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SINGLE PIECE BALL VALVESINGLE PIECE BALL VALVE
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TWO PIECE BALL VALVETWO PIECE BALL VALVE
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Based on Flow of Based on Flow of 
WaysWays



2 , 3 & 4 WAY BALL VALVES 2 , 3 & 4 WAY BALL VALVES 
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Based on Ball EntryBased on Ball Entry



Side Entry Ball Valves Side Entry Ball Valves 



Top Entry Ball ValvesTop Entry Ball Valves
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FLOATING TYPE BALLFLOATING TYPE BALL



TRUNNION TYPE BALLTRUNNION TYPE BALL



Floating Ball ValveFloating Ball Valve
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VARITIES OF FLOATING BALL VALVESVARITIES OF FLOATING BALL VALVES
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CUT SECTION OF FLOATING BALL VALVECUT SECTION OF FLOATING BALL VALVE



Design & Manufacturing StandardsDesign & Manufacturing Standards
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1
ANSI/API 6D 23RD ED APR 08
Specification for Pipeline 
Valves

Standard specifies requirements and provides 
recommendations for the design,  manufacturing, testing and 
documentation of  ball valves 

1/2@ to 60@
PN 20 TO 420

ABCD����EBCCD

REF API 6D F
NORMATIVE REF

STD LIST

2

BS 5351:1986  
Steel ball valves for the 
petroleum, petrochemical and 
allied industries

This British Standard specifies the valve seat and body
pressure / temperature ratings, and the design, including
materials, dimensions, operation, performance, testing and
marking, of straightway steel ball valves having specified
wall thickness, an antistatic feature and fire tested design.

1/4" to 16"            
PN 10, 16, 25, 40    

150, 300, 600, 800#                

BS5351-2000 REFERRED
STD LIST.

3

BS EN ISO 17292: 2004
Metal Ball Valves for 
Petroleum, Petrochemical & 
allied Industries

This Standard specifies the requirements for a services of
metal ball valves suitable for petroleum, petrochemical,
natural gas plants and related industrial applications.

1/4" to 20"             
PN 16, 25, 40     

150, 300, 600 & 800#       

BS EN ISO 17292 2004 F
PREFERRED LIST

4
API 6FA C 3RD ED,  APR 1999 
Specification for Fire Test 
for Valves

It is the purpose of this document to establish, the 
requirements for testing and evaluating the pressure-
containing performance of API 6A and 6D valves when 
exposed to fire. The document establishes acceptable levels 
for leakage through the test valve and also external leakage 
after exposure to a fire for a 30 minutes time period. 

2@ TO 16@
PN 20 TO 420

CL 150# TO 2500# 

1) Through Leakage (High 
Test Pressure) During 
Burn Period Burn F 30Min
Leakage Rt: 400ml/in/min           
2) External Leakage -cool 
down cool down 100GC                   
Leakage Rt: 100ml/in/min  

5
ANSI/API 607 5th ED 2005     
(ISO 10497 - 5- 2004)
Fire Test for Soft Seated Valves

���� ����	�
����
� 
�
��
	� ��������� ��	� ������������
	����	������ 
�� 
 ��	� ��������� ������ ��	 �����	���� ���
�	����	������
����� �
�
������ �� 
 �
��� ����	 �	����	� ��	���

�� 
���	 ��� ��	� �����

2" to 8"                          
PN 10 TO 420

CL 150 to 2500# 

Permitted Max Leakage
Rates Refer STD API 607

Table 1

H
BS 6755 Part C 1, 1986
& API  598 8th ED 2004              
Testing of Valves

This Part of BS 6755 specifies production pressure testing
requirements and describes in Appendix D tests of Valve
under pressure, and tests revivifying the degree of tightness
and pressure - retaining capability of the valve seats and or
closure mechanism

BS 6755 PART-1
1/4" to 20" & above                              

PN 10, 16, 25, 40                                           
150, 300, 600 & 800#                               
Time:15 to 180 sec 

and above 

API 598
2" to 14" & above                              

150 TO 2500# FL ENDS                                
150 TO 4500# BW ENDS 
Time:15 to 120 sec and 

above 

8 BS 6364 : 1984
Valves for CRYOGENIC SERVICES 

Standard specifies requirements and provides 
recommendations for the design,  manufacturing, testing of 
valves for cryogenic service

