
   

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Butterfly Valves 
 
 
 

Installation, Operation & Maintenance Manual 
  



   

Instruction, Operation and Maintenance Manuals for Butterfly Valves 
Page 1 

Index: General Instructions 
 
 
1. Introduction 

 
 
2. Receiving and Preparation for Installation 

 
 
3. Safety Warnings 

 
 
4. General Maintenance 

 
 
5. Detailed Maintenance 

 
 
  



   

Instruction, Operation and Maintenance Manuals for Butterfly Valves 
Page 2 

1. INTRODUCTION 
 
 
1.1 General Introduction 
 
This Manual has been prepared by MFC’s engineers, designers, R&D and Technical 
personnel to assist you in obtaining many years of satisfactory service from your Butterfly 
Valves. It will assist you in restoring your valve to best working condition with minimum of 
time and expense. 
 
MFC Valves are designed and manufactured based on many years of research and 
product development and are constantly being improved, Before beginning any major 
works, we recommend that you read this booklet carefully at least once to understand the 
valve’s physical condition. 
 
Please note that if you do not understand the reason for the service problem, we suggest 
that you get in touch with your local MFC’s representative or call our MFC’s head office for 
technical assistance. 
 
Before beginning any major work, we recommend that you carefully check the nameplates 
of the valve and record the figure number and the tag number to identify the type and size 
of valve.  
 
 
1.2 Types Of Butterfly Valves 
 
MFC butterfly valves cover a range of size and pressure classes. Each of them is built in 
Five basic body styles: 
 

1. Lug Type 
2. Wafer Type 
3. Double Flanged “Short Pattern” 
4. Double Flanged “Long Pattern” 
5. Butt Weld Type 

 

· Double Flanged type which can be installed between two flanges using gaskets and 
fasteners 

· Wafer Type which can be installed between two flanges. 

· Lug Type which can installed between two flanges and or bolted to either flange 
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                                                                                                                                                  BUTT WELD TYPE 

 
 
1.3 Hydrotest Procedure (Reference from API 598 / API 6D / EN 12266)  
 
A) Cleaning the valve inside bore and outside surface without any dirty which will be 

affected of the testing 
 

B) Move the valve install on the testing bench 
 

Process of Testing 
 
a) Lock the valve with blind valve in the test bench 
b) Open the stem/disc on 20 degree 
c) Inject the hydro water and hydro pressure up to 1.5 time higher than design pressure 
d) Hold the hydro pressure for minutes (duration time according to API 598 / API 6D 

request), inspection with any leaks or not from the body/packing. 
e) Release hydro pressure, closed the disc until 100% fully closed. Inject the hydro 

water and hydro pressure up to 1.1 times higher than design pressure 
f) Hold the hydro pressure for minutes (duration time according to API 598 / API 6D 

request), inspection with any leaks or not from the seat 
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g) Release hydro pressure, bring some clean water on the disc. Inject clean air under 

the seat up to 0.6 Mpa 
h) Hold the air pressure for minutes (duration time according to API 598 / API 6D 

request), inspection with any leaks/bubble or not from the seat 
i) After testing, clean the valve, and move to storage area with plastic covers on the 

double flanges connection 
 
 
2. RECEIVING AND PREPARATION FOR INSTALLATION 
 
 
2.1 Receiving Inspection 
 
All valves must be examined for signs of damage that may have occurred during handling 
and transportation. Any damage should be analyzed and a report should be issued. 
Serious damage should be reported to your local MFC representative or to MFC head 
office Customer Service Manager and also to the Transport Carrier so that a suitable 
arrangement for repairs can be made without delay 
 
2.2 Quality Control Documentation 
 
For valves purchased with Quality Control (QC) certification, documents must verify the 
package of documents to see that the Quality Control documents are completed as per the 
purchase order 
 
2.3 Storage 
 
Valves must be stored in a suitable sheltered place to prevent contamination by weather, 
dirt or dampness. The valve is shipped with end protectors on the inlet and outlet which 
should remain on the valve until it is ready for installation. 
 
NOTE: If actuators are involved, please refer to the applicable manufacturer’s 

instructions for storage. 
 
