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Introduction

Quality is our commitment, while competitive price and timely delivery is our promise.

From the beginning, the DHV name has become associated with quality in every step of our

manufacturing process. For the past decades our customers worldwide have trusted us to pro-

vide them with consistent and reliable valve products in their most severe and critical service.

We at DHV are proud of our ability to meet the stringent requirements of Refining, Gas/Oil, Pipeline,

Petrochemical and Power Plant.

DHV Ball Valves are designed, manufactured and tested to the latest manufacturing specificati-

ons of the American & International Standards Organizations. We welcome your challenges and

look forward to serving your critical project needs.

Type
1 = Floating Ball Split Body,
      Full Bore
2 = Floating Ball Split Body,
      Reduced Bore
3 = Trunnion Ball Two-Piece Body,
      Full Bore
4 = Trunnion Ball Two-Piece Body,
      Reduced Bore
5 = Trunnion Ball Three-Piece Body,
      Full Bore
6 = Trunnion Ball Three-Piece Body,
      Reduced Bore
7 = Floating Ball One-Piece Body,
      Reduced Bore
8 = Small size Floating Ball valve. see*
9 = Top Entry Trunnion Ball Valves
0 = Three Way Ball Valves

Pressure Class
15 = Class 150
30 = Class 300
60 = Class 600
80 = Class 800
90 = Class 900
150 = Class 1500
250 = Class 2500
100=1000 WOG
200=2000 WOG
300=3000 WOG
500=5000 WOG
600=6000 WOG
1000=10000 WOG

End Connections
F = Raised Face Flanged End
R = Ring Type Joint Flanged End
P = Plain Flat Face Flanged End
B = Butt-welded End
T = Threaded End
S = Socket-Welded End
X = Other Type End Connection
G = Grayloc Hub End
U = Pup Piece End

Trim Material
1 = C.S. + ENP
2 = 304SS
3 = 316SS
4 = 13Cr / F6
5 = Duplex S.S.
6 = Monel
7 = Inconel
8 = B16
9 = B62
A = S.S.+ Ni

B = S.S.+ HCr
C = Super Duplex S.S.
D = S.S.+ T.C
E = C.S.+ T.C
F = C.S.+ Ni
G = C.S.+ HCr
H = C.S.+ CCC
I = S.S.+ CCC
X = Special

Seat Material
1 = PTFE
2 = R-PTFE
3 = NYLON
4 = VITON
5 = DEVLON
6 = NBR
7 = PEEK (HT4)
8 = Ni
9 = STL
A = CCC
B = T.C
M = NYLON-M
C = PCTFE
P = PAI
X = Special

Operator
NONE = Lever or Handwheel
Operator
CO = Chain Wheel Operator
GO = Gear Operator
BS = Bare Stem
EM = Electric Motor Operator
PA = Pneumatic Actuator
HA = Hydraulic Actuator
PH = Pneumatic-Hydraulic
Actuator

Body  Material
0 = ASTM  A216  WCB
1 = ASTM  A105
2 = ASTM  A352  LCB
3 = ASTM  A350  LF2
4 = ASTM  A351  CF8M
5 = ASTM  A182  F316
6 = ASTM  A351  CF8
7 = ASTM  A182  F304
8 = ASTM  A890  4A
9 = ASTM  A182  F51
A = ASTM  A352  LCC
B = Inconel
C = Monel
D = Super Duplex S.S.
E = ASTM A240 UNS N08926
F = ASTM A216 WCC
X = Special

Code
B = Ball Valves
L = Cryogenic Ball Valves
M = Metal-to-Metal Seat Ball Valves

Internal Coating
None = No Coating
P=Plasite 7159
E = Enduro Bond
I = Inconel 625 Overlay
N = Inconel 825 Overlay
D = Duplex SS Overlay

Seat Function
None = Self Relieving Seat
SPE = Single Piston Effect
DIB-1 = DPE x DPE
DIB-2 = SPE x DPE
BB = Block and Bleed
DPE = Double Piston Effect