1/2" to 20"             
PN 16, 25, 40      

150, 300, 600 & 800#       

Permitted Leakages   
Check - 200mmD/S x DN 
Others - 100mmD/S x DN 



REQUIREMENTS OF DESIGN STANDRADSREQUIREMENTS OF DESIGN STANDRADSBS 5351 API 6D BS ISO 17292 API 6FA

1) GENERAL 1) SCOPE 1) SCOPE 1) SCOPE

A) SCOPE 2) CONFORMANCE

B) VALVE PATTERNS 3) NORMATIVE REFERENCES 2) NORMATIVE REFF 2) DESCRIPTION OF FIRE TEST

C) NOMINAL SIZES 4) TERMS & DEFINITIONS

D) PRESSURE DESIGNATIONS 5) SYMBOLS & ABBREVIATED  TERMS 3) TERMS & DEFINITIONS 3) TEST PROCEDURE

E) PRESSURE / TEMP  RATINGS 6) VALVE TYPES &   CONFIGURATIONS

F) DIMENSIONS 7) DESIGN 4) PRESSURE / TEMP  RATINGS 4) PERFORMANCE REQ

8) MATERIAL

2) DESIGN & MATERIALS 9) WELDING 5) DESIGN 5) CERTIFICATION

A) DESIGN OF VALVE 10) QUALITY CONTROL

B) OPERATIONS 11) PRESSURE TESTING I8 �������6 6) SAFETY CONSIDERATIONS

C) MATERIAL 12) COATING

13) MARKING 7) MARKING 7) QUIPMENT MARKING

3) PERFORMANCE 14) PREPARATION FOR SHIPMENT

A) PRESSURE TESTING 15) DOCUMENTATION �������

B) FIRE TESTING ANEX A F REQ OF NDT 8) TEST & INSPECTION ��	6��

C) ANTI-STATIC TESTING ANEX B F SUPP TEST REQ

ANEX C F SUPP DOC REQ 9) PREPARATION FOR DISPATCH

4) MARKING ANEX D F PURCHASING

ANEX B F MARKING EXMPJS

5) PREPARATION FOR 
STORAGE & TRANSPORTATION

ANEX F F API MONOGRAM



CONSTRUCTION OF CAST STEEL CONSTRUCTION OF CAST STEEL 
FLOATING BALL VALVEFLOATING BALL VALVE

1 Body 

2 Adapter 

3 Ball 

4 Seat 

5 Stem 

6 Body Stud 

7 Body Nut 

8 Body Gasket * 

9 Antistatic Spring 

10 Steel Ball 

11 Thrust Washer 

12 Top Packing * 

13 Middle Packing * 

14 Bottom Packing * 

15 Gland Flange 

16 Stop Plate 

17 Retainer 

18 Lever 

19 Screw 

20 Screw 

21 Washer 

22 Bolt 

WCB/ENP 

ASTM A216-WCB 

ASTM A216-WCB 

ASTM A105/ENP 

PTFE 

ASTM A182-F6a

ASTM A193-B7 

ASTM A194-2H 

304SS + Graphite 

Stainless Steel 

Stainless Steel 

PTFE 

PTFE / Graphite 

PTFE / Graphite 

PTFE / Graphite 

ASTM A216-WCB 

Carbon Steel 

Carbon Steel 

Carbon Steel 

Carbon Steel 

ASTM A193-B7 

Carbon Steel 

Carbon Steel 

CF8M/316 

ASTM A351-
CF8M

ASTM A351-
CF8M

ASTM A182-
F316 

PTFE 

ASTM A182-
F316 

ASTM A193-B8 

ASTM A194-8 

316SS + 
Graphite 

Stainless Steel 

Stainless Steel 

PTFE 

PTFE / Graphite 

PTFE / Graphite 

PTFE / Graphite 

ASTM A351-
CF8M

Stainless Steel 

Stainless Steel 

Carbon Steel 

Stainless Steel 

ASTM A193-B8 

Stainless Steel 

Stainless Steel 

/0�-E�0F)	&0+�	&0E
?7�	0FF?G�	/0�-E�0F)	&0+�	&0E
?7�	0FF?G�	
+�0�7F-++�	,H1F-I	+�--F+	.	+�0�7F-++�	,H1F-I	+�--F+	.	

E0++	.	
E?7J-
E0++	.	
E?7J-



CONSTRUCTION OF FORGED STEEL CONSTRUCTION OF FORGED STEEL 
FLOATING BALL VALVESFLOATING BALL VALVES

MATERIAL: FORGED CARBON, ALLOY, MATERIAL: FORGED CARBON, ALLOY, 
STAINLESS, DUPLEX STEELS & BRASS & STAINLESS, DUPLEX STEELS & BRASS & 

BRONZE BRONZE 



END CONNECTIONS OF FLOATING BALL VALVE
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VARIOUS SURFACE TREATMENTS ON 
TRIMS & INTERNAL PARTS
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VARIOUS SURFACE TREATMENTS ON TRIMS & 
INTERNAL PARTS

6	$ +�-FF���7�
M ��	��	�	����
��	��	�
�����	�
��������	��	&�����$��������$������
�$
������
���	������	�
���	��
�	�

����	������
��	

M +�
����
	�����	��	�	����
	��	������$�������� ������ �
����
�	���	�
��
�
�������
	�	�����
�
��	���	����
��� ���	���$��������


M ��	��	�	+�������		�
����
	���	����	���	&����	K !!	.	����
�	
M +�F	6�5�2	.	69	)	L���	������	���	��	��������
	��	���

	����
�	��	6�5�2	
.	69	.	����	���
	����
�
��	�����
���	

M 0����
�	��	+�����
��	��

�	.	���#
�	���
�	������

1HE1?+-
M ����
��
	������
	�����
��	.	�
��	�
�������
	����
���
�
M F��	��$
�����
��	��	��������
M 0������	��	��#
	����	������
M E
�������
	��	��
�����	������



