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SCOPE:
This installa� on, opera� on, and maintenance manual covers the VSI high performance AWWA 
C504 Bu� erfl y valve and should be read and understood thoroughly by all par� es responsible 
for installa� on and con� nued use/maintenance. 

WARNINGS:
The cri� cal safety messages within this manual are labeled with an exclama� on symbol within 
a red triangle fl ag. Care should be taken to thoroughly read and understand these warnings 
before proceeding to ensure no damage to equipment occurs. Failure to follow all warnings 
could result in injury or death. 

!  WARNING!
All par� es that take part in any installa� on or con� nued use/maintenance are 
cau� oned to be vigilant in the possible exposure to media that is contained 
within the valve and its pipeline. Because of the vast range of media that could 
be within the valve, protec� on from pipeline media is not within the scope of this 
manual. All personnel should be aware of the media within the valve and take 
appropriate precau� ons when exposure is possible while installing or servicing 
the valve.

RECEIVING:
The VSI high performance AWWA C504 Bu� erfl y valve is rugged and will be packaged to 
provide protec� on during most shipping incidents, however care should be taken to inspect 
the valve on receipt for any possible shipping damage. Inspec� on should be performed as soon 
as prac� cal. Failure to promptly no� fy VSI of any shipping damage may invalidate any claim for 
shipping damage. Most shipments from VSI will be made FOB Origin, unless noted on the sales 
documents, the purchaser will own the freight while in transit, assumes all risk while in transit, 
and will be responsible for repor� ng shipping damage promptly to the carrier.

!  WARNING!
Read all applicable instruc� ons and direc� ons prior to any maintenance, 
installa� on or troubleshoo� ng.
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SECTION 1 - GENERAL
Bu� erfl y valves are a signifi cant component of any water distribu� on system or treatment plant opera� on. 
Valve failure caused by faulty installa� on, improper opera� on, or maintenance in these systems could result in 
damage, down� me, and costly repairs. In buried or underground installa� ons, problems or malfunc� ons can 
result in extensive and costly excava� on to correct or eliminate the problem. Many problems with bu� erfl y 
valves can be traced to improper  installa� on, opera� on, or maintenance procedures.

SECTION 2 - UNLOADING
Inspect valves on receipt for damage in shipment and conformance with quan� ty and descrip� on on the 
shipping no� ce and order. Unload valves carefully to the ground without dropping. On valves larger than 36 
in. (900 mm), use forkli� s or slings under the skids. On smaller valves, do not li�  valves with slings or chain 
around the opera� ng sha� , actuator, or through the waterway. Li�  these valves with eye bolts or rods through 
the fl ange holes or chain hooks at ends of the valve parts.

SECTION 3 - STORAGE
If it is not prac� cal to store the valve indoors, protect the valve and actuators from weather and the 
accumula� on of dirt, rocks, and debris. When valves fi � ed with power actuators and controls are stored, 
energize electric actuators or otherwise protect electrical-control equipment to prevent corrosion of electrical 
contacts caused by condensa� on resul� ng from temperature varia� on. Do not expose rubber seats to sunlight 
or ozone for any extended period. Also, see the manufacturer’s specifi c storage instruc� ons.

SECTION 4 - INSPECTION PRIOR TO INSTALLATION
Make sure fl ange faces, joint-sealing surfaces, body seats, and disc seats are clean. Check the bol� ng a� aching 
the actuator to the valve for loosening in transit and handling. If loose, � ghten fi rmly. Open and close the valve 
to make sure it operates properly and that stops or limit switches are correctly set so that the valve seats fully. 
Close the valve before installing.