2.4 Handling and Preparation 
 
On large valves, a hoist is needed to assist installation. A nylon sling should be placed 
under the valve body so that the unit can be lifted vertically to its final destination. Ends 
protectors must be removed from all types of valves prior to installation and connections 
must be checked for cleanliness. Any visible foreign matter must be removed from end 
connections of the valve. The flanges must be cleaned properly with suitable solvent such 
as acetone or alcohol. Do not use solvents containing chloride or fluoride. 
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      Right Way                                                                                         Wrong Way 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.5  Special Instructions For Butterfly Valves 
 
2.5.1 Inspection 

 
Carefully remove the valve from the shipping package to avoid any damage to the 
valve and components or, in the case of automated valves to the electric, pneumatic 
/ hydraulic actuator or instrumentation. 
 
Prior to installation, clean the inside of the valve. 
 
Ensure that there are no solid objects such as bits of wood, plastic or packaging 
material within the valve or on the valve seat 
 
Inspect the seal ring to ensure that it was not damaged during transportation and 
handling. This is especially important in the event of valves with “fail-open” 
actuators. 
 
Verify that the materials of construction listed on the valve nameplates are 
appropriate for the service intended and are as specified. 
 
Locate the “Flow Arrow” marking on the body which defines the preferred mounting 
orientation in respect to the pressure. In most cases the valve is properly installed 
when the actuator fluid flow or high pressure is acting on the shaft side of the disc 
when the valve is closed. 
 
Ensure that the packing flange bolting nuts against the packing flange cannot be 
rotated by hand. 
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2.5.2 Installation. 

 
MFC recommends that all common safety practices be followed during installation of 
the valve into the line. 
 
Recommended installation orientation is with valve shaft horizontal or inclined from 
vertical. 
 
This will minimize any problems associated with solid particles present in the 
process that otherwise could deposit in the lower bearing. 
 
Unless recommended otherwise by MFC, mount the valve in preferred direction, with 
the “Flow Arrow” marking pointing to the lower pressure side so that the shaft side of 
the disc will be upstream when the valve is in closed position. 
 
WARNING: The use of impact wrench to install & assemble MFC Valve is not 

permitted. Use of such tools can cause valve body seat to deform, and 
the change in shape may result in leaks or internal bleeding. 

 

For operating temperatures above 400℃, thermal insulation of body is 
recommended. 
 
The depth of the tapped holes in the bodies of all wafer valves is specified in the 
technical literature supplied with the valve. Failure to use correct (size & grade) cap 
screws/studs may result in damage to the valve. 
 
The valve should be installed in the closed position to ensure that the laminated seal 
in the disc is not damaged during installation. 
 
Particular care should be taken with those valves equipped with “Fail-open” 
actuators. 
 
If the pipe is lined, confirm that the disc does not contact the lining during the 
opening stroke, especially in water and short patter body styles, Failure to confirm 
that the disc rotation does not contact the lining may result in damage to the valve. 
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2.5.2.1 Double Flange: Long and Short Pattern 
 
 Orient the valve with the “Flow Arrow” marking (preferred side) in the proper 

position. 
 
 Insert the valve between the two flanges until the two bottom holes in the 

valve body align with the two lower flange holes. Or, as an alternative, insert 
studs of one half to two times the correct length in the lowest four flange 
holes. This will allow the valve to rest loosely for the installation of the flange 
gasket. 

 
 Install the flange gasket and remaining flange bolts/studs along with anti-

seize compound on the treads. 
 
 Using the bolt tightening sequence cross over method, tighten all nuts. 
 

NOTE: Cap screws will be necessary for the top and bottom alignment 
tapped holes. The studs should be used in the through-holes. 

 
2.5.2.2 Wafer Type 

 
 Orient the valve with “Flow Arrow” marking (preferred side) in the proper 

position. 
 
 Insert the valve between the two pipe flanges until the alignment holes at 

either side of the valve match and align the corresponding holes in the 
flanges (assuming horizontal position). Do not use the valve to align mis-
aligned piping. 

 
 Insert a long cap screw or stud through the flange and thread it into the 

body/flange. This will allow the valve to center and align itself properly for 
the installation of the flange gasket. 

 
 Install the flange gasket and the remaining flange cap screws/studs/nuts 

etc. 
 
 Remove the long cap screws/studs from the lower alignment holes and 

replace with the correct fasteners. 
 