9	$ -71
M -F-&�E?F-++	7�&M-F	1F0��7�	
M ��	��	��
�����	����
��	��	�
��������	��	���#
�	���
�	��	�
���	
������
	�������	�����	���	
�
�����	����
���	

M ?�N
��	��	�
	����
�	��	���#	��	7��#
�	���
�	.	����������	����	
���
�	��
������	���	��
����
�	���
�	

1HE1?+-
M 

��
�	������
	������	�����	�
���
	���%�
	.	�
��	���
�
M &�
�����	�
�������
�

5	$ &F0,,�7�
M &�������	���	�
	�
�����
�	��	��
	�
�����	��	���	���
�����	����	
����
�
��	%������
��	

M L���$%������	���
����	���	�
	����	��	�	��
��
�	���
	���
����	��	
���
�	��	����
��
	��
	
������	���	���������	�
�������
	��	�	��������

M &�������	���
����	���	�
	/��
��	�����
��	++562	
����

1HE1?+-
����	��	�	����	���
������
	���	
'�
����
	����
'	���
������	&�������	
;���������<	��	����	�����
�	��	����
��
	��
	�
��������	%������
��



:	$ ?�-EF0G
M ?�
����	��	�
�����	�
��������	��	��
	�
���	��
�	���
��	
M L���$%������	���
����	���	�
	�
�����
�	��	�	��
��
�	���
	���
����	
��	���
�	��	����
��
	��
	
������	���	���������	�
�������
	��	�	�������

M ?�
����	���	�
	65O	&����
�	/��
��	�����
��	++562	
����

1HE1?+-
����	��	�	����	���
������
	���	
'�
����
	���
������	&�������	;���������<	
��	����	�����
�	��	����
��
	��
	�
��������	%������
��

4	$ �&&
M ������
�	&�����
	&������	
M &������	��	������
�	&�����
	������	��
�	���
	���
����	��	����	
�
�����3������	����
���	;1���
��	L�?��	�
�����<	

M �&&	��	���
	��	�
�����	������
�	��	����
�		��
�
	�����������	��	
�
���	�
��$����	��
����
$����	��
����
�

1HE1?+-
��������	&�����
	��	�
��	����	�
��$�
��
�����
	�
�������	���
����	.	
��	���
�	�
��	����	�
��	.	�
��	�
�������
	��	������
	
�
�	��	����
�	
�
��
�����
�



2	$ -1?IG	&?0��7�
M ��	��	����
�	�������	��	
��'�	�
����	��
�	������
	��	����
��	��	����	
��
�����	�
������3����������

M -��'�	�����	��������	)	0����
�	����	��������	���	��	�
%���
�	
����#�
���

M ������	����
�	
��'�	�������)	0�������	
��'�	����
�	��
�	������
	
.	���
�3����
�	��	�
�����	����
���	

1HE1?+-
M 1���
�����	��	����
	������
�	����	��
�����	�
������3����������
M +�����	
'�
����
	���
	���
����	�����	���
������
	
���������	
���
����	����	�������

8	$ F�7�7�+
M ��	��	����
�	��	������	��
	������
	����	����
�	��	��������
M E���
�	������

�<	E
����
���
	���
�		�<	�����������	�			�<	
������						
M 1�0	������

1HE1?+-
M 1���
�����	��	����
	������
�	����	��
�����	�
������3���������
M +�����	
'�
����
	���
	���
����	�����	���
������
	
���������	
���
����	����	�������



FEATURES OF FLOATING BALL VALVEFEATURES OF FLOATING BALL VALVE
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Fire Safe Seat SealingFire Safe Seat Sealing
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CRYOGENIC FLOATING BALL VALVE
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BlowBlow--out Proof Stemout Proof Stem
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AntiAnti--Static DeviceStatic Device
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Low Emission PackingLow Emission Packing
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Live Loaded Gland FlangeLive Loaded Gland Flange
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Controlled Stem and Stuffing Box FinishControlled Stem and Stuffing Box Finish
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TYPES OF OPERATIONS
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TYPE OF OPERATION OF 
FLOATING BALL VALVES



Testing StandardsTesting Standards
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INSTALLATION & MAINTENANCE 
OF FLOATING BALL VALVE

INSTALLATION & MAINTENANCE METHODS DESCRIBED IN 
MAINTENANCE MANUAL 



TROUBLESHOOTINGTROUBLESHOOTING
SI. 
No.

Nature of
Defect Cause Remedy

1 Seat
Leakage

1. Damage of Seat due to presence of foreign particles.
2. Damage of '0' Ring at the seat/retainer.
3. Damage of seat in weld end valves due to improper  

precautions.
4. Damage of seat at high temperature.
5. Improper closing of actuator operated valves.
6. Damage of seat due to rust at body of seat retainer.

•Dismantle, clean & replace by new seats
•Dismantle, clean & replace by new '0' Rings
•Suggest following right steps as per IOM manual.
•Check for suitability of seat material and design.
•Ensure correct closing of actuator.
•Dismantle, clean & reassemble/replace.