SECTION 5 - INSTALLATION
It is strongly recommended that instruc� on manuals supplied by the valve manufacturer be reviewed in detail 
before installing bu� erfl y valves. Be sure that inspec� on, as described in Sec. 4, is carried out at the jobsite 
prior to installa� on. 
Sec. 5.1 Handling 
Handle valves carefully when posi� oning, avoiding contact or impact with other equipment, vault walls, or 
trench walls.
Sec. 5.2 Integrity
Valves are to be installed in accordance with the manufacturer’s instruc� ons. To maintain the integrity of 
valves greater than 48 in., it is important to avoid subjec� ng the valve to pipe loads that could drive the 
valve out of round, such as the use of valve founda� ons or supports without proper pipe supports. The valve 
should be supported independently of the adjacent piping, and the adjacent piping should be supported 
independently of the valve. Piping to and from the valve should be adequately supported and controlled. 
Valve inlet and outlet piping should be supported as near to the valve as prac� cal. This removes most of the 
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sta� c load and allows iden� fi ca� on of piping fi t problems during installa� on and easier removal of the valve 
for maintenance. Piping considera� ons should include allowable fl ange loadings, thermal expansion and 
contrac� on, and diff eren� al se� lement. 
Sec. 5.3 Adjustable Seats
The VSI AWWA C504 HP Bu� erfl y Valves are bi-direc� onal, but when deciding upon the valves installa� on, you 
should consider placing the valve for op� mal access and fl ow in regards to the seat. The preferred installa� on 
method is having the seat end facing into the fl ow direc� on.
Sec. 5.4 Foreign Material
Foreign material in a bu� erfl y valve can damage the rubber seat when valves are operated. Be sure valve 
interiors and adjacent piping are cleaned of foreign material prior to ma� ng up valve-to-pipe-joint connec� on.
Sec. 5.5  Pipe Ends
Prepare pipe ends and install valves in accordance with the pipe manufacturer’s instruc� ons for the joint used. 
Do not defl ect the pipe-valve joint. Do not use a valve as a jack to pull pipe into alignment. The installa� on 
procedure should minimize the bending of the valve/pipe connec� on with pipe loading. 
Sec. 5.6  Pipe Diameters
Make sure the valve disc, when opened, will not contact the pipe port. This is especially necessary on pipe 
with linings and when wafer valves are used. Check manufacturer’s recommenda� ons for minimum pipe inside 
diameter required for clearance.
Sec. 5.7 Valve Boxes and Buried Service
Buried valves installed with valve boxes shall be installed so that the valve box does not transmit shock or 
stress to the valve actuator as a result of shi� ing soil or traffi  c load.
Sec. 5.8 Vaults
When valves are installed in vaults, the vault design shall provide space for removal of the valve-actuator 
assembly for purposes of repair. The possibility of groundwater or surface water entering the valve and the 
disposal of the water should be considered. The valve opera� ng nut should be accessible from the top opening 
of the vault with a tee wrench.

SECTION 6 - TESTING
When rubber-seated bu� erfl y valves are used to isolate sec� ons of a line for tes� ng, it is important to realize 
that these valves are designed or factory adjusted to hold rated pressure only. Test pressures above valve rated 
pressure may cause leakage past the rubber seat and damage to the valve. 
Sec. 6.1 Testing of Buried Valves
All buried valves should be fully tested before backfi lling.  Once valves are buried adjus� ng the seat or seat-
ing angle may be diffi  cult or impossible. In no instance will VSI be held responsible for the excava� on costs of 
valves that were not line-tested before backfi lling.
Sec. 6.1 Hydrostatic testing
In order to prevent � me lost searching for leaks, where feasible, it is recommended that excava� ons for buried 
valves not be backfi lled un� l a� er pressure tests have been made.
Sec. 6.2 Valve flushing
Seat leakage can occur from foreign material in the line. If this occurs, open the valve 5°–10° to obtain high-
velocity fl ushing ac� on, then close. Repeat several � mes to clear the seats for � ght shutoff .
Sec. 6.3 Seat leakage
Seat leakage can result from a rota� onal shi�  in posi� on of the disc with rela� on to the body seat. Readjust 
closing the stop in accordance with the manufacturer’s instruc� ons.