C3 = Trunnion Ball Valve, Fully Welded,
         Two-Piece Body, Full Bore
C4 = Trunnion Ball Valve, 
         Fully Welded, Two-Piece Body, 
         Reduced Bore
C5 = Trunnion Ball Valve, 
         Fully Welded,Three-Piece Body, 
         Full Bore
C6 = Trunnion Ball Valve, 
         Fully Welded,Three-Piece Body, 
         Reduced Bore
D = Rising Stem Ball Valves, Full Bore
E = Rising Stem Ball Valves, 
       Reduced Bore
X = Special

DHV Valve GroupDHV Valve Group

DHV Figure Numbers

Example:8˝-B5601F13-GO-I-SPE

Ball Valves

    8˝ Ball Valve, Trunnion Ball,Three-Piece Body, 
Full Bore, Class 600LB, A105 Body & Adapter 
Raised Face Flanged End, with C.S.+ENP Trim and 
Nylon+Viton / Graphite Seat and Seal, Gear 
Operated, Inconel 625 Overlay, Single Piston Seat.

Note: *For valve bore type not designated, 
add R for reduce bore, F for full bore. 8R is 
reduce bore small size ball valve, 8F is full 
bore small size ball valve.
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Design Features Design Features
Standard Seat Design (DBB)  (Two Single Piston Effect (SPE) Seats)

The DBB configuration is the most common seat configuration design for trunnion 
mounted ball valves, both upstream and downstream are single piston effect seats. 
During normal operation, upstream or downstream pressure in combination with the 
force of the seat springs, pushes the seat and the sealing surface against the ball 
creating positive shutoff on both sides of the ball for bi-directional seal.
As temperature increases, the pressure inside the ball cavity increases. As the 
pressure in the ball cavity exceeds the spring force plus the force created by the 
pressure from upstream or downstream side, the seat assembly “moves and 
releases or relieves” to the low pressure side of the valve, then reseats to the ball 
using  the spring force and line pressure to create a positive seal.
The cavity pressure release is internal to the valve via either of the seats, and the 
customer can decide the final orientation of the valve accordingly.

Optional Seat Design (DIB-1)  (Two Double Piston Effect (DPE) Seats)

In DIB-1 style trunnion ball valves, the system pressure from the upstream side of 
the valve provides the primary energy required to provide the seating force for the 
upstream seat. The seat springs are also used to provide some seal force and 
these springs are primarily used for low pressure sealing.
The unique design of the DIB-1 style trunnions provides the ability for cavity 
pressure to be used to assist with the sealing of the downstream seat. When 
decreasing the downstream pressure to zero, the downstream seat will still seal 
using the energy from the cavity pressure.
The DIB-1 design provides positive seat sealing of at least one seat, even if one  of 
the seats is damaged. DIB-1 style trunnion ball valves do not have a self-relieving 
function, so a liquid port will be needed to release body cavity pressure, as the 
drawing shown in page 5.

Fire-Safe Design
External leakage prevention
A gasket is designed in the body-cap and body-gland area and includes O-ring 
seals. Graphite packing is provided in the stem area and includes two O-ring seals. 
If an O-ring is destroyed by fire, the gasket and graphite packing will prevent exter-
nal leakage.

Internal leakage prevention
If the soft sealing materials are damaged or 
destroyed by fire, the edge of the metal seat that 
is preloaded by the springs will make contact with 
the ball to create a closure. Special sealants can 
be injected into the seat and ball of valves 
equipped with injection fittings. Valves that do not 
have these fittings will seal utilizing the graphite 
packing.

Blow-out Proof Stem
The stem is designed with a shoulder that is retained by the body preventing the 
stem from being blown out from internal pressure.

Anti-Static Device
The anti-static device is designed between the ball, stem, and body to maintain 
electrical continuity and avoid static charges.

Emergency Sealant Injection System
Stem injection is provided on all DHV trunnion ball valves. Seat sealant/lubrication 
is also available, refer to the structure description for different valve series. The 
sealant injection system can be utilized in case of emergencies, O-ring damage, or 
seat sealing surface is damaged or requires lubrication. A second internal check 
valve is designed within the seat injection fitting to provide backup.

