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The FZV series of forged 3 piece trunnion ball valves have been engineered to meet both general service and
heavy duty applications including petroleum, petro-chemical, and industrial. Valves are designed in accordance
with API 6D, they are available in a variety of confirgurations and materials to meet your specific operational
needs. FZV valves not only meet but exceed industry standards.

FEATURES

« Valve body, closures, ball and seat carriers are manufactured from forged steel to ensure high strength, dependable
service life in high pressure or severe applications.

* Available seat configurations include self-relieving (single piston effect), DIB-1 (double piston effect) and DIB-2 (single
piston one side, double piston one side) options.

» DIB-1 valves are provided with drilled, tapped, plugged ports for ease of thermal relief piping as necessary.

 The primary seat design utilises TEFLON, DEVLON, or PEEK as standard dependent on pressure class, the secondary
metal seat ring will provide sealing should the primary be eliminated by fire per APl 607.

« All seat rings and O-rings include graphite secondary seals to achieve firesafe requirements for API 607.

« All O-rings are anti-explosive decompression style.

« All sizes/ANSI classes are double block and bleed capable in accordance with API 6D.

« The drain valve can be for block and bleed function or to check seat integrity during maintenance.

* All sizes/classes are provided with emergency stem and seat injection capabilities in the event of damage.
Valves 216" are provided with 2 seat injection ports. Small bore valves <4” will be provided with centre body cavity injection
due to size constraints.

 The valves are hydro tested excluding the injection fittings as there is a buried check valve installed underneath the fittings
in the valve body. Therefore, a damaged fitting can be replaced without the need to re-hydro test the valve shell body
(body integrity remains intact).

« Valve stems are anti-blowout, designed in accordance with API 6D to ensure the body cavity pressure cannot eject stem.

 The design incorporates two springs to assure electric continuity between the stem/body/ball to eliminate static build-up.

« The mounting pad provided is standard to ISO 5211 for ease of automation.

ADDITIONAL OPTIONS

* Cryogenic designs and test capabilities are available.

* For severe service (high temperature or abrasive media), metal seated design options can be provided.

* Valves are provided with factory enamel coating, custom coating or colours can be offered based upon specific needs.
« Additional testing or documentation is available and can be offered as required.
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SELF-RELIEVING (SINGLE PISTON EFFECT) DOUBLE BLOCK & BLEED
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The DIB-2 design incorporates one of each seat in the valve construction. This will create a unidirectional
valve with the double piston effect seat typically protecting the downstream line. In the case of body cavity
pressure exceeding the line pressure, the single piston effect seat will allow for pressure to relieve (typically
upstream) and equalise. There is no need to provide for additional pressure relief with this design, as it
provides for the relief through the single piston effect seat.
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TRUNNION MOUNTED BALL VALVE DESIGN

FLANGED / BW ENDS API 6D

* API 6D

* Flanged & Butt weld ends

« 3P split body, side entry

 Trunnion mounted ball, low operating torque

* Fire safe AP1 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
-29°C~+185°C*

Pressure Rating
PN 20, 50, 64, 100, 150
Class 150, 300, 400, 600, 900, 1500, 2500

* Low and high temperature service also available

Conventional Trunnion Design
50NB ~ 1200NB (2” ~ 48”)
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Internal Trunnion Plates
200NB ~ 1200NB (8” ~ 48”)



MOUNTED BALL MATERIAL SPECIFICATIONS

INDEPENDENT
STEM

TRUNNION

STEM SEAL PLASTIC

INJECTION FITTING ~ ADAPTOR FLANGE
BODY VENT
VALVE*
UPPER TRUNNION
TRUNNION BEARING / THRUST RING
HELICAL SPRINGS
STEM SEAT RETAINER
BEARING
WASHER
BODY
TRUNNION SEALANT INJECTION
BEARING GROOVES
WASHER
BALL
EEXJS.Z'EON CIRCUMFERENTIAL SECONDARY SEALANT
DISTRIBUTION GROOVE
ADAPTOR LOWER TRUNNION

This drawing is general and for indicative purposes only and may vary according to size and class. (Refer to actual as built drawing if more accurate detail is required.)

