

 

1.1.4.1

 

The short-pattern design is found only in Class 150
and 300 where ßanged plug valves match the face-to-face
dimensions of steel-ßanged gate valves in NPS 1

 

1

 

Ú

 

2

 

 through
NPS 12.

 

1.1.4.2

 

The regular pattern design has a plug port area that
is greater than the venturi pattern.

 

1.1.4.3

 

Valves of the venturi pattern are designed for mini-
mum pressure loss consistent with the reduced port area used
in this type of valve. Venturi valves have a conÞguration of
body and plug ports that approximates a venturi throat.

 

1.1.4.4

 

The round-port full-bore pattern has a circular port
through both the plug and the body that is not smaller than
that speciÞed in Annex A of ASME B16.34 for the applicable
valve size and pressure class.

 

1.1.5

 

The standard nomenclature for valve parts is shown in
Figures 1, 2, 3, and 4.

 

1.1.6

 

When Þre-tested valves are speciÞed by the pur-
chaser, the requirements of API Standard 607 also apply.

 

1.2 REFERENCED PUBLICATIONS

 

Unless otherwise noted, the latest edition or revision of the
following standards shall, to the extent speciÞed herein, form
a part of this standard. When speciÞc parts (for example,
numbered paragraphs or tables) of other documents are refer-
enced in this text, the edition current when this standard was
issued shall apply.

 

Figure 1—Typical Lubricated Plug Valve

Figure 1—Typical Lubricated Plug Valve

Stem

10

1

6

7

8

9

2

3

4

5

Cover
flange

1. Lubricant fitting
2. Gland bolting
3. Gland
4. Cover bolting
5. Cover
6. Stem packing
7. Lubricant check valves
8. Body
9. Plug

10. Cover gasket
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2 API S

 

TANDARD

 

 599

 

API
Std 598

 

Valve Inspection and Testing

 

Std 607

 

Fire Test for Soft-Seated Quarter-Turn
Valves

 

ASME

 

1

 

B1.1

 

UniÞed Inch Screw Threads (UN and UNR
Thread Form)

 

B1.12

 

Class 5 Interference-Fit Thread

 

B1.20.1

 

Pipe Threads, General Purpose (Inch)

 

B16.5

 

Pipe Flanges and Flanged Fittings

 

B16.10

 

Face-to-Face and End-to-End Dimensions
of Ferrous Valves

 

B16.11

 

Forged Fittings, Socket Welding and
Threaded

 

B16.25

 

Buttwelding Ends

 

B16.34

 

ValvesÐFlanged, Threaded and Welding
End 

 

B16.42

 

Ductile Iron Pipe Flanges and Flanged
Fittings, Class 150 and 300

 

B18.2.2

 

Square and Hex Nuts

 

B31.3

 

Process Piping

 

B36.10M

 

Welded and Seamless Wrought Steel Pipe

 

B46.1

 

Surface Texture

 

 (

 

Surface Roughness, Wavi-
ness and Lay)

 

ASTM

 

2

 

A 126

 

Gray Iron Castings for Valves, Flanges,
and Pipe Fittings

 

A 395

 

Ferritic Ductile Iron Pressure-Retaining
Castings for Use at Elevated Temperatures 

 

Figure 2—Typical Fully-lined Plug Valve

9 8 4

2

1

1. Body
2. Cover
3. Plug
4. Gland
5. Stem seal
6. Thrust washer
7. Antistatic device
8. Gland bolting
9. Cover bolting

10. Spring washers
11. Support ring
12. Cup seal
13. Lining

3

5

6

11

13

12

10

7

 

1

 

ASME International, Three Park Avenue, New York, New York
10016-5990.

 

2

 

American Society for Testing and Materials, 100 Barr Harbor
Drive, West Conshohocken, Pennsylvania 19428.
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MSS

 

3

 

SP-25

 

Standard Marking System for Valves, Fit-
tings, Flanges, and Unions

 

SP-45

 

By-pass and Drain Connection Standard

 

SP-91

 

Guidelines for Manual Operation of Valves

 

1.3 PRESSURE-TEMPERATURE RATINGS

 

This standard covers valves that have pressure-temperature
ratings in accordance with ASME B16.34 Standard Class, and
ASME B16.42 as appropriate for the shell material.This stan-
dard also recognizes that seals, sleeves, liners, diaphragms,
seats, and sealants may limit the applications of valves to more
restricted pressures and temperatures (see 3.7 and 6.4).

 

SECTION 2—DESIGN

 

2.1 GENERAL

 

Valves manufactured in accordance with this standard shall
meet the requirements of ASME B16.34 for Standard Class,
ASME B16.42 where appropriate, the requirements of API
Std 607 when Þre testing is speciÞed, and any additional
requirements as speciÞed in this standard.