Optional Seat Design (DIB-2)  (One SPE Seat and One DPE Seat)

Generally, the DPE seat is placed on the downstream side of the DIB-2 valve, thus 
providing positive isolation on the downstream DPE seat and cavity relief via the 
upstream SPE seat.
In normal conditions, both the SPE seat and the DPE seat work in tandem incorpo-
rating cavity pressure to the downstream seat and seat spring force to provide dual 
positive sealing on both seat surfaces.
In case of cavity pressure build up, the upstream SPE seat relieves to the upstream 
side while the DPE seat maintains the sealing integrity.
DIB-2 valves do not need external cavity relief piping or relief systems.

Note: The seat design can be changed from SPE to DIB-1 and DIB-2 without any internal valve machining. This 
is accomplished using simple seat change out kits. These kits are available when specified by the customer.

Pressure acting upstream and/or downstream

Pressure acting in the body cavity

Pressure acting upstream and/or downstream

Pressure acting in the body cavity

Pressure acting upstream

Pressure acting in the body cavity

Before Fire After Fire

Stem Injection Seat Injection

Pressure acting upstream and/or downstream
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Design Features

H2S Service
DHV can provide material solutions including optional seat and seals for process 
applications that exceed the limitations of our standard materials.

Delta Ring Seat Design (Optional)

DHV has developed an EDS (Elastomeric Delta Seat) trunnion. This design is 
specifically intended for gas/liquids and oil pipeline applications when the normal 
sealing and seating components such as Nylon, Devlon and HNBR may be 
compromised by the process conditions.

Lip Seal Design (Optional)

The lip seal is the spring-energized seal that includes an Elgiloy spring and PTFE 
jacket. It is effective in a wide range of applications, such as high resistance to 
corrosive chemical media, high sour gas, and low temperature or cryogenic service.

Liquid Port (Optional)

A liquid port is typically used with DIB-1 valves. With this liquid port, the body cavity 
is connected upstream to avoid an abnormal increase in cavity pressure. This 
design with the liquid port provides positive isolation downstream.

Adjustable Packing Design (Optional)

Adjustable packing can be provided where stem wear or temperature 
changes could impact the standard packing design. In situations where 
stem leakage may be caused by minor wear of the packing or temperature 
change, the bolts can be tightened to ensure sealing performance. The 
packing material can be graphite or PTFE V-packing.
A live-load packing design utilizing disc springs can also be provided for 
severe service in order to obtain a self-adjustment function.

DHV has developed special Ultra High H2S valve designs that include special seals, 
lip seal designs, internal overlays, and supplemental inspection and testing.

Trunnion Mounted Ball Valves

Specifications
Size Range:

Pressure Range:

End Connection:

Bore:

Seat Piston:

Operation:

Material:

Isolation Valve Features:

2" ~ 48"

150LB ~ 2500LB

Flanged end / Butt welding end

Full bore / Reduced bore

Single piston / Double piston

Manual operation, Actuated operation

Body: Carbon steel, Stainless steel, Duplex Stainless steel, etc.

Trim: Carbon steel+ENP, Alloy steel+ENP, Stainless steel, 

          Duplex stainless steel, etc.

DBB: Two SPE (Single Piston Effect) seats

DIB-1: Two DPE (Double Piston Effect) seats

DIB-2: One SPE seat and one DPE seat

Basic Design:

Face to Face:

Flange End:

Butt Welding End:

Test and Inspection:

Fire-safe Test:

Fugitive Emission Test:

Type Testing for FE:

API 6D, ASME B16.34, API 608 

Compliance Is Optional From The Factory

ASME B16.10, API 6D 

ASME B16.5 (up to 24"), 

ASME B16.47 series A (26" and above)

ASME B16.25 

API 6D, API 598 

API 6FA or API 607 

ISO 15848-2 

ISO 15848-1, API 641 
Manufacturing to NACE latest version on request 

CSA Z245.15 latest version compliance is available

Applicable Standards

Two-piece Cast Steel Body Ball Valves

Note: Additional sizes and pressure classes are available upon request.
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150LB ~ 2500LB

Flanged end / Butt welding end

Full bore / Reduced bore

Single piston / Double piston

Manual operation, Actuated operation

Body: Carbon steel, Stainless steel, Duplex Stainless steel, etc.

