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DESIGN OVERVIEW

Internal Trunnion Plates 
200NB ~ 1200NB (8”~ 48”)

Conventional Trunnion Design 
50NB ~ 1200NB (2”~ 48”)
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• API 6D
• Flanged & Butt weld ends
• 3P split body, side entry 
• Trunnion mounted ball, low operating torque
• Fire safe API 607, ISO 10497
• Anti-static device, BS 5351
• Double block & bleed
• Pressure self relieving seats
• Self Lubricating PTFE coated  
  Trunnion Bearings

OPERATING CONDITION
Operating Temperature 
-29ºC~+185ºC*

Pressure Rating
PN 20, 50, 64, 100, 150
Class 150, 300, 400, 600, 900, 1500, 2500
* Low and high temperature service also available

The above is a general overview and design varies depending 
on size and class. (Refer to actual as built drawing.)

FLANGED / BW ENDS API 6D
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3 PIECE FORGED LEVER OPERATED DBB 

CROSS SECTIONAL DRAWING 

NOTE:  Drawings are representative. 
Space permitting, most valves include seat sealant injection (items 12/33).
Select small valves use body cavity injection due to space constraints.

DESCRIPTIONS
BODY
END CAP
BALL
STEM
SEAT
SEAT RING
UPPER CAP
TRUNNION
LIMIT STOP PLATE
SEALANT INJECTION VALVE
DRAIN VALVE
SEALANT INJECTION VALVE
SEAT SPRING
ANTISTATIC SPRING
FIRE SAFE GASKET

ITEM
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

DESCRIPTIONS
FIRE SAFE GASKET
FIRE SAFE GASKET
FIRE SAFE GASKET
FIRE SAFE GASKET
TRUNNION SEAL O-RING
BODY SEAL O-RING
SEAT SEAL O-RING
UPPER CAP SEAL O-RING
STEM SEAL O-RING
STUD
NUT
ALLEN HEAD BOLT
ALLEN HEAD BOLT
BEARING

ITEM
16
17
18
19
20
21
22
23
24
25
26
27
28
29

DESCRIPTIONS 
BEARING
THRUST WASHER
HEX HEAD BOLT
CHECK VALVE
KEY 
LEVER
PIN
PIN
HEX HEAD BOLT
INDICATING PLATE
VENT VALVE
LEVER HEAD
ANTISTATIC BALL
ALLEN HEAD BOLT

ITEM
30
31
32
33
34
35
36
37
38
39
40
41
42
43
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3 PIECE FORGED GEAR OPERATED DBB

CROSS SECTIONAL DRAWING 

DESCRIPTIONS
BODY
END CAP
BALL
STEM
SEAT
SEAT RING
UPPER CAP
TRUNNION
LIMIT STOP PLATE
SEALANT INJECTION VALVE
DRAIN VALVE
SEALANT INJECTION VALVE
SEAT SPRING
ANTISTATIC SPRING
FIRE SAFE GASKET

ITEM
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

DESCRIPTIONS
FIRE SAFE GASKET
FIRE SAFE GASKET
FIRE SAFE GASKET
FIRE SAFE GASKET
TRUNNION SEAL O-RING
BODY SEAL O-RING
SEAT SEAL O-RING
UPPER CAP SEAL O-RING
STEM SEAL O-RING
STUD
NUT
ALLEN HEAD BOLT
ALLEN HEAD BOLT
BEARING

ITEM
16
17
18
19
20
21
22
23
24
25
26
27
28
29

DESCRIPTIONS 
BEARING
THRUST WASHER
SUPPORT FEET
CHECK VALVE
KEY 
GEAR OPERATOR
PIN
PIN
STUD
NUT
VENT VALVE
LIFTING LUGS
ANTISTATIC BALL
ALLEN HEAD BOLT

ITEM
30
31
32
33
34
35
36
37
38
39
40
41
42
43

NOTE:  Drawings are representative.  
Support legs and lifting lugs supplied on sizes 6” and larger.
Valve sizes ≥16” use 2 seat sealant injection valves per seat.



Page 14

INTEGRAL VALVE STOPS
The valve stops are integral facilitating 
easy correct actuation stop setting 
when the valve is retrofitted in the fiel .

BODY VENT & DRAIN
For pressure relief prior to servicing 
and to allow for draining or flushing
prior to servicing or removal.

DOUBLE ANTI-STATIC DEVICE
2 antistatic devices ensure safe discharge 
of static build up.

TRIPLE STEM SEALING
Triple independent low emission stem 
seals ensure stem seal integrity.