2 Gland
Leakage

1. Loosening of check nut or locking bolt.
2.Damage of stem seal/stem washer
3. Misalignment of actuator, bracket & stem.

•Tighten the check nut & locking bolts
•Replace the stem seal/stem washer.
•Ensure correct alignment.

3
Body Seal
Leakage

1. Improper tightening of Body bolting.
2. Improper precautions in case of weld end valves.
3. Misalignment of pipe line mating flanges.

•Ensure proper tightening of Body bolting.
•Suggest following right steps as per our IOM 
manual.
•Ensure correct alignment of flanges.

4
High
Torque
operation

1. High temperature of fluid handled.
2. Highly viscous fluid handled.
3. Insufficient air supply pressure in case of pneumatic 
operated valves
4. Reducing of lever length by user due to less space.
5. Pipeline flange pressure in case of single piece valves.

•Check for suitability of material and design.
•Check for suitability of material and design.
•Ensure sufficient air pressure.
•Suggest using levers of correct length.
•Face the seat or seat seal to relieve extra pressure.

5
Jerky
operation

1. Presence of foreign particles at seat contact area.
2. Peeling of plating of Ball in case of metal seated valves.
3. Insufficient air supply pressure in case of pneumatic 
operated valves

•Dismantle, Clean & Reassemble.
•Check for service condition/replace.
•Ensure sufficient air pressure.

6
Gear
Operator
Damage

1. Very high torque operation.
2. Poor material of construction & design.
3.Transit damage

Check for causes as covered in SI.No.4
Check for suitability.
Replace the damaged spares & report accordingly.



The End 
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BALL VALVE



TWO PIECE BALL VALVETWO PIECE BALL VALVE
���	��
�
	����
�	$ �-��/��$��%��-��' #'���!�!"#��������������0��"# ��!����
�-��! +��"# ��� !��-��' #'��%# �)�(� ����-�!��"����!� ���/�#������)��-��,�
�-�!�- !��-�� �' �� )���%�!�+"#�%���(���:#����+ ����� �����0��"�����/ ##�
' #'�!� ���)���� ##$�!#�)-�#$���������;���!� �� ��8�/���(��-�$�� ��/�����-���
�-��0: 0 $������" �� /#��



THREE PIECE BALL VALVETHREE PIECE BALL VALVE

�-��<�"�������!�)�� ##�0!�%����-���������" ����%��-��' #'������ ����)��-��
/ ##(�!��+�*�!� �!����/��� !�#$���+�'���%��+��-��"�"�#���,��-�!�% ��#�� ��!�
�%%��������#� ���)��%���"�!�����!���+���!(���"# ��+�����%�!� �!� ���)# ���
" �5��)!(�"�#�!-��)������%�!+ ##�!�� ��-�!�����-��/ ##(� ##��-�!�0��-����
��+�'��)��-��"�"�!�%��+��-��' #'��/��$,��-����!�)�������"���%� ��-����
"�����' #'���!�%���������/����" �� /#�,



Based on Flow of Based on Flow of 
WaysWays



2 & 3 WAY BALL VALVES 2 & 3 WAY BALL VALVES 

+�������	��������	���	����	��	���

	���	����	����
�
��-�+ ����<�0 $�/ ##�' #'��: 6:!- "���/ ##���)-�(��:!- "���#�%�

�-���:0 $�/ ##�' #'�!�- '�� ��6: ����:!- "���-�#���-���)-��-��+���#�,��-��
��%%��������+/�� ����!��%�%#�0� ���!-�0������-��"������,
��#��:"����/ ##�' #'�!�0��-�=�0 $!(����+���(� ��� #!����++���� ##$� ' �# /#�(�
�-����#���0 $��%����/���)����-�)�� #�����-��"# ����%��-�����#��!,�����!"��� #�
 ""#�� ����!(�!��-� !����'��)� ��:"�0�����+����!�%��+�%��0 ��������'��!�(��-��
�"�� ������!�"��%��+���/$���� ���)� �!��)#��#�'���=:0 $�/ ##�' #'�,��-��=:0 $�
' #'��- !��0��6:!- "���"���!�����-��/ ##��- ���������������������(�!�+���+�!�
��%��������� !� ��>?>�"���,



Based on Ball EntryBased on Ball Entry



Side Entry Ball ValvesSide Entry Ball Valves
�-� �������� +������ / ## ' #'�! 0��- !"���)
#� ��� !� �  ��"�! "�#$+�� + ���� #!  ! !� �
!� #��), �� - ! �1��##��� !� # %�������! ����� 0���
��+"�� ���� ' ����$  �� "��!!��� �- �)� 0-��-
��!���! ��  �� /�#/ #� 5 )�  �� #�0�!� ���4��
����� �#�!��) ��%%������ # "��!!���,

�������� +������ / ## ' #'�! - '� "��%�!�
+ ���� #!  �� ��+"#��� !"���%�� ���� �� ��%%�����
"��!!��� �# !!( ���#����) %�## /���  �� ������� / ##
��!�)�( 0-��- �!  � ��� # "������ %�� �� �!%��+��)
"�"�#���! �� "����#��+( � ��� # ) !  �� �-�+�� #
+ ���� #!,

