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INTRODUCTION

ValvTechnologies, Inc. is a global leader in the design and manufacturing of severe service zero-leakage
metal seated ball valves for the Power and Process Industry.

The purpose of this manual is to describe procedures that will ensure safe and successful installation,
operation and maintenance of the metal-seated ball valve assuming a trouble free service life.

Difficulties encountered in the operation or maintenance of ValvTechnologies’ valves should be directed
to a ValvTechnologies, Inc. authorized repair facility or distributor, or to its Houston facility. Failure to do
so may void the warranty.
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V1 SERIES BALL VALVE PART NUMBERING SYSTEM

Example: B — 3 — C6 — RF — FP — LV — 2

VALVE TYPE
A = Bi-Directional
B = Standard
C = Control Trim
X = Double Ball Bi-Directional 
D = Double Ball Uni-Directional 

TRIM CODE

Consult Trim Code Sheet

PORT SIZE
STD = Standard
Port
FP = Full Port
RP = Reduced Port
SP = Special Port

ACTUATION
Lever Operated 
LV = Cast 150# - 600#

Forged 900# & Up
LC = Cast 900# & Up
LF = Forged 150# - 600#

Bare Stem
BS = Cast 150# - 600#

Forged 900# & Up
BC = Cast 900# & Up
BF = Forged 150# - 600#

VALVE SIZE

Nominal Valve Size
in Inches 1/4” - 4”

ANSI Standard Pressure Class
3 = 150# O = 2500#
5 = 300# A = 3500#
6 = 600# B = 4500#
2 = 800# C = 5000#
7 = 900#
8 = 1500#
9 = 2000#

TYPE END CONNECTIONS
SW = Socket Weld
BW = Butt Weld 
SC = Threaded (NPT)
BL = Blank
RF = Raised Face
RJ = Ring Type Joint
FF = Flat Face 
XA = Special 

____ ____ ____ ____ ____ ____ ____
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INSTALLATION

RECEIVING AND PREPARATION PROCEDURE

1) Remove shipping protection.

2) Inspect valve for transportation damage.

3) Inspect valve bore and remove any debris.

4) Cycle the valve inspecting the ball for coating damage.

ACTUATORS

CAUTION! Actuators are not to be
mounted, removed, adjusted or
re-installed to or from Valvtech-
nologies valves except by trained 
Valvtechnologies personnel. 

IMPORTANT!
Valves mounted with electric
actuators should be cycled to
the mid-stroke position before

cycling under power.

WARNING!
VALVES SHOULD NEVER BE USED AS A STRUCTURAL MEMBER.

ORIENTATION

CAUTION! Valves must be installed with the FLOW ARROW
pointing from high to low pressure with the valve in the closed
isolating position. Alternatively the high-pressure end will be
labeled. The high-pressure end is defined as the end with the 
highest pressure, with the valve in the closed isolating position.

NOTE: Uni-directional valves should not be installed in lines where a differen-
tial back pressure (from low to high pressure) of 200 psi or more may exist.
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Localized Stress Relief is acceptable. Do not furnace stress
relieve without consulting Valvtechnologies Engineering.

DO NOT
STRESS RELIEVE

800°F MAX.

MAXIMUM
1100°F

WELDING, STRESS RELIEVING AND INSULATION

The use of radiation shields is advised if heat damage to the actuator is a
concern.

Care is to be taken to minimize weld slag and splatter within the valve.

Do not strike arcs on the valve.

CAUTION! Excessive temperature and incorrect insulating or stress 
relieving technique may damage the valve and void the warranty. 

CAUTION!
Valve must be OPEN

during welding.

CAUTION!
Valve insulation is prohibited

during stress relieving.

Only insulate to this level 

CAUTION!
No insulation is to be applied 

above the body flat.

POST INSULATION PROCEDURES

Piping system shall be cleaned and flushed.

Limit switch and position indicator operation should be observed as the valve is cycled several times.

CAUTION!
Valves and valve assemblies should never

be used as load bearing members or be
used as part of a load bearing structure.