 

2.2 BODY

2.2.1

 

The minimum thickness of the body wall is depen-
dent upon the body material speciÞed and shall be in accor-
dance with the following:

a. ASME B16.42 for valve bodies of ductile iron.
b. Table 1A or 1B for lubricated plug valves with valve bod-
ies of ASME B16.34 group 1 material.
c. ASME B16.34 for lubricated plug valves with valve bod-
ies of ASME B16.34 group 2 and 3 materials.
d. ASME B16.34 for non-lubricated plug valves with bodies
of ASME B16.34 group 1, 2, or 3 materials.

Valve bodies of ASME B16.34 materials that are provided
with minimum wall thickness in accordance with Table 1A or
1B may be designated as heavy wall plug valves. 

 

Figure 3—Typical Sleeve-lined Plug Valve

 

3

 

Manufacturers Standardization Society of the Valves and Fittings
Industry, 127 Park Street, N.E., Vienna, Virginia 22180.

9

8

7

10

1

6

5

2

3

4

1. Body
2. Cover
3. Adjuster
4. Adjuster bolting
5. Cover gasket or seal
6. Nonmetallic diaphragm
7. Stem seal or packing
8. Metallic diaphragm
9. Sleeve

10. Plug

 

Figure 4—Typical Nonlubricated Plug Valve

�
�
�

�
�
�
�

�
�
�
�

�
�
�

�

@
@
@

@
@
@
@

@
@
@
@

@
@
@

@

�
�
�

�
�
�
�

�
�
�
�

�
�
�

�

À
À
À

À
À
À
À

À
À
À
À

À
À
À

À

�
�
�

�
�
�
�

�
�
�
�

�
�
�

�

@
@
@

@
@
@
@

@
@
@
@

@
@
@

@

�
�
�

�
�
�
�

�
�
�
�

�
�
�

�

À
À
À

À
À
À
À

À
À
À
À

À
À
À

À
�
��
@
@@
�
��
À
ÀÀ
�
��
@
@@
�
��
À
ÀÀ
�
��
@
@@
�
��
À
ÀÀ

�
��
�

@
@@
@

�
��
�

À
ÀÀ
À

�
��
�

@
@@
@

�
��
�

À
ÀÀ
À

�
��
�

@
@@
@

�
��
�

À
ÀÀ
À

�
�
�

�
�
�

�
�

@
@
@

@
@
@

@
@

�
�
�

�
�
�

�
�

À
À
À

À
À
À

À
À

�
�
�

�
�
�

�
�

@
@
@

@
@
@

@
@

�
�
�

�
�
�

�
�

À
À
À

À
À
À

À
À

�
�
�

�
�
�

�
�

@
@
@

@
@
@

@
@

�
�
�

�
�
�

�
�

À
À
À

À
À
À

À
À

�
�

�
�
�

�
�

@
@

@
@
@

@
@

�
�

�
�
�

�
�

À
À

À
À
À

À
À

�
�

�
�
�

�
�

@
@

@
@
@

@
@

�
�

�
�
�

�
�

À
À

À
À
À

À
À

�
�

�
�
�

�
�

@
@

@
@
@

@
@

�
�

�
�
�

�
�

À
À

À
À
À

À
À

�
�

�
�
�
�

�
�
�
�

�
�

@
@

@
@
@
@

@
@
@
@

@
@

�
�

�
�
�
�

�
�
�
�

�
�

À
À

À
À
À
À

À
À
À
À

À
À

�
�

�
�
�
�

�
�
�
�

�
�

@
@

@
@
@
@

@
@
@
@

@
@

�
�

�
�
�
�

�
�
�
�

�
�

À
À

À
À
À
À

À
À
À
À

À
À

�
�

�
�
�
�

�
�
�
�

�
�

@
@

@
@
@
@

@
@
@
@

@
@

�
�

�
�
�
�

�
�
�
�

�
�

À
À

À
À
À
À

À
À
À
À

À
À

�

�
�

�
�

@

@
@

@
@

�

�
�

�
�

À

À
À

À
À

�

�
�

�
�

@

@
@

@
@

�

�
�

�
�

À

À
À

À
À

9

8

7

6

5

3

4

10

11

2

  1. Body
  2. Plug
  3. Bonnet
  4. Gasket, bonnet
  5. Bonnet bolting
  6. Packing gland
  7. Packing gland flange
  8. Packing gland bolting
  9. Stem
10. Packing
11. Stem connection

1

Copyright American Petroleum Institute 
Reproduced by IHS under license with API 

Document provided by IHS Licensee=PETROGAL/9989365001, User=NUNO,  04/01/2004
07:47:18 MST Questions or comments about this message: please call the Document
Policy Group at 303-397-2295.