 Using the cap screw tightening sequence, tighten all flange screws, 

incrementally. Maintaining uniform clearance around studs and flange holes. 
 
 Seat the flanges by tightening the flanges cap screws/studs, little at a time 

until flanges face seats. 
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 During this operation it is recommended to continuously check the distance 
between the flange faces and select the tightening sequence to maintain the 
parallelism of the both mating flanges. 

 
 Complete the final torque of the flange in 3 to 4 increments to the 

recommended torque valve. 
 
2.5.2.3 Lug Type 

 
 Locate the “HP” marking on the body which defines the preferred mounting 

orientation in respect to the pressure. In most cases the valve is properly 
installed when the actuator fluid flow or high pressure is acting on the shaft 
side of the disc when the valve is closed 

 
 Orient the valve with the “Flow Arrow” marking (preferred side) in the proper 

position. 
 
 Insert the valve between the two flanges until the two bottom holes of the 

valve align with the two lower flange holes. 
 
 Insert cap screw or stud through the flange and screw it into valve body 

holes. This will allow the valve to center and align properly for the 
installation of the flange gasket. 

 
 The connecting flange face may not be more than 1/4” away from the valve 

flange face. 
 
 Do not use the valve to align mis-aligned piping. 
 
 Install the flange gasket and the remaining flange cap screws. 
 
 Use Anti-seize compound around fastener threads. 
 
 Remove the two extra long cap screws/studs from the lower alignment holes 

and replace them with correct sized cap screws/studs. 
 
 Tighten all flange cap screws/studs as per tightening sequence in 3 to 4 

increments, to the recommended torque. 
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2.5.2.5 Butt Weld Type 
 

 Orient the valve with the “Flow Arrow” marking (preferred side) in the proper 
position. 

 
 Insert the valve between the two welded neck flanges/pipe. 
 
 Cleaning all four welding ends, ensure there is not solid objects such as bits 

of wood, plastic or packaging material on the welding ends. 
 
 Valve should be coaxial with pipeline, welding ends with 2-3mm gap. 
 
 Inside welding pad ring should be support when welding. 
 
 Cleaning welding slag from the inside valve and pipeline 

 
2.5.3 Valve Verification 

 
Tightening the packing flange as per torque table to prevent stem leakage. Over-
tightening will decrease packing lift and increase operating torque (rim pull) 
equipment. 
 
Check the operation of the valve by stroking to “100% open” to “100% close”. To 
determine the orientation of the disc, the index marking on the shaft is aligned with 
the corresponding marking on the body in closed position 
 
The valve disc travels clockwise to close/counter clockwise to open. 
 
For automated valves, set the air pressure/electric voltage for at least the minimum 
given to select the actuator. For pneumatic actuators, do not apply more than 1.25 
times the pressure for which the actuator was designed.(Work with the sizing sheet 
from engineering) 
 
NOTE: for springs return actuators with positioners, overpressure will cause 

excessive time delay in obtaining a spring movement for the valve disc to 
pen or close. 

 
The use of impact wrenches to install a MFC valve is not permitted, use of the 
impact wrenches can cause body seat to change the geometry of valve body and 
internal component (shape), increasing the possibility of valve leakage or internal 
grinding. 
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3. SAFETY WARNINGS Ⅲ  
 
 

FOR SAFETY REASONS, 
It is important to take these precautions before removing a valve from a line. 
 
          

Personel marking adjustments to the valve should wear safety equipment 
normally used to work with fluid in the line where the valve is installed. 

 
Before removing a valve from a line, line pressure must be relieved with no 
exception. Failure to do so may cause serious personal injury and/or equipment 
damage. 

 
MFC valves can be equipped with a variety of manual gear, electric, hydraulic 
or pneumatic actuators. 

          Generally, all pressure must be relieved from both sides of the valve (inlet & outlet) 
before the actuators are removed/disassembled. 

 
The packing rings must be replaced under no pressure. 

          Removal of the packing with the valve under pressure is at the owner’s risk. 
 
         
 
 
 

 
 

MFC 
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4 GENERAL MAINTENANCE 
 
 
4.1 Operation 
 
4.1.1 General 
 
 MFC Butterfly Valve have been designed to require a minimum of maintenance; all 

valves require examination before being put into service/operation. 
 