Valve service insulation is advised for valves expected to 
experience temperature differentials greater than 400°F (205° C).
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VALVE LUBRICATION

Valvtechnologies metal-seated ball valve requires NO lubrication.

Re-tightening of body (with system de-pressurized) and gland packing bolting
is permissible, if leakage occurs in these areas.

Required Torque values are given in Tables 1 & 2.  
 

The use of Copper-Based Anti-Seize Grease for stud lubrication and Molyb-
denum Disulfide Anti-Seize Grease for packing lubrication is recommended.

Bolt Tension may be decreased to 25% shown in Tables 1 & 2 when other
or no lubrication is used.

TORQUE ft/lbs (Nm)

B7 OR
EQUAL 

B8M OR EQUAL 

12 (21.6)

18 (32.4)

29 (52.2)

45 (81)

50 (90)

85 (153)

150 (270)

240 (432)

355 (639)

510 (918)

700 (1260)

950 (1710)

1250 (2250)

1600 (2880)

2060 (3708)

2500 (4500)

3000 (5400)

10300 (18540)

16500 (29700)

4 (12)

6 (18)

9 (29)

13 (45)

19 (50)

26 (85)

45 (150)

70 (240)

110 (355)

155 (510)

210 (700)

290 (950)

370 (1250)

480 (1600)

500 (2060)

750 (2500)

900 (3000)

3100 (10350)

5000 (16650)

5/16 (8)

3/8 (10)

7/16 (30)

1/2 (13)

9/16 (14)

5/8 (16)

3/4 (19)

7/8 (22)

1 (25)

1-1/8 (29)

1-1/4 (32)

1-3/8 (35)

1-1/2 (38)

1-5/8 (41)

1-3/4 (44)

1-7/8 (48)

2 (51)

3 (76)

3-1/2 (89)

BOLT
SIZE -
INCHES
(mm)

TABLE 1
BODY BOLT TORQUE VALUES

TABLE 2
GLAND TORQUE

STUD
DIAMETER

NOMINAL 
BALL TORQUE VALUE in/lb (Nm)

THREAD 
PITCH-
in (mm)

INSIDE
DIAMETER-

in (mm)

GLAND
TORQUE

NEVER
EXCEED

5/16 - 18 (8) 5/8 (16) 48 (5.4) 60 (6.8)

5/16 - 18 (8) 1-1/16 (27) 48 (5.4) 60 (6.8)

3/8 - 16 (10) 2-1/8 (54) 84 (9.5) 105 (11.9)

3/8 - 16 (10) 3-1/16 (78) 84 (9.5) 105 (11.9)

3/8 - 16 (10) 4-1/16 (103) 84 (9.5) 105 (11.9)

7/16 - 14 (11) - 132 (14.9) 165 (18.7)

1/2 - 13 (13) 5-1/8 (13) 204 (23.1) 225 (25.5)

1/2 - 13 (13) 6-1/16 (154) 204 (23.1) 225 (25.5)

9/16 - 12 (14) - 252 (28.5) 315 (35.6)

5/8 - 11 (16) - 396 (44.8) 495 (56.0)

NOTE: Due to the Valvtechnologies valve’s metal-to-
metal sealing surface operating torques are consid-
erably higher than comparable soft seated ball valves.

OPERATION

Note: Values are for B8M, Class 1 bolting.
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STEM ROTATION DIRECTION AND VALVE POSITION INDICATION

80 lbs. to 
CLOSE

ACTUATOR OPERATION

Valve actuators must be installed, operated and maintained as per their manufacturer’s written
instruction. In the event of a conflict between these instructions and those contained in this manual an 
authorized Valvtechnologies distributor or the Valvtechnologies Houston facility should be contacted.

The lubricant of worm gear actuators should be inspected every three months and be replenished or
replaced if required.

On actuated and gear-operated valves an arrow
shows the valve position. 

The stem, gland and ball (and in some instances the
drive sleeve) bear markings as shown to the left. The
marks will line up on the left of a closed valve, when
looking down on the stem and facing downstream.