-
-
`
,
,
`
`
`
`
`
`
,
`
,
,
`
`
,
,
,
,
`
,
,
`
,
`
`
,
,
,
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



 

4 API S
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Table 1A—Minimum Body Thickness (Inches):
Carbon Steel, Alloy Steel, and Heavy-Wall Stainless Steel

 

a

 

Valve
Size

(NPS)

Class

150 300 400 600 900 1500 2500

 

1

 

/

 

2

 

0.18 0.18

Use 
Class 600
valves in

these
sizes

0.21

Use 
Class 1500
valves in

these
sizes

0.31 0.31

 

3

 

/

 

4

 

0.18 0.18 0.25 0.40 0.40
1 0.25 0.25 0.31 0.50 0.59

1

 

1

 

Ú

 

4

 

0.25 0.25 0.34 0.56 0.69
1

 

1

 

Ú

 

2

 

0.25 0.31 0.37 0.59 0.75
2 0.34 0.38 0.44 0.75 0.88

2

 

1

 

Ú

 

2

 

0.38 0.44 0.47 0.88 1.00
3 0.41 0.47 0.50 0.75 0.94 1.19
4 0.44 0.50 0.50 0.63 0.84 1.13 1.41
6 0.47 0.63 0.66 0.75 1.03 1.50 1.91
8 0.50 0.69 0.75 1.00 1.25 1.88 2.44

10 0.56 0.75 0.84 1.13 1.44 2.25 2.66
12 0.63 0.81 0.94 1.25 1.66 2.63 3.41
14 0.66 0.88 1.06 1.38 1.81 2.75 Ñ
16 0.69 0.94 1.13 1.50 2.06 3.13 Ñ
18 0.72 1.00 1.19 1.63 2.25 3.50 Ñ
20 0.75 1.06 1.31 1.75 2.50 3.88 Ñ
24 0.81 1.19 1.44 2.00 2.88 4.50 Ñ

 

a

 

See 2.2.1.

 

Table 1B—Minimum Body Thickness (Millimeters):
Carbon Steel, Alloy Steel, and Heavy-Wall Stainless Steel

 

a

 

Valve
Size

(NPS)

Class

150 300 400 600 900 1500 2500

 

1

 

/

 

2

 

4.6 4.6

Use 
Class 600
valves in

these
sizes

5.3

Use 
Class 1500
valves in

these
sizes

5.3 5.3

 

3

 

/

 

4

 

4.6 4.6 6.4 10.2 10.2
1 6.4 6.4 7.9 12.7 15.1

1

 

1

 

Ú

 

4

 

6.4 6.4 8.6 14.2 17.5
1

 

1

 

Ú

 

2

 

6.4 7.9 9.3 15.0 19.1
2 8.7 9.5 11.1 19.1 22.2

2

 

1

 

Ú

 

2

 

9.5 11.1 11.9 22.2 25.4
3 10.3 11.9 12.7 19.1 23.8 30.2
4 11.1 12.7 12.7 15.9 21.4 28.6 35.7
6 11.9 15.9 16.7 19.1 26.2 38.1 48.4
8 12.7 17.5 19.1 25.4 31.8 47.6 61.9

10 14.3 19.1 21.4 28.6 36.5 57.2 67.5
12 15.9 20.6 23.8 31.8 42.1 66.7 86.5
14 16.7 22.2 27.0 34.9 46.0 69.9 Ñ
16 17.5 23.8 28.6 38.1 52.4 79.4 Ñ
18 18.2 25.4 30.2 41.3 57.2 88.9 Ñ
20 19.1 27.0 33.3 44.5 63.5 98.4 Ñ
24 20.6 30.1 36.5 50.8 73.0 114.3 Ñ

 

a

 

See 2.2.1.
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2.2.2

 

Face-to-face dimensions for raised-face and ring-joint
ßanged-end valves and end-to-end dimensions for butt-weld-
ing-end valves shall conform to ASME B16.10 or Table 3 as
applicable.

 

2.2.3

 

End ßanges of steel valves shall be integrally cast or
forged with the body; however, ßanges may be attached by
full-penetration butt welding if this method is speciÞed in the
purchase order. End ßanges attached by welding shall be cast
or forged butt-welding ends. Welds shall conform to ASME
B31.3, as shall qualiÞcations for the welding procedure and the
welder or welding operator. The Þnished weld thickness shall
not be less than the minimum body-wall thickness (see 2.2.1).
No welding or brazing shall be permitted on ductile iron.

 

2.2.4

 

The dimensions and Þnish of steel end ßanges shall
be as speciÞed in ASME B16.5 for the type of facing speci-
Þed in the purchase order. Flat-face ßanges not covered by a
lining material shall be Þnished as speciÞed in ASME B16.5
for raised-face ßanges.