Trim: Carbon steel+ENP, Alloy steel+ENP, Stainless steel, 

          Duplex stainless steel, etc.

DBB: Two SPE (Single Piston Effect) seats

DIB-1: Two DPE (Double Piston Effect) seats

DIB-2: One SPE seat and one DPE seat

Basic Design:

Face to Face:

Flange End:

Butt Welding End:

Test and Inspection:

Fire-safe Test:

Fugitive Emission Test:

Type Testing for FE:

API 6D, ASME B16.34, API 608 

Compliance Is Optional From The Factory

ASME B16.10, API 6D 

ASME B16.5 (up to 24"), 

ASME B16.47 series A (26" and above)

ASME B16.25 

API 6D, API 598 

API 6FA or API 607 

ISO 15848-2 

ISO 15848-1, API 641 
Manufacturing to NACE latest version on request 

CSA Z245.15 latest version compliance is available

Applicable Standards

Two-piece Cast Steel Body Ball Valves

Note: Additional sizes and pressure classes are available upon request.



DHV Valve GroupDHV Valve Group

Trunnion Mounted Ball ValvesTrunnion Mounted Ball Valves

Main differences between TB series 
and TN series

Two-piece Cast Steel Body Ball Valves, 4" and BelowTwo-piece Cast Steel Body Ball Valves

General Note: Structure shown in the illustration is typical, 
other configurations are available upon request.

Class

Size

150LB

≥ 6"

300LB

≥ 6"

600LB

≥ 6"

900LB

≥ 6"

1500LB

≥ 6"

2500LB

≥ 3"

• TB series ball valves are designed only for 
DBB valves.
• TN series ball valves are designed for DBB 
and DIB valves. The primary advantage of 
TN series is the SPE seat and DPE seat can 
be interchanged without changing any other 
valve parts, including the valve body and 
cap.

ISO mounting pad for various actuators. 
(Not applicable for TB series lever operated valves.)

Anti-Blowout stem & double O-ring seals.

O-ring & gasket combination provides a tight 
seal.

Self-lubricating bearing reduces operating 
torque.

Smooth electroless nickel plated or solid S.S. 
ball for tight seal and low operational torque.

Spring loaded seats with secondary metal to 
metal  fire-safe seal.

Stem injection fitting for lubrication and emer-
gency sealant.

Seat injection fittings with internal check 
valves for lubrication and emergency sealant. 
DHV standard valve designs that include seat 
injection fittings is listed below.

Drain fitting for double block & bleed and 
on-line testing.

Bearing retainer structure (For size 6" and above)

Trunnion structure (For size 4" and below)

SPE Seat - TN Series DPE Seat - TN Series

Typical Structure
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Trunnion Mounted Ball ValvesTrunnion Mounted Ball Valves

Main differences between TB series 
and TN series

Two-piece Cast Steel Body Ball Valves, 4" and BelowTwo-piece Cast Steel Body Ball Valves

General Note: Structure shown in the illustration is typical, 
other configurations are available upon request.

Class

Size

150LB

≥ 6"

300LB

≥ 6"

600LB

≥ 6"

900LB

≥ 6"

1500LB

≥ 6"

2500LB

≥ 3"

• TB series ball valves are designed only for 
DBB valves.
• TN series ball valves are designed for DBB 
and DIB valves. The primary advantage of 
TN series is the SPE seat and DPE seat can 
be interchanged without changing any other 
valve parts, including the valve body and 
cap.

ISO mounting pad for various actuators. 
(Not applicable for TB series lever operated valves.)

Anti-Blowout stem & double O-ring seals.

O-ring & gasket combination provides a tight 
seal.

Self-lubricating bearing reduces operating 
torque.

Smooth electroless nickel plated or solid S.S. 
ball for tight seal and low operational torque.

Spring loaded seats with secondary metal to 
metal  fire-safe seal.