CAUTION! During disassembly 
particular care should be taken
not to damage mating, packing,
or sealing surfaces.

CAUTION! Packing must be re-
placed if gland nuts are loose.
Only approved Valvtechnologies
packing shall be used. 

MAINTENANCE

WARNING! DISASSEMBLY AND REPAIR OF VALVTECHNOLOGIES VALVE
ASSEMBLIES BY UNAUTHORIZED PERSONNEL MAY BE HAZARDOUS AND
NEGATE WARRANTIES.

DISASSEMBLY

All Valvtechnologies ball valves (unless spe-
cifically stated) are operated clockwise to close
and counter-clockwise to open.

Typical valve hand wheels and levers require
80 lbf. (335N) of handle force to operate.

Lever operated valves are shown to be open
when the handle lies on the same axis as the
valve bore. The valve indicates closed when
the handle is at 90° to the valve bore.
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DISASSEMBLY (CONTINUED)

1) Valve shall be cycled closed.

2) Orientation and position shall be marked on valve components, par-
ticularly the side of the ball matched to the seat, prior to removal.

3) Marking should be indelible to the valve cleaning process, but should
not damage the parts (i.e. NO STAMPING).

5) Remove body nuts and sepa-
rate body and end cap.

4) Avoiding excessive force,
remove the entire actuator
assembly.

6) Remove body seal or
gasket, depending upon 
valve design

7) Remove body gasket.
(if applicable) 8) Remove ball, after mark-

ing orientation and protect
from possible damage.

9) Remove gland nuts, gland
spring and gland.

10) Remove stem. 11) Remove packing, using
packing pick or equivalent.

CAUTION!
Balls are matched to end

caps – these matched pairs
should never be separated

or interchanged.

12) Inspect ALL components, 
note defects and replace if re-
quired, then de-grease using a
solvent in preparation for
re-assembly.
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CAUTION! Sand blasting is not permissible,
as it may destroy or damage critical surfaces.

REPAIR AND REWORK

Prior to re-assembly all the following components should be replaced or inspected and verified as
acceptable:

√ Packing
√ Body Gasket  
√ Belleville Spring—Should be replaced if deformed or collapsed below the values of Table 3.  

√ Ball and Seat

If no damage is evident the ball may be re-lapped to the seat, using methods outlined below:

⇒ If ball/end cap cannot be re-lapped. The seat must be re-machined, re-coated and re-lapped to the
new ball. This must be done by an approved Valvtechnologies facility.

⇒ The seat may be re-worked several times, as a rework face tolerance is designed into the end cap. 
Contact Valvtechnologies for MOB Tolerance Ranges. 

Other Valve Components:
⇒ In general these may be cleaned and returned to service. 

 

⇒ If rework is required, consult Valvtechnologies Engineering Department. 

⇒ The ball is lapped to the end cap using 3-micron diamond
compound.

⇒ Ball is moved in a figure of eight motion against the end cap. 
 

⇒ End cap is held and turned (at 30 r.p.m.) on a rotating table.
⇒ If no rotating table is available end cap is to be placed on

solid, clean surface and rotate by hand during lapping.
⇒ The ball/end cap seal shall be tested by sliding the mating

surface of the cleaned ball against the cleaned end cap seal-
ing area. If a visible unbroken band appears the seal is
acceptable (as shown to the right). 

NOMINAL BORE SIZE
in. (mm)

STAND OFF – in.

MINIMUM MAXIMUM

3/8

5/8

1-1/8

1-1/2

2-1/8 (150-300#)

2-1/8 (600-4500#)

3-1/16

3-1/2

4-1/16

5-1/8

6-1/16

7-1/8

.010

.025

.025

.030

.015

.035

.025

.030

.035

.040

.040

.040

.030

.045

.050

.060

.035

.070

.080

.067

.067

.083

.083

.082

TABLE 3 BELLEVILLE SPRING HEIGHTS
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NOTE:  If dimensions are not within this range, then Valvtechnologies, Inc. Engineering approval is required prior to assembly.

