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• · The Basics of Eccentric Plug Valves
BY JOHN V. BAllUN, P. l 

Wastewater systems present many 
challenges to pumps and valves 

because the flow can contain grit, 
solids and debris, depending where in 

the process the equipment is located. 
That's why the eccentric plug valve is 

often the valve of choice. 

THE VALVE MAKE-UP 

First used in the 1930s in the paper 

industry, the eccentric plug valve can 
handle fluids with solid content in a 

manner similar to a gate valve. But 
the plug valves also provide important 

advantages of a quarter-turn valve 
such as modulating service. 

These plug valves consist of a cast 
iron body and bolted removable cover. 

The plug has a resilient coating for 
sealing against a nickel-welded seat in 

the body. The valve shaft is typically 
integrally cast as part of the plug and 

rotates in stainless-steel bearings in 
the bottom of the body and the cover. 

In Figure 2, the plug valve is actuated 
with a worm gear actuator, which 
is necessary on valves larger than 8 

inches. A worm gear actuator may also 
be beneficial in holding the valve in 

position against flow, and pneumatic, 
electric and hydraulic actuation are 

also options. 

ECCENTRIC ACTION 

The unique feature of this valve is 
that its seat is offset from the valve 

shaft, thereby providing eccentric 
action. Figure 3 illustrates the second 

□ Figure 2. Construction of an eccentric plug valve

' ' I 

�· -..1-,-1 I' 
� � 

�,· 

I ,.
� .. · :,,,1•-- ...,

Plug-► 

□ Figure I. Installation of 24-inch plug valve in a vault in Collingwood, Ontario

offset between the centerlines of the 

seat and shaft. A mid-size valve may 
have a half-inch second offset. As the 

valve opens counterclockwise about 
the shaft, the double offset caus-

es the plug to lift off the seat as it 
rotates open. The lifting action helps 

to prevent wear in gritty wastewater 
service. 

Figure 3 also illustrates two pres

sure directions. "Direct" pressure is 
applied on the end of the valve oppo

site the seat and "reverse" pressure is 
applied on the seat end. The sealing 

function of the valve is assisted by 
the direct pressure because it pushes 

the plug tightly into the seat. The 
valve will also seal with pressure in 

the reverse pressure direction, but 
the plug needs to be turned clockwise 

past the center of the seat. Because of 

□ Figure 3. Eccentric plug valve geometry
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the eccentric action, the greater the 
closing rotation, the tighter the seal. 

If the valve becomes worn during ser
vice, it can be closed further to restore 

a leak-tight seal. 

PLUG VALVE STANDARDS 

The eccentric plug valve was first 
standardized in MSS [Manufacturers 

Standardization Society] Standard 
SP-108 in 1991. As the American 

Water Works Association (AWWA) 
expanded into wastewater applica

tions, it published AWWA Standard 
C517 (in 2005). Both standards are 

congruent with similar materials of 
construction and scope. 

Eccentric plug valves are provided 
in sizes ranging from 3-72 inches 

with a cold working pressure rating 
of 150 or 17 5 psig depending on size 
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