 

2.2.5

 

The dimensions and Þnish of ductile iron-end ßanges
shall be as speciÞed in ASME B16.42 for the type of facing
speciÞed in the purchase order.

 

2.2.6

 

Socket-welding end preparation shall conform to
ASME B16.11. The bottom of the socket shall be square and
ßat with the thickness in accordance with Table 4 of ASME
B16.34.

 

2.2.7

 

Steel butt-welding ends shall conform to ASME
B16.25 for the bore speciÞed, for use without backing rings.

 

2.2.8

 

Threaded end valves shall be threaded as speciÞed in
ASME B1.20.1. All internal threads shall be countersunk a
distance of approximately one half the pitch of the thread at
an angle of approximately 45 degrees with the axis of the
thread.

 

2.2.9

 

When speciÞed, drain and bypass connections shall
conform to ASME B16.34 and MSS SP-45, as applicable.

 

2.3 COVER

Covers shall have bearing surfaces for bolting that are par-
allel to the cover face within 1 degree. When spot-facing or
back-facing of ßanges is required, it shall be in accordance
with the requirements of ASME B16.5 for end ßanges.

2.4 PLUG STEM

2.4.1 The stem shall be designed so that, if failure of the
stem to plug or that part of the stem within the pressure
boundary occurs, no portion of the stem can be ejected from
the valve as a result of internal pressure. The design shall not
rely on actuation components (e.g., gear operators, actuators,
levers, etc.) to prevent ejection.

2.4.2 Stem-to-plug connection and all parts of the stem
within the pressure boundary, shall under torsional load
exceed the strength of the stem that lies outside the pressure
boundary by more than 10%. This determination may be
done by calculation.

2.4.3 The stem and connection between stem and plug
shall be designed to resist permanent deformation or failure
of any part when a force applied to handle or gear operator
produces a torque equal to the greater of 15 ft-lbs or two
times the manufacturerÕs maximum published torque at maxi-
mum differential pressure on dry air service.

2.5 GLANDS

Adjustable glands may be a threaded type, a bolted one-
piece type, or a bolted two-piece, self-aligning type.

2.6 BOLTING

2.6.1 ÊCovers shall be bolted with studs, stud bolts, or cap
screws. Studs and stud bolts shall be equipped with heavy,
semiÞnished hexagon nuts that conform to ASME B18.2.2.

Bolting shall be threaded in accordance with ASME B1.1.
Bolting 1 inch or smaller shall have coarse (UNC) threads;
bolting larger than 1 inch shall be of the 8-thread series (8
UN). Bolt threads shall be Class 2A, and nut threads shall be
Class 2B. When wrench-Þt studs are furnished, the wrench-Þt
end of these studs and the threaded hole shall have threads in
accordance with a Class 5 interference Þt, as speciÞed in
ASME B1.12.

2.6.2 Gland bolting shall pass through holes in the gland.
The use of open slots is not permitted in the cover ßange,
cover, adjuster, or gland.

2.6.3 Packing gland bolts to be designed to not exceed the
tensile stress values listed in Table A-2 of ASME B31.3 with
a packing compressive stress of 5,500 psi and gland bolt tem-
perature of 100¡F.

2.7 OPERATION

2.7.1 Plug valves shall be designed for operation by apply-
ing a wrench (sometimes called a lever) or a handwheel to the
stem either directly, or indirectly through the use of a gear
mechanism or another mechanical device. The purchaser
shall specify the type of operation required. Tables 2A and 2B
show the standard method of operation for each valve class,
pattern, and size. The length of the wrench or the gear ratio of
the gear mechanism shall be designed such that the input
force required to operate the valve does not exceed the opera-
tor input force capability values given in MSS SP-91 using
short-term force, a combined multiplier of 0.4 at the manu-
facturerÕs maximum operating torque as deÞned in 2.4.3.
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6 API STANDARD 599

2.7.2 A wrench shall be furnished as a separate item and
shall be supplied only when speciÞed in the purchase order. A
wrench may be of an integral design or may consist of a head
that Þts onto the stem and is provided with a socket or another
suitable means of accommodating an extended handle. The
head shall be designed so that the handle can be permanently
attached. The head shall be secured to the stem or operating
mechanism with a set screw of ample size, or by another posi-
tive means.

2.7.3 A spoked handwheel shall be furnished with each
gear-operated valve; webbed or disked handwheels shall not
be used. Spokes that extend beyond the wheel rim (tiller type)
are permissible.

2.7.4 Gear mechanisms may be operated manually or by
means of an electric motor or another similar power device.
Keys or pins shall be used to secure gears or pinions to shafts.
On power-operated valves, the gear assembly shall be suitably
guarded. 