TABLE 3 (continued) BELLEVILLE SPRING HEIGHTS

RE-ASSEMBLY

NOTE: It is recommended that all internal carbon steel
valve parts and surfaces be coated with light motor oil.

NOTE: The stems’ packing contact areas
shall be coated with Molybdenum Disul-
fide Anti-Seize Grease.

1) Body is placed on its inlet 
flange, clamped hub or welded
end with the body cavity facing up.

3) Stem is to be oriented
so that tongue flats are
parallel to bore.

2) Stem shall be inserted
through the stem hole
from the body cavity side.

NOTE: Mark on top of stem should be on
the left of the valve, when looking down on
the stem and facing downstream.

4) Replace stem pack-
ing and gland.

NOTE: Mark on gland will be on the left of the valve.

5) Install the gland springs with their conical ends
facing each other. Gland springs are hand tight-
ened.

NOTE: Always coat both ends of gland nuts with a
copper-based anti-seize lubricant to achieve correct
stud tension and corrosion protection.

CAUTION! Only approved Valvtech-
nologies components should be used
in the re-assembled valve.

8-1/16

10-1/16

12-1/8

13-1/4

15-1/4

17-1/4

19-1/4

20-1/4

21-1/4

32-5/8

.070

.070

.070

.140

.125

.140

.350

.220

.400

.320

.115

.115

.131

.165

.145

.210

.390

.270

.450

.410
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RE-ASSEMBLY (CONTINUED)

6) Force the stem against the body by using a stem jack.

7) Uniformly tighten packing gland nuts to the specified torque value
(see Table 2).

NOTE:
A stem jack is a double nut stud

or a soft (plastic or brass)  
object.

Installing Actuator

8) Assemble actuator, lever and/or mounting bracket as necessary.

Actuator and valve must both be in the closed position.

9) All operator adapter plates supplied by Valvtechnologies have a machined hole in the middle of the
plate. When this plate is mounted to the valve, it should be concentric with the shaft before the bolts
are tightened holding the mounting plate to the valve. After tightening the bolts, the concentricity
should again be checked. Any misalignment of the operator to the valve may cause binding in the
operator, which may cause damage to either the valve or the operator.

10) Remove stem jack.

11) Set operator closed stop with ball precisely in closed orientation.

12) Cycle the valve several times and re-torque the packing gland nuts. 
 

13) Measure critical assembly fit dimensions.

CAUTION!
Great care must be taken when reinstalling an actuator.

The stem MUST be prevented from being driven into the ball.

CAUTION!
If the operator drive does not readily slip onto the valve, the stem, key

and if necessary, drive sleeve should be inspected for burrs, etc.

CAUTION!
Only Valvtechnologies approved personnel should mount actuators. The valve 

MUST be tested after the actuator mounting process to verify zero leakage.
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Pressure Seal Standoff

14) Place body with end cap end up. Carefully align pressure seal parallel with body face. Very
carefully place the end cap atop the body and pressure seal. All must be horizontal.

15) Check the body gap (pressure seal standoff). See Table 4. If the gap is out of tolerance, an over-
sized body may be used.

Pressure Seal
Stand-Off

Body Seal

End-Cap

Body

NOMINAL BALL BORE 
(I.D.) – in. (mm)

STAND OFF – in. (mm)

MINIMUM MAXIMUM

)485.(320.)61(8/5 )4140.1(140.

)727.1(860.)4140.1(140.)72(61/1-1

)727.1(860.)341.1(540.)83(2/1-1

)308.1(170.)912.1(840.)45(8/1-2

)766.2(501.)189.1(870.)87(61/1-3

)571.3(521.)314.2(590.)301(61/1-4

)386.3(541.)840.3(021.)031(8/1-5

)125.4(871.)386.3(541.)451(61/1-6

)433.5(012.)275.4(081.)502(61/1-8

)406.6(062.)248.5(032.)652(61/1-01

)478.7(013.)589.6(572.)803(8/1-21

)367.8(543.)747.7(503.)783(4/1-51

)893.9(073.)283.8(033.)834(4/1-71

)609.9(093.)98.8(053.)984(4/1-91

6.9(083.)045(4/1-12 )229.01(034.)25

TABLE 4
ASSEMBLY STAND OFF OF PRESSURE SEAL (without ball)

(PRESSURE SEAL VALVES ONLY)

Note: If standards are not in this range, then Valvtechnologies Engineering approval is required prior to assembly.