BILL OF MATERIALS
Material
No. Part Name Low Temp Carbon Steel Stainless Steel Duplex Steel
18&2 Body & Closure ASTM A350 LF2 ASTM A105N ASTM A182 F316 ASTM A182 F51/F53/F55
+ +
384  Stem & Seat Ring FOMASEDLH ENP A éﬁl“,”ﬂé’f ll;lﬁa |/5'b:1§0/44/1:316 ASTM A182 F316/F51 ASTM A182 F51/F53/F55
F6a/F304 /F316 / F51 /17.4PH
5 Ball A A 182 AT o TN A0S0 aSTM At82 Fat6/Fs1 ASTM A182 F51/F53/F55
6 Seat Insert PTFE / RPTFE / Nylon / Devlon / PEEK
7 Trunnion Mounting LF2 + ENP / F51 ASTHATES * ENF 14140 ASTM A182 F316/F51 ASTM A182 F51/F53/F55
71 Trunnion Block LF2 + ENP /F51 ASTHATER S ENF 14140 ASTM A182 F316/F51 ASTM A182 F51/F53/F55
7-2 Trunnion Block Pin SS410/ SS304 / SS316 SS316 SS316 / S31803 / S32205
8 Stuffing Box LF2 + ENP ASTM A105 + ENP ASTM A182 F316 ASTM A182 F51/F53/F55
9 Connection Plate LF2 + ENP ASTM A105 + ENP ASTM A182 F316 ASTM A182 F51/F53/F55
10 & 11 Stem O-Ring Viton-B / Viton AED / Viton GLT / Aflas / Elast-o-lion 985®
12 Gland O-Ring Viton-B / Viton AED / Viton GLT / Aflas / Elast-o-lion 985@®
13 Seat O-Ring Viton-B / Viton AED / Viton GLT / Aflas / Elast-o-lion 985®
14 Seat Subseal Viton-B / Viton AED / Viton GLT / Aflas / Elast-o-lion 985® / Graphite
15 Closure O-Ring Viton-B / Viton AED / Viton GLT / Aflas / Elast-o-lion 985®
16 Trunnion O-Ring Viton-B / Viton AED / Viton GLT / Aflas / Elast-o-lion 985®
17 Backup Ring PTFE / Nylon / PEEK
18 Gland Gasket SS + Graphite / SS + PTFE
19 Closure Gasket SS + Graphite / SS + PTFE
20 Trunnion O-Ring Viton-B / Viton AED / Viton GLT / Aflas / Elast-o-lion 985®
21 Stem Packing PTFE / Graphite
22 Seat Spring 17-4 / Inconel X 750
23 Bearing SS + PTFE / SS + Nitriding
24 Thrust Washer PTFE / RPTFE / Devion / PEEK
25 Sealant Fitting Stainless Steel
26 & 27 Screw ASTM A320 L7 / L7M + ZP ASTM A193 B7(M) + ZP ASTM A193 B8(M) CL 1/2
28 Stud ASTM A320 L7 / L7TM + ZP ASTM A193 B7(M) + ZP ASTM A193 B8(M) CL 1/2
29 Nut ASTM A194 7L / 7ML + ZP ASTM A194 2H(M) + ZP ASTM A194 8(M) CL 1/2
30 Grounding Ball Stainless Steel Duplex Steel
&l Grounding Spring Stainless Steel Duplex Steel
32 Stem Key AISI 1045 S31803 / $32205
33 Positioning Pin 316 Stainless Steel Duplex Steel
34 & 35 Vent Plug & Drain Plug 316 Stainless Steel Duplex Steel
36 Connection Plate LF2 / ASTM A105N ASTM A105N ASTM A182 F316 ASTM A182 F51
37 & 38 Gear & Handwheel Ductile Iron, Carbon Steel Assembly

1500LB and 2500LB refer to drawing. O-ring and backing rings specified in larger sizes. ~ The above specifications are general in nature and subject to change without notice.
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INTRODUCTION OF TRUNNION MOUNTED BALL
VALVE PRODUCTS

A. PURPOSE Trunnion mounted ball valves are essential components to control the flow of fluids or gases
in a pipeline, particularly in high-pressure applications, by utilising a fixed ball mounted on trunnions which
provide stability and allow for tight sealing with minimal operating torque, making them ideal for demanding
industrial settings like oil and gas operations, chemical processing, and power generation plants.

B. CHARACTERISTIC

1. Double block and bleed: A “double block and bleed” (DBB) is a valve configuration used to completely
isolate a section of a pipeline or system by employing two isolation valves (“blocks”) with a bleed valve
situated between them, allowing for the safe release of any trapped fluid or gas before maintenance
or repairs are performed thus enhancing safety during operations by preventing pressure build-up and
poetntial leaks.

Anti-static structure

Firesafe structure

The valve seat and stem are equipped with a grease injection system and are fire-resistant.

The valve stem has anti blowout function.

The ISO 5211 standard top flange design can meet the requirements of changing manual valves to worm
gear or motor operation modes.

ook W

7. Locking device, manual worm gear operation, can be equipped with a padlock device to prevent operation
of the valve.

C. DESIGN, MANUFACTURING, AND INSPECTION STANDARDS

Design and manufacturing: APl 6D, ASME B16.34, API 608, ISO 17292

End connection dimensions: ASME B16.5, EN1092, GB/T12221, JB/T79, GB/T 9113
Fire safe design: API 6D, JB/T 6899

Inspection and testing: API 6D, ISO 5208, API 598, GB/T 18927, GB/T 9092

Sulfur resistant materials: NACE MR 0175

DOUBLE BLOCK AND BLEED

Po<P, (<PN)

Po<P, (<PN)
When the body cavity is open to the atmosphere or emptied of the medium, the flow of the medium at both ends of the valve cavity is
blocked.