DBB/DIB-1/DIB-2 DESIGN
Seats have preloaded springs to 
ensure a bubble tight seal even 
at low pressures.

DIB OVERPRESSURE RELIEF
DIB designs include drilled and tapped 
body cavity and flanges (space
permitting) for convenient venting of 
body cavity overpressure relief system.

DOUBLE SEALED BODY JOINTS
All body joints have a primary o-ring seal backed by 
a secondary fire safe ss/graphite gasket seal. A tight 
tolerance, metal to metal, overlapped joint construction 
ensures joint integrity in the event of pipe misalignment.

EMERGENCY STEM &  
SEAT INJECTION FITTINGS
The standard design incorporates both stem and seat 
injection fittings (smaller sizes use cavity injection)
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LIFTING LUG AND SUPPORT FEET DATA 

NOTE:  Valves larger than 16” come standard with support feet - please call for dimensions.

150 ASME 300 ASME 600 ASME 900 ASME 1500 ASME 2500 ASME
SIZE Lifting 

Lugs
Support 

Feet H Lifting 
Lugs

Support 
Feet H Lifting 

Lugs
Support 

Feet H Lifting 
Lugs

Support 
Feet H Lifting 

Lugs
Support 

Feet H Lifting 
Lugs

Support 
Feet H

in mm mm mm mm mm mm
in in in in in in

2x1 1/2" N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

2" N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

3x2" N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

3" N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A YES YES 187
7.36

4x3" N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A YES YES 187
7.36

4" N/A N/A N/A N/A N/A N/A N/A N/A N/A YES YES 200 YES YES 209 YES YES 240
7.87 8.23 9.45

6x4" N/A N/A N/A N/A N/A N/A N/A N/A N/A YES YES 200 YES YES 209 YES YES 240
7.87 8.23 9.45

6" YES YES 205 YES YES 205 YES YES 221 YES YES 242 YES YES 270
8.07 8.07 8.70 9.53 10.63

8x6" YES YES 205 YES YES 205 YES YES 221 YES YES 242 YES YES 270
8.07 8.07 8.70 9.53 10.63

8" YES YES 243 YES YES 243 YES YES 280 YES YES 283
9.57 9.57 11.02 11.14

10x8" YES YES 243 YES YES 243 YES YES 280 YES YES 283
9.57 9.57 11.02 11.14

10" YES YES 300 YES YES 300 YES YES 326 YES YES 320
11.81 11.81 12.83 12.60

12x10" YES YES 300 YES YES 300 YES YES 326 YES YES 320
11.81 11.81 12.83 12.60

12" YES YES 335 YES YES 345 YES YES 355
13.19 13.58 13.98

16" YES YES 410 YES YES 422 YES YES 420
16.14 16.61 16.54
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DOUBLE BLOCK AND BLEED VS. DOUBLE ISOLATION AND BLEED

With media trapped in the body cavity any increase in media 
pressure attempts to push the seat ring away from the ball 
(A3).  As pressure in the cavity continues to increase a 
point is reached where the pressure in the cavity can now 
overcome the spring force and any other forces (A4).

The resultant force pushes the seat assembly away from the 
ball (A3>A4).  Seat assemblies with this feature are referred 
to as “self relieving”.

2.

Pressure acting in the body cavity allows 
“self relieving” of the seat

A4 A3

During normal operation, upstream or downstream pressure in 
combination with force created by the seat springs pushes the 
seat ring against the ball creating positive shutoff (A1>A2).  

How Do Double Piston Effect Seats Work?

1.

With media trapped in the body cavity any increase in 
media pressure acts to push the seat ring against the ball 
(A3).  As a result, regardless of whether the pressure is 
from upstream, downstream or within the body cavity, the 
seat ring is always pushed against the ball.  

The movement of the seat ring against the ball is created 
due to differences in the effective pressure influenced area
of the upstream and downstream side of the seat assembly 
(A3>A4). Seat assemblies with this feature are not self 
relieving.

2.

Resultant pressure acting in the body cavity 
pushes seat against the ball.

During normal operation, upstream or downstream pressure 
in combination with force created by the seat springs 
pushes the seat ring against the ball creating positive 
shutoff (A1>A2).  

How Do Single Piston Effect Seats Work?

1.

A1 A2

VALVE BODY

SPRING

GASKET O-RING SEAT RING VALVE CAVITY

SEAT INSERT

BALL

A valve with two single piston effect seats has a double block 
and bleed (DBB) design.

A valve with two double piston effect seats has a double 
isolation and bleed (DIB-1) design.
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