�
����
�)
 8 6�0 �"�� ���) ���4�� ��#� /#� !� #��)
/8 ��1�#� �$ ' #'� !� � !� #��) �8 �� !��� #� �! �� �-� !��+
�8 	 ##  �� !��+ ������#���!  �� �1 ��
�8 ��#%:��#��% �� �-� /��$ � '��$ �8 ���� � %�( ����:!� ��� ��!�)�
�8 �		 %������� %8 ��#%:#�/��� ���) ���� +�� #  1#�
)8 3��- !"���) #� ��� �� ACCU �#�!� �� !� �
-8 ��9��� !� # �� �-���)-  �1�#� �$ !$!��+ �� ������ #� 5 )�
�8 �#����//�� �:���) "��'��� "��!!��� ��������� �1"#�!���
98 ��!� !��+  �� ��!� ##�� 0��-  �1�#� �$ !� #��) ��'���
58 �"���) #� ��� �""���#�0�� !� � ���) �! !��

Specifications

Design API 6D /ASME B16.34/ BS 5351

Face to Face ASME B16.10/API 6D/BS 2080

End Flange ASME B16.5

BW End ASME B16.25

Test API 598 / API 6D / BS 6755 PR 1

Fire Safe Test API 607/API 6FA/ BS 5146 - A



Top Entry Ball ValvesTop Entry Ball Valves
��" ����$ / ## ' #'�!  �� �% ��)�� /��$ ��!�)�  ��  ##�0
� !$  ���!! �� �-� ������ #  �� , ���� /#� %��  ## ��"!���
 �� !�/:!�  ""#�� ����!, � ��" ����$ / ## ' #'�
��+"��!�!  "#�) �#�+��� - '��) �0� ���'�� !���!  ��
�0� ���#���� %# � !���! 0-��- ���� �� �-� / ##  �� �0�
!� �!, �-� ' #'� /��$ ���#���!  �$#������ # /��� 0-��- �!
"��"������# � �� �-�  1�! �% �-� ��#��  �� ���#�� "���! �%
�-� ' #'�, �-� "#�) �#�+��� �! /� !�� ���� �-� �$#������ #
/���( 0-���/$ �-� ���#���� !���! �% �-� "#�) �#�+���  ��
 ) ��!� �-� ���#���� !���! �% �-� �-��5 �#�+���! ��
"������  �  1� # %���� �� �-� !� �!  �� �-� / ## �� %��+  
#� 5:"���% ' #'�  !!�+/#$, �-� / ## �! ��!����� �-���)-  
/����� �� �-� ��" �% �-� ' #'�, �-�! % ��#�� ��! ��:#���
+ ����� ���

�
����
�)

M ���/#�:/#��5  �� 	#��� ��������
M � !$ ��:#���  ���!! ��  ## " ��! %�� + ����� ���
M ��#%:��#��% �� �-� 	��$ � '��$
M ����:!� ��� �� ����
M �-���� �% !�%� !� ��� �� +�� #:��:+�� # !� ��� ��!�)�!
M ��## �� ������� "��� ���%�)�� ����!
M ���� ! %� �����%��� ��!�)�
M � !$ ��"# ��+��� �% ' #'� ����� ��+"�����,

Specifications

Design API 6D /ASME B16.34/ BS 5351

Face to Face ASME B16.10/API 6D/BS 2080

End Flange ASME B16.5

BW End ASME B16.25

Test API 598 / API 6D / BS 6755 PR 1

Fire Safe Test API 607/API 6FA/ BS 5146 - A




��
�	��	
���	
��
�	��	
���	
+������+������



TRUNNION TYPE BALLTRUNNION TYPE BALL



Design & Manufacturing StandardsDesign & Manufacturing Standards
+��������	��	&��������
+��������	��	&��������

,
����	.	/������������	,
����	.	/������������	
+�������+�������

01�	2,	3	0+/-	
	62�5:3	
+	4546�	01�	2,	3	0+/-	
	62�5:3	
+	4546�	

-��	��	-��	;���
	��	���
<-��	��	-��	;���
	��	���
< 0+/-	
	62�6!	3	01�	2,3	-7	44=0+/-	
	62�6!	3	01�	2,3	-7	44=
�����
�	-��	���
������	�����
�	-��	���
������	

���	�
��
�																												
���	�
��
�																												
+��
�
�3+��#
�	�
��	
��	+��
�
�3+��#
�	�
��	
��	
����
��	����
��	

0+/-	
62�4	.	
	62�:8	0+/-	
62�4	.	
	62�:8	;;92>	.	����
<	92>	.	����
<	

0+/-	62�94	0+/-	62�94	
0+/-	62�66	0+/-	62�66	

,����	3	�
��	3	
�����,����	3	�
��	3	
����� 01�	2,	3	/++01�	2,	3	/++$$+1	:4+1	:4
���	/�������	0�������	���	/�������	0�������	
/�������</�������<