2.7.5 When speciÞed in the purchase order, valves shall be
furnished with a lockable device that accepts a purchaser-sup-
plied lock that enables the valve to be locked in the open and
closed positions. The lockable device shall be designed such
that a lock with a 5Ú16 inch (8 mm) diameter shank, not more
than 4 inches (100 mm) long, can be inserted directly through
appropriate holes and locked. Provisions for a lockable device

Table 2A—Lubricated and Nonlubricated Valve Stem Operation

Size (NPS)

Class Pattern
Direct 

Operationa
Gear

Operationa

150 Short and venturi
Regular

Round port

1/2 £ NPS £ 6
1/2 £ NPS £ 4
1/2 £ NPS £ 3

8 £ NPS £ 24
6 £ NPS £ 24
4 £ NPS £ 24

300 Short and venturi
Regular

Round port

1/2 £ NPS £ 6
1/2 £ NPS £ 4
1/2 £ NPS £ 3

8 £ NPS £ 24
6 £ NPS £ 24
4 £ NPS £ 24

400 Venturi
Regular

Round port

3 £ NPS £ 4
3
3 

6 £ NPS £ 24
4 £ NPS £ 24
4 £ NPS £ 24

600 Venturi and regular
Round port

1/2 £ NPS £ 3
1/2 £ NPS £ 21/2

4 £ NPS £ 12
3 £ NPS £ 12

900 Venturi and regular
Round port Ñ

3 £ NPS £ 12
3 £ NPS £ 12

1500 Venturi and regular
Round port

1/2 £ NPS £ 21/2
1/2 £ NPS £ 11/2

3 £ NPS £ 12
2 £ NPS £ 12

2500 Venturi and regular 1/2 £ NPS £ 21/2 3 £ NPS £ 12

Note: aIf speciÞed in the purchase order, wrench operation may be furnished on larger valves, and gear mechanisms may be furnished on smaller
valves. 

Table 2B—Sleeve Lined and Fully Lined Plug Valve Stem Operation

Size (NPS)

Class Pattern
Direct 

Operationa
Gear

Operationa

150 Short and venturi 1/2 £ NPS £ 3 4 £ NPS £ 12

300 Short and venturi  1/2 £ NPS £ 3  4 £ NPS £ 12

Note: aIf speciÞed in the purchase order, wrench operation may be furnished on larger valves, and gear mechanisms may be furnished on smaller
valves. 
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METAL PLUG VALVES—FLANGED, THREADED AND WELDING END 7

are permitted even when it is not speciÞed in the purchase
order provided they are not the type that latch automatically.

2.7.6 Valves shall be provided with a suitable stop for the
plug assembly in both the open and the closed position. The
open or closed position of the plug in the body shall be shown
by an indicator. Cast or integrally forged indicators shall be
raised rather than recessed.

If the position indicators are not integral with the plug, they
shall be designed to prevent the plug and indicators from
being assembled in any way other than with the indicator in
its proper position with respect to the plug port.

2.7.7 Valves shall be supplied with the capability of
mounting actuators or gear mechanisms without removing

any pressure-containing components (e.g.,body bolts, bon-
net bolts, ßange bolts, packing gland bolts, packing retain-
ing stem nut, etc.).

2.8 ELECTRICAL CONTINUITY

When speciÞed in the purchase order, valves shall incorpo-
rate an antistatic feature that ensures electrical continuity
between the plug and the body. The valve shall have electrical
continuity across the discharge path, with a resistance of not
more than 10 ohms from a power source of not more than 12
volts DC. This continuity shall be veriÞed by testing a new,
dry valve that has been (a) pressure tested and (b) cycled at
least Þve times.

SECTION 3—MATERIALS

3.1 GENERAL

When service or environmental conditions, such as low
temperatures or a corrosive environment, make special con-
siderations necessary in choosing valve materials, the pur-
chaser shall indicate this on the purchase order, and the
materials shall be as agreed upon by the purchaser and the
manufacturer.

3.2 SHELL

3.2.1 The shell, which comprises the body and the cover,
shall be of a material listed in ASME B16.34 or ductile iron to
ASME B16.42. For ASME B16.34 listed materials, the body
and the cover do not have to be to identical material speciÞca-
tions; however, the body and the cover shall be of materials of
the same materials group. 

3.2.2 A metallographic examination may not be substituted
for the tensile test required by ASTM A 395.

3.3 BODY-TO-COVER SEALS, DIAPHRAGMS, OR 
GASKETS

When body-to-cover seals or metallic or nonmetallic dia-
phragms or gaskets are used, they shall be suitable for the ser-
vice conditions and the valveÕs pressure-temperature ratings.
Where necessary, compression of the seals, diaphragms, or
gaskets shall be controlled by a compression ring or by the
body-to-cover design. The corrosion resistance of any metal
in contact with the service ßuid shall at least equal that of the
body. The seal or gasket may be made of a material listed in
Annex E, Figure E1, of ASME B16.5, or the seal or gasket
may be made of a hydrocarbon-resistant plastic or elastomer.