INSTALLATION, OPERATION AND MAINTENANCE
VSI AWWA C504 HP HIGH PERFORMANCE BUTTERFLY VALVES

VHPBV-4
03-22 © 2022 VALVE SOLUTIONS INC.6

SECTION 7 - OPERATION
Sec. 7.1 Pressure ratings
Do not permit the use or opera� on of any valve at pressures above the rated pressure of the valve.
Sec. 7.2  Torque limits
Do not exceed 300 � -lb (406 Nm) input torque on actuators with wrench nuts and do not exceed 
200-lb (890 Nm) rim pull for handwheels or chainwheels. If portable auxiliary actuators are used, size the 
actuator or use a torque limi� ng device to prevent applica� on of torque exceeding 300 � -lb (406 Nm). If an 
oversize actuator with no means of limi� ng torque is used, stop the actuator before the valve is fully opened 
or closed against stops and complete the opera� on manually. Be sure to check the actuator direc� onal switch 
against the direc� on indicated on wrench nut, handwheel, or records before applying opening or closing 
torque.
Sec. 7.3 Stuck valves
If a valve is stuck in some intermediate posi� on between open and closed, check fi rst for jamming in the 
actuator. If nothing is found, the interference is inside the valve. In this case, do not a� empt to force the disc 
open or closed, because excessive torque in this posi� on can severely damage internal parts.

SECTION 8 - MAINTENANCE
The VSI AWWA C504 HP High Performance Bu� erfl y valves require no regularly scheduled lubrica� on or main-
tenance other than being exercise. Exercising is considered being fully opened and closed to verify the valve is 
smoothly opera� ng. If the ini� al opera� on of the valve is diffi  cult, it may be necessary to fl ush any sediment 
from the valve by opera� ng the valve several � mes under fl owing condi� ons. The recommended interval for 
exercising is every six months, or annually if the valve is under regular opera� on.

Maintenance of rubber-seated bu� erfl y valves by the owner is generally limited to actuators and sha�  seals. 
In some instances, valve design permits fi eld adjustment or replacement of rubber seats when leakage occurs 
past the disc. Unless the owner has skilled personnel and proper equipment, any major internal problem will 
probably require removal of the valve from the line and return to the manufacturer for repair.
Sec. 8.1 Prompt repairs
Normal maintenance is in the area of sha�  seals and actuators. Seal leakage, broken parts, hard opera� on, 
and, in some cases, seat leakage should be corrected by a repair crew as soon as possible a� er a defect is 
reported.
Sec. 8.2 Field repairs
If repairs are to be made in the fi eld, repair crews should take a full complement of spare parts to the jobsite. 
Be sure to review the valve manufacturer’s maintenance instruc� ons prior to any repair work.
Sec. 8.3  Line flow
Provision should be made to stop line fl ow and isolate the valve from line pressure prior to performing any 
correc� ve maintenance.
Sec. 8.4 Valve cycling
A� er comple� ng repairs, cycle the valve through one complete opera� ng cycle and, a� er line pressure has 
been restored, inspect for leakage.
Sec 8.5 Packing Adjustment
Visually inspect the packing area for leaks yearly and � ghten packing gland bolts if leakage is observed. If 
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leaking packing cannot be corrected by � ghtening gland bolts replacement of packing is necessary.
1. Remove line from service and isolate valve as necessary
2. Remove actuator following appropriate actuator manual.
3. Loosen and remove gland bolts(7). Inspect for damage and replace if necessary.
4. Remove the gland(6). Inspect for damage and replace if necessary.
5. Using a packing removal tool or pick remove the packing rings(8) taking care not to scratch or damage the 

packing housing of the valve body or the valve sha� .
6. Carefully clean the packing housing with compressed air and brass brushes
7. Insert the new packing set, only using compa� ble grease if necessary.
8. Reinstall the gland(6) and gland bolts(6).
9. Tighten gland bolts(7) snug.
10. Return valve to service and inspect packing for leakage.  If leakage is observed � ghten each packing bolt/

nut 1/2 turn at a � me un� l leakage ceases.
Sec. 8.6 Notifications
If major repairs require the removal of the valve for repair, be sure to no� fy interested par� es in the water 
department and fi re department that the valve and line are out of service. On comple� on of repair and 
reinstalla� on, no� fy the same personnel of the return of the valve and line to service.