�+?	4966�+?	4966

@������	+���
�@������	+���
� �+?	 !!6�+?	 !!6$$9!!!	3	01�	@631-,	9!!!	3	01�	@631-,	

01�				A	0�
�����	1
����
��	��������
01�				A	0�
�����	1
����
��	��������
�	�	
+	A	
������	+�������
+	A	
������	+�������

0+/-	A	0�
�����	+���
��	��	/
��������	-����

��0+/-	A	0�
�����	+���
��	��	/
��������	-����

��
/++			A	/���������
��	+��������B�����	+���
��/++			A	/���������
��	+��������B�����	+���
��
70&-	A	7�������	0����������	��	&��������	-����

��70&-	A	7�������	0����������	��	&��������	-����

��





������	����	�������	
	�
�� ��������	�������	� 	��������	�������	� 	��� � �����
 	��������
�

	�������	

1
ANSI/API 6D 23RD ED APR 08
Specification for Pipeline 
Valves

Standard specifies requirements and provides 
recommendations for the design,  manufacturing, testing and 
documentation of  ball valves 

1/2@ to 60@
PN 20 TO 420

ABCD����EBCCD

REF API 6D F
NORMATIVE REF

STD LIST

2

BS 5351:1986  
Steel ball valves for the 
petroleum, petrochemical and 
allied industries

This British Standard specifies the valve seat and body
pressure / temperature ratings, and the design, including
materials, dimensions, operation, performance, testing and
marking, of straightway steel ball valves having specified
wall thickness, an antistatic feature and fire tested design.

1/4" to 16"            
PN 10, 16, 25, 40    

150, 300, 600, 800#                

BS5351-2000 REFERRED
STD LIST.

3
API 6FA C 3RD ED,  APR 1999 
Specification for Fire Test 
for Valves

It is the purpose of this document to establish, the 
requirements for testing and evaluating the pressure-
containing performance of API 6A and 6D valves when 
exposed to fire. The document establishes acceptable levels 
for leakage through the test valve and also external leakage 
after exposure to a fire for a 30 minutes time period. 

2@ TO 16@
PN 20 TO 420

CL 150# TO 2500# 

1) Through Leakage (High 
Test Pressure) During 
Burn Period Burn F 30Min
Leakage Rt: 400ml/in/min           
2) External Leakage -cool 
down cool down 100GC                   
Leakage Rt: 100ml/in/min  

4
ANSI/API 607 5th ED 2005     
(ISO 10497 - 5- 2004)
Fire Test for Soft Seated Valves
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2" to 8"                          
PN 10 TO 420

CL 150 to 2500# 

Permitted Max Leakage
Rates Refer STD API 607

Table 1

B
BS 6755 Part C 1, 1986
& API  598 8th ED 2004              
Testing of Valves

This Part of BS 6755 specifies production pressure testing
requirements and describes in Appendix D tests of Valve
under pressure, and tests revivifying the degree of tightness
and pressure - retaining capability of the valve seats and or
closure mechanism

BS 6755 PART-1
1/4" to 20" & above                              

PN 10, 16, 25, 40                                           
150, 300, 600 & 800#                               
Time:15 to 180 sec 

and above 

API 598
2" to 14" & above                              

150 TO 2500# FL ENDS                                
150 TO 4500# BW ENDS 
Time:15 to 120 sec and 

above 

6 BS 6364 : 1984
Valves for CRYOGENIC SERVICES 

Standard specifies requirements and provides 
recommendations for the design,  manufacturing, testing of 
valves for cryogenic service

1/2" to 20"             
PN 16, 25, 40      

150, 300, 600 & 800#       

Permitted Leakages   
Check - 200mmD/S x DN 
Others - 100mmD/S x DN 
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1) GENERAL 1) SCOPE 1) SCOPE 1) SCOPE

A) SCOPE 2) CONFORMANCE

B) VALVE PATTERNS 3) NORMATIVE REFERENCES 2) DESCRIPTION OF FIRE TEST 2) NORMATIVE REFERENCES

C) NOMINAL SIZES 4) TERMS & DEFINITIONS

D) PRESSURE DESIGNATIONS 5) SYMBOLS & ABBREVIATED  TERMS 3) TEST PROCEDURE
<8 TERMS & DEFINITIONS
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8) MATERIAL
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A) DESIGN OF VALVE 10) QUALITY CONTROL

B) OPERATIONS 11) PRESSURE TESTING 6) SAFETY CONSIDERATIONS I8 ���%��+ ���

C) MATERIAL 12) COATING

13) MARKING 7) QUIPMENT MARKING H8 �� #�%�� ���� �% ��-��
' #'�! /$ ��"��!��� ��'�
!�.�( "��!!��� � ���)  ��
+ ���� #! �% ���!��������,