3.4 PLUGS

3.4.1 Plugs shall be made of one of the materials speciÞed
in ASME B16.34 or ductile iron to ASME B16.42. The plug
surfaces shall have bearing properties that will resist galling.
Steel plugs may be hard surfaced to provide the desired resis-
tance to abrasion and galling. Other materials may be used if
they are speciÞed in the purchase order. On ductile iron plugs,
hard surfacing shall not be applied by welding or brazing.
The corrosion resistance of the plug shall be at least equal to
that of the body. If the surfaces of plugs that rotate against
elastomeric or plastic sleeves, liners, seals, gaskets, or seats
are not coated with an elastomer or plastic, these surfaces of
plugs shall have a surface Þnish no rougher than Ra of 16
microinches (0.40 micrometers) per ASME B46.1.

3.4.2 Stem material, when not integral with plug, shall be
at least equal to plug material in torsional strength and corro-
sion resistance. Surface Þnish no rougher than Ra of 32
microinches (0.80 micrometers) per ASME B46.1 at the
packing area.

3.5 OPERATING MECHANISMS

3.5.1 Handwheels and chainwheels shall be made of carbon
steel, ductile iron, or malleable iron. Unless otherwise speciÞed
in the purchase order, handwheels and chainwheels shall be
cast or forged, or they may be fabricated from other carbon
steel product forms, provided that the fabricated wheels are as
strong and as tough as those made by casting or forging. All
handwheels shall be free from burrs and sharp edges.
Wrenches shall be made of steel, ductile iron, malleable iron,
bronze, or other ductile metals. Chains shall be made of steel.

3.5.2 Unless otherwise speciÞed by the purchaser, gears for
stem operation may be made of steel, bronze, ductile iron,
malleable iron, or cast iron that conforms to ASTM A 126,
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8 API STANDARD 599

Grade B, or is of a higher tensile strength. Worm gears shall
be made of steel, ductile iron, or malleable iron.

3.6 GLANDS

Glands shall be made of cast, forged, or rolled steel or of
ductile iron. Ductile iron shall not be used for ßuid services
with operating temperatures above 650ûF (343ûC).

3.7 STEM SEAL OR PACKING

Unless otherwise speciÞed in the purchase order, a hydrocar-
bon-resistant stem seal or packing that has a minimum temper-
ature range from Ð 20ûF through 225ûF (Ð 29ûC through 107ûC)
shall be furnished.

3.8 BOLTING

3.8.1 Cover bolting material shall conform to ASME
B16.34 except that ASTM A307 Grade B carbon steel bolting
shall not be used.

3.8.2 Gland and adjuster bolting material shall conform to
ASME B16.34

3.8.3 All valve bolting material is subject to the tempera-
ture limitations speciÞed in ASME B31.3.

3.9 NAMEPLATES

The nameplate shall be made of 18Cr-8Ni steel or nickel
alloy. The nameplate shall be attached to the valve shell by
welding, or by pins made of a material similar to that of the
nameplate.

SECTION 4—SEALING SYSTEM

4.1 LUBRICATED PLUG VALVES

4.1.1 Lubricated plug valves shall be furnished with an
internal lubricating system that is capable of delivering lubri-
cant to the body/plug contact surfaces in the seating and seal
areas.

4.1.2 Grooves shall be provided in the body/plug surfaces.
The grooves shall be arranged so that lubricant under pressure
will be transmitted to all parts of the system when the valve is
fully open or closed, thereby sealing the ports and facilitating
operation.

4.1.3 The lubricant Þtting, including the screw, shall be
made of steel.

4.1.4 Steel check valves with a minimum of two indepen-
dent check elements are required on all lubricated plug valves
to prevent escape of sealant. The material for the check
valves, including the check elements and the housing, shall be
at least as corrosion resistant as the metal of the valve body.

4.1.5 Unless otherwise speciÞed in the purchase order,
lubricated plug valves shall be furnished with hydrocarbon-

resistant lubricating sealant that has a temperature range from
Ð 20ûF through 225ûF (Ð 29ûC through 107ûC). This sealant
shall have both proper plasticity for tight sealing and lubricity
for ease of operation.