NOTE: This measurement is only required on valves with a metal body seal.
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Lock-Up Gap for Large Bore Valves

16) Place the upstream seat into the valve body with radius facing the open-
ing, end cap end.

17) Insert the ball into the body, over the stem and onto the upstream seat.

18) Place the end cap carefully on the body and line up (parallel) with the
body. Measure the lock-up gap (seat/ball gap without a spring).

NOTE: For small bore (5/8”, 1-1/16” and 2-1/8”), 
low pressure (150# - 300#) valves, this measure-
ment is not taken directly, but is calculated after 
measuring the spring standoff.

Lock-Up Gap

NOTE: If this measurement cannot be taken directly
because of access, use alternative method, shown to the left.

Belleville Spring Standoff

19) Measure Belleville Spring height. Refer to Table 3, for acceptable height range. If height is out of 
specification, replace with a new spring.

20) Remove the end cap, 
ball and seat.

21) Insert the Belleville spring with the
large end resting in the body pocket.

22) Insert the upstream seat
loose with the curved seat fac-
ing you, away from the Belle-
ville spring.

Max. Feeler Gauge 
Thickness (F)

Lock-Up Gap (With Gauge)

Gauge Height (T)

Body/End Cap
Gap (H)

Ball Gap = F x 1.4
(See Table 5 for limits)

Ball Gap = T– H
(See Table 5 for limits)

NOTE: Some spring height is always lost due to “set” during first use. Valvtech-
nologies, Inc. recommends that the spring always be replaced during an overhaul.
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23) Insert the ball with the mate lapped end facing away from the upstream seat.

24) Gently place end cap atop the
body, maintaining end cap to body
face parallel as end cap is lowered
onto body.

25) Using feeler gauges, measure
Belleville Spring standoff between
the end cap and body. 

NOTE: To obtain an accurate reading, place one set 1800 away from the other and
use stacks of approximately equal thickness. Measure the two stacks together and
divide by two for the average gap (“g”). Check the value of “g” against Table 5.

Lock-Up Gap for 5/8”, 1-1/16”
& 2-1/8” Bore Valves

NOMINAL BALL BORE 
(I.D.) – in. (mm)

BALL SEAT GAP – in. (mm)
MINIMUM MAXIMUM

5/8 (16) N /A .087 (2.210) 

1-1/8 (29) N/A .075 (1.905) 

 )861.1(640.)318.(230.)83(2/1-1

A/NA/N)45()#003-#051(8/1-2

)224.1(650.)610.1(040.)45()#0054-#006(8/1-2

)207.1(760.)643.1(350.)87(61/1-3
)861.1(640.)838.(330.)09(2/1-3

)224.1(650.)290.1(340.)301(61/1-4

)123.1(250.)8939.(730.)031(8/1-5

)700.2(970.)844.1(750.)451(61/1-6

)643.1(350.)610.1(040.)181(8/1-7

)431.2(480.)676.1(660.)502(61/1-8

)156.1(560.)643.1(350.)652(61/1-01

)801.2(380.)626.1(460.)803(8/1-21

)45.2(001.)951.2(580.)733(4/1-31

)840.3(021.)766.2(501.)783(4/1-51

)386.3(541.)203.3(031.)834(4/1-71

)191.4(561.)9243(531.)984(4/1-91

)433.5(012.)628.4(091.)045(4/1-12

TABLE 5
SEAT BALL GAP WITHOUT SPRING

Spring Standoff Gap

Spring Standoff
(T)

Spring Standoff = T
(See Table 5 for limits)

Spring
Thickness

(T)  

Ball Gap = H-T-Spring Standoff
(See Table 5 for limits)

Uncompressed
Spring Height

(H)
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Complete Assembly

26) Remove the end cap and insert the body gasket/seal.