 Additionally, valves should be inspected regularly during operation and should 

receive prompt attention when troubles arise. 
 
 As a general rule, valves should be subjected to scheduled maintenance. 
 
 Generally only maintenance on the packing box is required. If shaft leakage is 

observed through the packing box, tighten the gland nuts to the torque table. 
 

NOTE: Do not over-tighten packing box gland nuts. Over-tightening will increase 
the torque require to operate the valve. When tightening the gland nuts, use 
half-turn increments until leakage has stopped. 
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4.1.2 Live Loaded Gland Flange 
 
 Live loading gland flange provide gland load retention, compensating for expected 

in-service consolidation of the packing. 
 
 A set of Belleville-Spring washers are used on each gland stud to help exert a 

continuous compressive force on the gland and therefore fugitive emissions from the 
stem packing is available. 

 
 
4.1.3 Seat Tightness – Closing Torque 
 
 Even with a brand new valve, seat tightness will only be achieved when sufficient 

load has been applied to the disc. 
 
 This load varies with the pressure differential against which the valve has to be 

closed or opened. 
 
 Torque required to open or close a valve against a given differential pressure. 
 
 The torque shown is that torque which has to be applied directly to the valve stem to 

achieve tight shut off and does not take into account any mechanical advantage 
such as that achieved with a gear actuator, cheater bar, etc. 
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4.2 General Assembly Information 
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4.2.1 Butterfly Valve Assembly Drawing 
 
 The most important factor to be considered is the cleanliness of all components of 

valve. All rust and dirt should be removed from all components. 
 

NOTE: the body seat and laminated seal should never be in contact with any 
abrasive material. Although in some cases, minor scratches can be 
removed from the seat by polishing with grade 800 or finer paper.  

 
 All threaded fasteners (cap, screws, nuts, studs) must be well re-lubricated. All 

components and particularly the stem should be free of old grease before a new 
application of grease is applied. 

 
 Repair or replacement components must be inspected to verify that all repair 

procedures have been carried out and that all replacement components (e.g. 
packing, gasket) have been inspected for size and quality so that they will fit into the 
valve being serviced. 

 
 All orientation match marks assigned during disassembly must be observed during 

re assembly so that correct orientations is maintained. 
 

CAUTION: Do not allow disc to strike against body seat, as this may result in valve 
damage and seat leakage. 
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4.4 General Fasteners / Max Torque Values 
 
Maximum torque for all fasteners other than Retaining Ring fasteners or gland nuts. 
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5. DETAILED MAINTENANCE  
 
 

5.1 Trouble Shooting Chart 
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5.2 Seat Leakage 
 
An indication of a valve leak is pressure loss in high-pressure line side after a valve has 
been properly closed. In the case of hot water or steam lines, note whether the downstream 
pipe remains hot beyond the usual length of mine. 
 
This type of leak may be the result of: 
 
1. Serious damage to seat or seal sealing surfaces. 
2. The stress relieving temperatures that may have been used during installation; e.g. if a 

valve has been in excessively high temperature service for extensive period of time 
against our recommendation. 

3. Valve not fully closed 
4. An erosion of laminated seal 
5. A laminated seal damaged during closed/open operation OR if debris were trapped 

between seal and disc. 
 
Valve, which leak, should be repaired as quickly as possible to prevent greater damage 
caused by high velocity and erosion. 
 
5.3  Packing Chamber Leakage 
 
If moisture or dripping occurs around the stem and into the packing chamber, the following 
points must be investigated before removing the packing:  
 
1. Check if the packing flange is torqued down to the correct torque. 
2. Check if the live-loading arrangement is in correct order as per drawing and compare 

valve live-loading arrangement confirmed with drawing: if it is incorrect reassembly live 
loading arrangement is correct order, then re-torque packing flange to correct torque. 

3. After re-tightening cycle the valve three to five times and re-tighten packing flanges nuts 
to original torque value. Slacken the nuts slightly if torque is too high. If above steps do 
not stop leakage, proceed with the removal and replacement of the packing rings. 

4. Packing ring removal on line. 
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Torque Values for Packing Gland Nuts. 
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Flow Coefficient / CV Value. 
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Flow Coefficient / CV Value. 
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Flow Coefficient / CV Value. 
 

 
 