Po<1.33PN (P4, P.<PN)
The valve seat automatically retracts under pressure, releaseing the pressure in the cavity.
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FZV DESIGN

Weld or Bolted (as applicable)
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3 PIECE FORGED LEVER OPERATED DBB

CROSS SECTIONAL DRAWING
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ITEM DESCRIPTIONS ITEM DESCRIPTIONS ITEM DESCRIPTIONS
1 BODY 16 FIRE SAFE GASKET 30 BEARING
2 END CAP 17 FIRE SAFE GASKET 31 THRUST WASHER
3) BALL 18 FIRE SAFE GASKET 32 HEX HEAD BOLT
4 STEM 19 FIRE SAFE GASKET 33 CHECK VALVE
5) SEAT 20 TRUNNION SEAL O-RING 34 KEY
6 SEAT RING 21 BODY SEAL O-RING 35 LEVER
7 UPPER CAP 22 SEAT SEAL O-RING 36 PIN
8 TRUNNION 23 UPPER CAP SEAL O-RING 37 PIN
9 LIMIT STOP PLATE 24 STEM SEAL O-RING 38 HEX HEAD BOLT
10 SEALANT INJECTION VALVE 25 STUD 39 INDICATING PLATE
1 DRAIN VALVE 26 NUT 40 VENT VALVE
12 SEALANT INJECTION VALVE 27 ALLEN HEAD BOLT 41 LEVER HEAD
13 SEAT SPRING 28 ALLEN HEAD BOLT 42 ANTISTATIC BALL
14 ANTISTATIC SPRING 29 BEARING 43 ALLEN HEAD BOLT
15 FIRE SAFE GASKET
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.
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3 PIECE FORGED GEAR OPERATED DBB

CROSS SECTIONAL DRAWING

ITEM DESCRIPTIONS ITEM DESCRIPTIONS ITEM DESCRIPTIONS
1 BODY 16 FIRE SAFE GASKET 30 BEARING
2 END CAP 17 FIRE SAFE GASKET 31 THRUST WASHER
&) BALL 18 FIRE SAFE GASKET 32 SUPPORT FEET
4 STEM 19 FIRE SAFE GASKET 33 CHECK VALVE
5 SEAT 20 TRUNNION SEAL O-RING 34 KEY
6 SEAT RING 21 BODY SEAL O-RING 35 GEAR OPERATOR
7 UPPER CAP 22 SEAT SEAL O-RING 36 PIN
8 TRUNNION 23 UPPER CAP SEAL O-RING 37 PIN
) LIMIT STOP PLATE 24 STEM SEAL O-RING 38 STUD
10 SEALANT INJECTION VALVE 25 STUD 39 NUT
1 DRAIN VALVE 26 NUT 40 VENT VALVE
12 SEALANT INJECTION VALVE 27 ALLEN HEAD BOLT 41 LIFTING LUGS
13 SEAT SPRING 28 ALLEN HEAD BOLT 42 ANTISTATIC BALL
14 ANTISTATIC SPRING 29 BEARING 43 ALLEN HEAD BOLT
15 FIRE SAFE GASKET
NOTE: Drawings are representative.

Support legs and lifting lugs supplied on sizes 6” and larger.
Valve sizes 216” use 2 seat sealant injection valves per seat.
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BODY VENT / DRAIN
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LIFTING LUG AND SUPPORT FEET DATA

150 ASME 300 ASME 600 ASME 900 ASME 1500 ASME 2500 ASME
SIZE Lifting ~ Support H Lifting  Support H Lifting ~ Support H Lifting ~ Support H Lifting ~ Support H Lifting ~ Support H
Lugs Feet Lugs Feet Lugs Feet Lugs Feet Lugs Feet Lugs Feet
in mm mm mm mm mm mm
in in in in in in
2x11/2" | 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 MES 283
9.57 9.57 11.02 11.14
10x8" NMESEERES 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
NOTE: Valves larger than 16” come standard with support feet - please call for dimensions.
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DOUBLE BLOCK AND BLEED VS. DOUBLE ISOLATION AND BLEED

VALVE BODY GASKET O-RING SEAT RING VALVE CAVITY

How Do Single Piston Effect Seats Work?

SEAT INSERT
SPRING

1. During normal operation, upstream or downstream pressure BALL

in combination with force created by the seat springs
pushes the seat ring against the ball creating positive = ==
shutoff (A1>A2). =

2. 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).

i

The resultant force pushes the seat assembly away from the
ball (A3>A4). Seat assemblies with this feature are referred

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

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

How Do Double Piston Effect Seats Work?

1. 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).

2. With media trapped in the body cavity any increase in

media pressure acts to push the seat ring against the ball
1 (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.

A4

(L

i

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.

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

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