Sec 8.7 Parts
Order parts from your Valve Solu� ons Inc. sales representa� ve. Please include the serial number, located on 
the valve tag, when ordering parts.

SECTION 9 - SEAT REPLACEMENT AND ADJUSTMENT
The VSI AWWA C504 HP High Performance Bu� erfl y Valves have a fi eld replaceable seat that can be replaced 
while the valve is in the open or closed posi� on, and s� ll installed in the pipeline. To replace the seat, you will 
need the following: a new seat and an NSF 61 approved lubricant (such as Dow Corning 111 or Phoenix 505).
1. Relieve pipeline pressure and drain the sec� on near the valve
2. Warning - Accidental opera� on of a powered actuator can cause personal injury or equipment damage. 

Disconnect and lockout power to any connected actuator before service.
3. If there is a powered actuator installed, disconnect and lock-out the powering source (pneuma� c, electric 

or hydraulic) to prevent accidental opera� on of the actuator.
4. If the valve is to be repaired in line, remove the piping from the seat side of the valve. If the valve is to be 

serviced outside the pipeline, remove the valve from the pipeline.
5. Remove the cap screws(13), and the seat retaining ring(12) from around the disc(2).
6. Remove the seat(11) from the disc(2) area.
7. Carefully clean the area that the seat is retained in. Make sure to remove and debris or other foreign 

material from the seat groove.
8. Place the replacement seat(11) back into seat grove on the disc, aligning the seat so that it matches the 

alignment holes on the disc (if applicable).
9. Star� ng at the top of the disc, place the seat(11) retaining ring on the seat, then add each cap screw(13) 

one at a � me, lightly � ghtening un� l fi nger � ght.
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10. A� er all the cap screws(13) are in place, apply a think layer of lubricant on the exposed rubber surface of 
the seat(11).

11. Tighten the seat bolts(13) in a crossover pa� ern in two steps. Cycle the valve open and closed and verify 
that the disc closes with ±¼ of center. Conduct a pressure test, and if necessary, � ghten any seat bolts(13) 
in the observed leakage loca� on no more than ½ turn at a � me to stop any leakage.

UNITS: INCHES REV 4

08-30-2016

BFIII-1022 

CROSS SECTION
PARTS AND MATERIALS LIST

10”-14” SERIES BFIII
AWWA C504 BUTTERFLY VALVE

VSI WATERWORKS
1155 ALPA DR.

ALPHARETTA,GA

DWG. NO. 

SCALE: NTS

3 06-10-15 ZD EDIT TRIM

2 05-21-14 TT SEAT MAT. EDIT

1 01-17-14 CJK ADD MJ ILLUSTRATION

REV. DATE BY DESCRIPTION

3

4 08-30-16 TT REMOVE MJ ILLUSTRRATION

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

14

16

7

2

ITEM

1

DESCRIPTION

BODY

DUCTILE IRON ASTM A536 65-45-12 
CAST IRON ASTM A126 CLASS B 
STAINLESS ASTM A351 CF8
STAINLESS ASTM A351 CF8M

MATERIALS

TR
IM

 

CARBON STEEL ASTM A216 WCB

2 DISC

DUCTILE IRON ASTM A536 65-45-12 
CAST IRON ASTM A126 CLASS B 
STAINLESS ASTM A351 CF8
STAINLESS ASTM A351 CF8M
CARBON STEEL ASTM A216 WCB