4.2 NONLUBRICATED PLUG VALVES

Nonlubricated plug valves may use as sealing elements
metal seats or hydrocarbon-resistant plastic or elastomer
sleeves, seats, or complete or partial linings or coatings.
Sleeves shall be mechanically restrained to prevent displace-
ment or dislodging while valves are in service. Linings or
coatings of the plug shall be bonded or mechanically locked.
Linings or coatings of the shell shall also be bonded or
mechanically locked unless the strength and rigidity of the
lining or coating are sufÞcient to prevent displacement or dis-
lodging while valves are in service. In sleeved, lined, and
soft-seated plug valves, a means shall be provided to adjust,
either manually or automatically, the position of the plug as
wear occurs. The material for sealing elements may be speci-
Þed by the purchaser.

SECTION 5—INSPECTION AND TESTING

5.1 INSPECTION

If inspection by the purchaser is speciÞed in the purchase
order and a detailed procedure is not included, inspection shall
be in accordance with API Standard 598. If inspection is not
speciÞed in the purchase order, the valves shall be capable of
meeting the inspection requirements described in API Std 598.

Examination by the manufacturer shall be as speciÞed in API
Std 598.

5.2 PRESSURE TESTS

Each valve shall be pressure tested in accordance with API
Std 598.
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METAL PLUG VALVES—FLANGED, THREADED AND WELDING END 9

5.3 REPAIR OF DEFECTS

Defects in the shell of steel valves that are revealed by
inspection or testing may be repaired as permitted by the
most applicable ASTM material speciÞcation.

No repair, including plugging or impregnation, of defects
found in ductile iron castings is permitted. Welding or brazing
of ductile iron is not permitted.

SECTION 6—MARKING

6.1 Valves other than ductile iron valves shall be marked in
accordance with ASME B16.34.

6.2 Ductile iron valves shall be marked in accordance with
MSS SP-25.

6.3 Valve nameplate marking shall include the pressure rat-
ing at 100ûF (38ûC) and manufacturerÕs Þgure number.

6.4 Valve nameplate marking shall include the maximum
temperature limit and its corresponding limiting pressure for
any seal, sleeve, liner, diaphragm, seat, or sealant that causes
the valve to be limited to a pressure-temperature rating that is
lower than that listed in applicable ASME B16.34 or ASME
B16.42.

SECTION 7—SHIPMENT

7.1 COATINGS

7.1.1 Unmachined exterior surfaces of Þnished steel
valves, except austenitic stainless steel valves, shall be
painted or treated by another equally effective method, such
as phospating, to protect surfaces from corrosion caused by
atmospheric exposure.

7.1.2 Unless otherwise speciÞed in the purchase order,
unmachined surfaces of ductile iron bodies and covers shall
be coated with green paint.

7.1.3 Machined surfaces of ßange faces and welding ends
shall be coated with an easily removable rust preventive.

7.2 OPENINGS

7.2.1 Except on small, individually packaged valves, end
ßanges or welding ends shall be blanked to protect the gasket
surfaces or welding ends and the valve internals during ship-
ment and storage. The protective covers shall be made of
wood, wood Þber, plastic, or metal and shall be securely
attached to the valve ends by bolts, steel straps, steel clips, or
suitable friction-locking devices. The cover shall be designed
so that the valve cannot be installed without complete
removal of the cover.

7.2.2 Tapped connections shall be Þtted with fully tight-
ened threaded solid metal plugs that have corrosion resistance
at least equal to that of the shell.

7.3 PLUG POSITION

Valves shall be shipped with the plugs in the open position.

7.4 PACKING

If stem packing is used, valves shall be shipped with the
stem packing installed. After a valve has been successfully
pressure tested and accepted, at least 75 percent of the gland
adjustment travel shall remain for use in service.

7.5 PACKAGING

7.5.1 Unless export packaging is speciÞed in the purchase
order, valves may be shipped loose, palletized, or packed in
cartons, boxes, or crates.

7.5.2 If export packaging is speciÞed in the purchase order,
valves shall be shipped individually or collectively in wooden
boxes or crates in a manner that will prevent their shifting
within the package. 

SECTION 8—RECOMMENDED SPARE PARTS

When speciÞed on the purchase order, the vendor shall
submit a complete list of spare parts. The list shall include

cross-sectional or assembly type drawings for identiÞcation
with part numbers.
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Available through Global Engineering Documents.

Effective January 1, 2002.

Phone Orders: 1-800-854-7179 (Toll-free in the U.S. and Canada)
303-397-7956 (Local and International)

Fax Orders: 303-397-2740
Online Orders: www.global.ihs.com

Invoice To (❏ Check here if same as “Ship To”)

Name:

Title:

Company:

Department:

Address:

City: State/Province:

Zip/Postal Code: Country:

Telephone:

Fax:

E-Mail:

❏ Payment Enclosed ❏ P.O. No. (Enclose Copy)

❏ Charge My Global Account No.