27) Recheck/re-inspect the sealing faces on ball, body and end cap to ensure they were not damaged
during handling.

28) Replace all damaged body studs. Apply Copper-Based Anti-Seize Grease high temperature com-
pound to the threads.

CAUTION! Never turn a nut more than ¼
turn with out moving to a different body nut.

NOTE: THE STAR PATTERN IS EXTREMELY IMPORTANT.

33) Cycle the valve manually to verify that it is functioning correctly.

34) Re-torque the packing gland bolts evenly to the values given in Table 2.

32) During the entire initial pull-down the two faces should re-
main precisely parallel. Failure to do so may result in a faulty
seal. Torque in a star pattern to 1/3 of torque value listed in
Table 1. Then torque in a star pattern to 2/3 of torque value
listed in Table 1. Then repeat again at the full torque value of 
Table 1. For valves larger than 10 inches, repeat the last
torque values (full torque). 

31) Tighten the body studs/nuts evenly, observing the body gasket
pull-down. Using gradually increasing torque levels, tighten oppo-
site bolts using a star-like pattern until the body and end cap are
pulled face-to face.

30) Insert the new Valvtechnolo-
gies body seal or gasket into the
body, being certain that the top
surface is precisely parallel with
the body face.

29) Replace Belleville spring,
upstream seat and ball.
Ensure the mate lapped side
is facing the end cap in the
valve body.
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TESTING

1) Valves may be tested in accordance with Valvtechnologies’ Quality Procedure, VQP 010.

2) When performing the seat test, the pressure must be applied on the upstream side. The arrow on
the valve (or the label indicating the high pressure end) will indicate the direction in which pressure
should be applied.

NOTE: Bi-directional valves must be tested with consideration for the required reverse  
pressure sealing. Prior to any testing of bi-directional valves, a Valvtechnologies approved 
service center should be consulted to gain the correct test procedure and test pressure.

MALFUNCTION POSSIBLE CAUSE REMEDIAL ACTION

Valve will not rotate or
operate

1) Actuator has failed

2) Valve packed with debris

3) Stem key has sheared

4) Ball seat gap incorrect

1) Replace or repair actuator 

2) Cycle & flush valve to re-
move debris

3) Determine cause of shear-
ing & correct/replace keys

4) Call Factory

Stem Packing Leaking 1) Gland bolts loose

2) Packing damaged or missing

3) Seal misaligned

1) Tighten gland bolts

2) Shut down system & re-
place packing 

3) Replace & properly align

Body Gasket Leaking 1) Body Bolts loose

2) Body gasket damaged

3) Body gasket seating faces in
body or end piece damaged

1) Tighten body bolts

2) Remove valve from service
& replace body gasket 

3) Return parts to Valvtech-
nologies for rework

Valve Ball/Seat Leaking 1) Valve not fully closed

2) Debris trapped in valve

3) Seat or ball damaged

1) Close the valve

2) Cycle & flush to remove
debris.

TROUBLE SHOOTING
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PARTS INVENTORY PLANNING

In order to maintain the highest level of safety as well as minimize cost while maximizing plant efficiency the 
following guidelines have been established for part inventory levels:

PARTS CLASSIFICATION

Refer to the Recommended Spare Parts List for V1 Series Ball Valves below.

RECOMMENDED SPARE PARTS FOR V1 SERIES BALL VALVES

CLASS PART DESCRIPTION QTY/SAME TYPE & SIZE PERCENT COVERAGE

A Gland Packing
Gland Load Springs

%073/1

B Body Gasket (Metal)
Belleville Spring

%585/1

C End Cap / Integral Seat Ball
Upstream Seat

%0901/1

D Drive Sleeve
Stem
Gland

%5951/1

E Yoke Pillers
Bridge

Thrust Bearing
Body Studs & Nuts

%00102/1

EVLAVEGASUSTRAPSSALC

%07tneuqerFtsoMA

%58tneuqerFsseLB

%09decalpeRmodleSC

%59decalpeRyleraRD

E Typically Never Replaced 100% 
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