SHAFT
STAINLESS 304 ASTM A276 
STAINLESS 316 ASTM A276
STAINLESS 17-4PH ASTM A693

3

SHAFT PIN
STAINLESS 304 ASTM A276 
STAINLESS 316 ASTM A276
STAINLESS 17-4PH ASTM A693

4

PACKING 
GLAND

DUCTILE IRON ASTM A536 65-45-12 
STAINLESS ASTM A351 CF8
BRONZE ASTM B584

6

EXTERIOR 
HARDWARE

STAINLESS ASTM F593 GROUP 1
STAINLESS ASTM F593 GROUP 2
STEEL ASTM A325 TYPE 1

7

WETTED 
HARDWARE

STAINLESS ASTM F593 GROUP 1
STAINLESS ASTM F593 GROUP 2
SILICON BRONZE ASTM B18.2.1

13

PACKING
EPDM
BUNA-N (NBR)

8

O-RING EPDM
BUNA-N (NBR)

14

BEARING
REINFORCED PTFE
BRONZE ASTM B584

9

SEAT
EPDM
BUNA-N (NBR)
VITON (FPM)

11

SEATING 
SURFACE

STAINLESS 304 ASTM A276
STAINLESS 316 ASTM A276
BRONZE ASTM B584

10

5 BONNET

DUCTILE IRON ASTM A536 65-45-12 
CAST IRON ASTM A126 CLASS B 
STAINLESS ASTM A351 CF8
STAINLESS ASTM A351 CF8M
CARBON STEEL ASTM A216 WCB

SEAT 
RETAINER

STAINLESS 304 ASTM A276
STAINLESS 316 ASTM A276
BRONZE ASTM B584

12

16 END CAP

DUCTILE IRON ASTM A536 65-45-12 
CAST IRON ASTM A126 CLASS B 
STAINLESS ASTM A351 CF8
STAINLESS ASTM A351 CF8M
CARBON STEEL ASTM A216 WCB

BUSHING

PTFE
STAINLESS 304 ASTM A276

BRONZE ASTM B584
15

TEMPERATURE RESTRICTIONS

EPDM
NBR
FPM
PTFE

-30F
-40F

-10F
-100F

250F
300F

SEAT MIN MAX

400F
450F

NOTES:
1) VALVE ASSEMBLED WITH NSF61 APPROVED 

LUBRICANT
2) IRON AND STEEL COMPONENTS COATED 

WITH AWWA C550 EPOXY

SECTION 10 - SEAT ADJUSTMENT
Sec. 10.1 - New Seat Adjustment
1. Replace seat per Sec. 9.1 Seat Replacement
2. Open the valve disc(2). Clean and lubricate the seat(11) 

and seat surface(10) on the disc edge with your NSF 61 
cer� fi ed lubricant (such as Dow Corning 111 or Phoenix 
505)

3. Close valve disc completely
4. Torque all cap screws(13) to 75 in/lbs in a crisscross 

pa� ern, and then again to 150 in/lb. This will cause the 
compression of the seat(11) to be uniform across the 
en� re sea� ng surface.

5. Apply water up to test pressure ra� ng, note the loca� on of 
any leakage.

6. Select one cap screw(13) where leakage is occurring 
and � ghten the locknut ¼ to 1/3 of a turn. Bypass cap 
screws where there is no leakage.  Con� nue this process 
clockwise around the seat un� l the last leak has been 
stopped.

Sec. 10.2 Existing Seat Adjustment
1. Note the loca� on of seat leakage. 
2. Select one cap screw(13) where leakage is occurring and 

� ghten the locknut ¼ to 1/3 of a turn. Bypass cap screw 
where there is no leakage.

3. Con� nue this process un� l the last leak has been stopped.
NOTE: The minimum amount of torque should be used to 
achieve a seal at the seat. This will lower the valve opera� ng 
torque, and extend the seat’s life.