3) PERFORMANCE 14) PREPARATION FOR SHIPMENT

A) PRESSURE TESTING 15) DOCUMENTATION �������

B) FIRE TESTING ANEX A F REQ OF NDT ��	6��

C) ANTI-STATIC TESTING ANEX B F SUPP TEST REQ

ANEX C F SUPP DOC REQ

4) MARKING ANEX D F PURCHASING

ANEX B F MARKING EXMPJS

5) PREPARATION FOR STORAGE & 
TRANSPORTATION

ANEX F F API MONOGRAM



REQUIREMENTS OF API 6D (ISO 14313:2007)
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CI �$"�!��%�& #'�� ������%�)�� ����� H,B�& #'���"�� �����;�'�N'(�	�� 5 0 $���4�*����!����48

CH ��!�)���� �� ��!� ���� #��# ����!� H,I��"��)�;��)) /�#��$8

H,E ���!!���� �����+"�� ������ ���)(� 3�#���)����!�;���!������ 8�

H,< ��+�� #���.�!� H,H,<��#���� ���& #'����������������!

H,= � ������� ��� ����������������+��!���!(�;���	(�
��
8
E@:<I@�:ABC:OCCD�(�EI@�F ABCCD�(�AE@�F EBCCD�

H,P����!!������#��%�;�%�� '��$���#��%�' #'�!� �����4(����
!"���%$����"��'�!�������!��'������!���)8�

H,H � �)������!�;�����"�==�%���EE@8

H,H,A,
E

�%%!����#�)�����# �)��������#���!�
;�"�=@:E++�*�=@� /�'��<++8�

H,O�	$" !!(��� ��!�*�&�����������������+"#$��)�0��-�
�����	�A,EC,A�*��-�� �!�����EEP:A

H,H,A,
<

� � ##�#�!+��%� #�)����%# �)�!�% ��!;E,B++�+8 H,AC���9������������!�;�� # ��(�6�/��� �����*��#�!-��)�%���
�� ��*����+8�

H,H,A,
=

��� #��##�0 /#��+�! #�)�+�����%�	�#����#�!�
;�"�=@:E++�*�=@� /�'��<++8

H,AA��� ��(�&���� ����� # ���6���!�;�1���!����!��+�%���
��)�����"��0��5!8

H,H,E 3�#���)����!�;�����	�<A,=(�	�AI,EB��"�<CG / 
45G) 

H,AE��� ��(�&���� ����� # ���& #'�!�

H,P� ���!!������#��%�;	��$�� '��$�����-���"����#�!�8
A,<<���+�!��%����� ���)(���#��%�& #'��V@�*� /�'�

H,A<�� ���3-��#����� ��	�1���"��!��%�!- ##�/��"��'�����
���4���6�+����)�

H,A<� � ���3-��#!� ���6�'��!�;� 1���4�<IC��;PC#/%8�
�3��� �+ 1�W���������%�& #'��;ACCC++�+ 18�

H,AP����� ���(��"�� ���!� ������+��1���!���!��
;��! #�)�+����(��� #��)(��'����������������(�������������%�
�1����������+!�%��������)���������'��

H,A=� 6��5��)���'���(���!����������� ���!��*��� '�#�
���"!�;�"���*��#�!�8�

H,AO� 6�%���)�;P@�*� /�'��8�
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H,EC,
A

��!�)�����!��������4���;���'���� ���� #��# �����+���
E��+�!��%�	�� 5 0 $����!�������4��

H,EE������$"����!���)�

H,EA ���+�����������;����+����!������9���� �$�������8� H,E<�����:�� ������'����;��%���� ����& #'�!8�

H,E= ��!�)������+���!�;������' /#��*���"������/#�8� ������4����+���!� �����-���!"��� #���!���)

H,EB ��!�)������+������'��0�;������+"���������!��8��

P /0�-E�0F+	
;�-�+�� #(�� �/����4��' #���(��� ����� �+���(�
���- ��� #����"�����!(���!���)(������%�� ����8�

P,E����'������+" ��/�#��$�
;��� ##���*�������� ##��������!!�� ��!8
;��� ##���+ ���� #!���� '���������!����*�) ##��)

P,< ���)���� ��!�;����3��5��(��� ����� ����*����%��+�
)� ������- ��� #����"�����!8�

P,I�	�#���)�;� �/��� ���6�0� ##�$�����#�����<=(�����
���/���!���' #'�� ""��$���)����+/�����+����� ��
�����

P,= ��+"�!������6�+��!�;��W�C,E<U(���*��WC,C<BU(�
���W�C,=<U(�

P,P���������'����;���!!�������� ����)�� ���� #!����/��
+�����-����4����+���!��%�����ABABI8�

P,B ���)-��!!���!��;� �/��(��##�$(��������: EOGc below 
impact Test  using by Charpy V-notch, ASTM A 370) 

X����!�#�������)�-�Y�BPI�W�EC
��'<�(��AI
�A��"�+�(�
BPI����IPO�W�EH�
��'�<(��EA
����)#���"���+���

Z�IPO�W�<=
��'�<(�EI
����)#���"���+��,�

O �-F,�7�	;�� #�%�� ����!�%���3�#���)(���" ���
3�#���):������������ #�%���������������L(�O,E*O,<

O,E Impact Testing (3�#���)(���" ���3�#���)�: EOGc  below) 