Stem injection fitting for lubrication and emer-
gency sealant.

Seat injection fittings with internal check 
valves for lubrication and emergency sealant. 
DHV standard valve designs that include seat 
injection fittings is listed below.

Drain fitting for double block & bleed and 
on-line testing.

Bearing retainer structure (For size 6" and above)

Trunnion structure (For size 4" and below)

SPE Seat - TN Series DPE Seat - TN Series

Typical Structure

7 8

37
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DHV Valve GroupDHV Valve Group

Trunnion Mounted Ball ValvesTrunnion Mounted Ball Valves
Two-piece Cast Steel Body Ball ValvesTwo-piece Cast Steel Body Ball Valves, 6" and Above

 Material Specification 

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48a

48b

49

50

51

52

53

No. Description Carbon Steel Stainless Steel

 Material Specification 

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Body

Cap

Ball

Seat

Seat Insert

Stem

Gland

Top Flange

Trunnion

Stop Plate

Handle Adapter

Handle

Spring

Anti-Static Device

Pin

Drain Fitting

Sealant Injection Fitting

Thrust Washer

Fire-safe Seal

Gasket

Gasket

Gasket

O-Ring

O-Ring

O-Ring

O-Ring

Bearing

Bearing

Stud

Nut

Bolt

Bolt

A216 WCB

A216 WCB

A105

A105

A105

A105

A105

A105

  Alloy Steel

A193 B7

A194 2H

A193 B7

A193 B7

A995 4A

A995 4A

A182 F51

A182 F51

A182 F51

A182 F51

A182 F51

A182 F51

A193 B8MLCuN

A194 8MLCuNa

A193 B8MLCuN

A193 B8MLCuN

A351 CF8M

A351 CF8M

A182 F316

A182 F316

A182 F316

A182 F316

A182 F316

A182 F316

  Stainless Steel

A193 B8M

A194 8M

A193 B8M

A193 B8M

No. Description Carbon Steel Stainless Steel
A352 LCC

A352 LCC

A350 LF2

A350 LF2

A350 LF2

A350 LF2

A350 LF2

A350 LF2

A320 L7

A194 7

A320 L7

A320 L7

R-PTFE / Nylon / Devlon / PEEK

Carbon Steel

Carbon Steel

Carbon Steel

Inconel

Stainless Steel

Assembly

Assembly

R-PTFE / Metal Backed PTFE

Graphite

Graphite

Metal & Flexible Graphite

Metal & Flexible Graphite

As Page 48 O-Ring Material

As Page 48 O-Ring Material

As Page 48 O-Ring Material

As Page 48 O-Ring Material

Metal Backed PTFE

 Metal Backed PTFE

Stop Bolt

Bolt

Bolt

Bolt

Locking Pin

Snap Ring

Anti-Static Device

Anti-Static Device

Bearing Retainer

Gearbox

Support Leg

Support Leg

Bolt

Key

Vent Fitting

Sealant Injection Fitting

Check Valve

Thrust Washer

Pin

Stud

Nut

Washer

A193 B7

A193 B7

A193 B7

A193 B7

      Carbon Steel

      Carbon Steel

A105

A193 B7

A193 B7

A194 2H

      Carbon Steel

A193 B8M

A193 B8M

A193 B8M

A193 B8M

  Stainless Steel

  Stainless Steel

A182 F316

A193 B8M

A193 B8M

A194 8M

  Stainless Steel

A320 L7

A320 L7

A320 L7

A320 L7

A350 LF2

A320 L7

A320 L7

A194 7

A193 B8MLCuN

A193 B8MLCuN

A193 B8MLCuN

A193 B8MLCuN

A182 F51

A193 B8MLCuN

A193 B8MLCuN

A194 8MLCuNa

Stainless Steel

Stainless Steel

Carbon Steel

Carbon Steel

Carbon Steel

Carbon Steel

Assembly

Assembly

Assembly

R-PTFE

Alloy Steel

Note: Materials listed are based on typical configurations, other materials can be provided 
          upon request.

9 10

Options:

Pup Piece End Extended Stem Cryogenic  Design