❏ VISA ❏ MasterCard ❏ American Express ❏ Diners Club ❏ Discover

Credit Card No.:

Print Name (As It Appears on Card):

Expiration Date:

Signature:

Quantity Product Number Title Total

Subtotal

Applicable Sales Tax (see below)

Rush Shipping Fee (see below)

Shipping and Handling (see below)

Total (in U.S. Dollars)

★ To be placed on Standing Order for future editions of this publication,
place a check mark in the SO column and sign here: 

Pricing and availability subject to change without notice.

Date:

SO★ Unit Price

❏ API Member (Check if Yes)

Ship To (UPS will not deliver to a P.O. Box)

Name:

Title:

Company:

Department:

Address:

City: State/Province:

Zip/Postal Code: Country:

Telephone:

Fax:

E-Mail:

Mail Orders – Payment by check or money order in U.S. dollars is required except for established accounts. State and local taxes, $10 processing fee*, and 5% shipping must be added. Send
mail orders to: API Publications, Global Engineering Documents, 15 Inverness Way East, M/S C303B, Englewood, CO 80112-5776, USA.
Purchase Orders – Purchase orders are accepted from established accounts. Invoice will include actual freight cost, a $10 processing fee*, plus state and local taxes.
Telephone Orders – If ordering by telephone, a $10 processing fee* and actual freight costs will be added to the order.
Sales Tax – All U.S. purchases must include applicable state and local sales tax. Customers claiming tax-exempt status must provide Global with a copy of their exemption certificate.
Shipping (U.S. Orders) – Orders shipped within the U.S. are sent via traceable means. Most orders are shipped the same day. Subscription updates are sent by First-Class Mail. Other options,
including next-day service, air service, and fax transmission are available at additional cost. Call 1-800-854-7179 for more information.
Shipping (International Orders) – Standard international shipping is by air express courier service. Subscription updates are sent by World Mail. Normal delivery is 3-4 days from shipping date.
Rush Shipping Fee – Next Day Delivery orders charge is $20 in addition to the carrier charges. Next Day Delivery orders must be placed by 2:00 p.m. MST to ensure overnight delivery.
Returns – All returns must be pre-approved by calling Global’s Customer Service Department at 1-800-624-3974 for information and assistance. There may be a 15% restocking fee. Special order
items, electronic documents, and age-dated materials are non-returnable.
*Minimum Order – There is a $50 minimum for all orders containing hardcopy documents. The $50 minimum applies to the order subtotal including the $10 processing fee, excluding any
applicable taxes and freight charges. If the total cost of the documents on the order plus the $10 processing fee is less than $50, the processing fee will be increased to bring the order amount
up to the $50 minimum. This processing fee will be applied before any applicable deposit account, quantity or member discounts have been applied. There is no minimum for orders containing only
electronically delivered documents.

APIAmerican Petroleum Institute

2002 Publications Order Form

API 600, Bolted Bonnet Steel Gate Valves for Petroleum and Natural Gas
Industries—Modified National Adoption of ISO 10434:1998 $ 73.00C60011

Std 589, Fire Test for Evaluation of Valve Stem Packing $ 52.00C58902

Std 598, Valve Inspection and Testing $ 48.00C59807

Std 607, Fire Test for Soft-seated Quarter Turn Valves $ 48.00C60700

Std 603, Corrosion-resistant, Bolted Bonnet Gate Valves—Flanged and
Butt-welding Ends

$ 42.00C60306

Std 608, Metal Ball Valves—Flanged, Threaded, and Welding Ends $ 50.00C60803
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There’s more where this
came from.

The American Petroleum Institute provides additional resources and 
programs to the oil and natural gas industry which are based on API
Standards. For more information, contact:

• Monogram Licensing Program Phone: 202-962-4791
Fax: 202-682-8070

• American Petroleum Institute Quality Registrar Phone: 202-962-4791
(APIQR) Fax: 202-682-8070

• API Spec Q1 Registration Phone: 202-962-4791
Fax: 202-682-8070

• Perforator System Registration Phone: 202-962-4791
Fax: 202-682-8070

• Inspector Certification Programs Phone: 202-682-8161
Fax: 202-962-4739

• Engine Oil Licensing and Certification System Phone: 202-682-8233
(EOLCS) Fax: 202-962-4739

• Training/Workshops Phone: 202-682-8490
Fax: 202-962-4797

Check out the API Publications, Programs, and Services Catalog online at
www.api.org. 

APIAmerican Petroleum Institute Helping You Get The Job Done Right.SM
01.01.02
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Additional copies are available through Global Engineering
Documents at (800) 854-7179 or (303) 397-7956

Information about API Publications, Programs and Services is
available on the World Wide Web at: http://www.api.org

Product No. C59905
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