O,< � ����!!���!���)�
;3�#���)(���" ���3�#���)�F ����ABABI�8

O,=� 3�#����" ���;��������%���!(� �$�0�#����" �������
+����BC++(��� /��� ����:<CU�*����!��� �����ECU
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AC �� #��$�������#� AC,A�������4����+���!�

AC,E� �� !����)�*���!���4��"+����;������%���(�������##���
*�� #�/� ����8�

���!!������ !����)����'���!�;���!!����) �)��[EU8

���!!����� �)��� �)��;EBU����HBU�%�##����� �)�8�

� #�/� ������%����� �)��;��� ��3��EBU(�BCU(�HBU8�

��+"�� ������� !����)���'����;�#���� �����BGC) 

AC,< �� #�%�� ������%���!"������� �����!�����!����#�

NDE Personnel ( ANST SNT-TC-1A / ISO 9712) 
Eye Exam F 12months) Weld Inspector F AWS QC1

3�#�� �������

&�!� #���!"��������%�� !���)!�F �������BB

AA PRESSURE TESTING (Water Chloride F max 30 ppm)
Acceptance for Metal Seat valve 2time of ISO 5208 Rate D

�������� #��� ����!���)�;�		8�

���+�	 �5!� ��;�E+���F =@�*�B����I@�*� /�'�8�

�$�����-�##���!��FACCU�;=@:E���(�I:AC@:B+��(�AE:
AP@�AB+��(�EC@� /�'��<C+��8�

�$������ ������ ����!��;E+���F =@�*�B����I@� /�'�8�

�� ����!��"���������%���	#��5�& #'��;���:����������*�
	�:��������� #8�

AE ��������;��� ##������% ���F �"����BCG C) 

A= MARKING ( Mfg Name, Material, Size, Rating)  
Details in API 6D Annexure A 

� +��"# ���%���!+ ##����- ��E@�' #'�!�





Construction of TMBV
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BOLTED & WELDED BODY JOINTS

BOLTED BODY JOINTS WELDED BODY JOINTS 



END CONNECTIONS



VARIOUS SURFACE TREATMENTS ON TRIMS & 
INTERNAL PARTS
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FEATURES OF TMBV BALL VALVEFEATURES OF TMBV BALL VALVE
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FIRE SAFE BALL VALVEFIRE SAFE BALL VALVE
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EMERGENCY SEALANT 
INJECTION SYSTEM
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SEAT SEALING FEATURE & SELF 
RELIVING SEAT
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DUAL PISTON FEFFECT SEALING 

FITTED WITH RELIEF VALVE
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TYPES OF OPERATIONS
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Hydro Testing Chart
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REQUIREMENTS OF BODY MARKING & 
NAMEPLATES



Corrosion Protection and Painting
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Installation of TMBV 
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TROUBLESHOOTINGTROUBLESHOOTING
SI. 
No.

Nature of
Defect Cause Remedy

1 Seat
Leakage

1. Damage of Seat due to presence of foreign particles.
2. Damage of '0' Ring at the seat/retainer.
3. Damage of seat in weld end valves due to improper  

precautions.
4. Damage of seat at high temperature.
5. Improper closing of actuator operated valves.
6. Damage of seat due to rust at body of seat retainer.

•Dismantle, clean & replace by new seats
•Dismantle, clean & replace by new '0' Rings
•Suggest following right steps as per IOM manual.
•Check for suitability of seat material and design.
•Ensure correct closing of actuator.
•Dismantle, clean & reassemble/replace.

2 Gland
Leakage

1. Loosening of check nut or locking bolt.
2.Damage of stem seal/stem washer
3. Misalignment of actuator, bracket & stem.

•Tighten the check nut & locking bolts
•Replace the stem seal/stem washer.
•Ensure correct alignment.

3
Body Seal
Leakage

1. Improper tightening of Body bolting.
2. Improper precautions in case of weld end valves.
3. Misalignment of pipe line mating flanges.

•Ensure proper tightening of Body bolting.
•Suggest following right steps as per our IOM 
manual.
•Ensure correct alignment of flanges.

4
High
Torque
operation

1. High temperature of fluid handled.
2. Highly viscous fluid handled.
3. Insufficient air supply pressure in case of pneumatic 
operated valves
4. Reducing of lever length by user due to less space.
5. Pipeline flange pressure in case of single piece valves.

•Check for suitability of material and design.
•Check for suitability of material and design.
•Ensure sufficient air pressure.
•Suggest using levers of correct length.
•Face the seat or seat seal to relieve extra pressure.

5
Jerky
operation

1. Presence of foreign particles at seat contact area.
2. Peeling of plating of Ball in case of metal seated valves.
3. Insufficient air supply pressure in case of pneumatic 
operated valves

•Dismantle, Clean & Reassemble.
•Check for service condition/replace.
•Ensure sufficient air pressure.

6
Gear
Operator
Damage

1. Very high torque operation.
2. Poor material of construction & design.
3.Transit damage

Check for causes as covered in SI.No.4
Check for suitability.
Replace the damaged spares & report accordingly.





The End The End 


