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Agenda

• Preventative vs. Reactive Valve 
Maintenance

• Trunnion Mounted Ball Valves
• Plug Valves
• Gate Valves
• Lubricants, Flushes & Sealants
• Fittings & Lubrication Equipment
• ?? Test



This fire resulted from leaving an iPHONE charger/docking station plugged into the vehicle 12v 
outlet. The connector overheated and started a fire in the vehicle while it was parked overnight in 
owner’s garage. Like any electrical equipment, a short may occur causing overheating and possible 
fire. It is good practice to unplug these devices when leaving your vehicle.

Safety Moment



Preventative and Reactive Valve Maintenance
• Reactive valve maintenance- can often be defined as the maintenance performed 

when the reliability or usefulness of system valves have depreciated and/or failed. 

• Preventative valve maintenance- suggests that pipeline operators take a proactive 
approach in mitigating valve issues before they occur.



Reactive
• Why valve maintenance gets a bad name!
• Hard to turn, inoperable valves often stem from neglect
• Repairing / replacing valves is an incredibly costly undertaking

• Front end maintenance is a much cheaper option
• We cannot predict when issues will occur
• Too often valves are looked at as a commodity

Preventative
• Questions to ask yourself:

• How many valves do we have?
• Which ones are critical?
• What compliance regulations do we have to follow?
• What kind of valves are they?
• How much $$ & resources can we allocate to these 

assets?
• Training, Training, Training!  Know your valves!



Trunnion Mounted Ball Valves



• Trunnion - Designed for high pressure 
and/or large diameter applications in 
production and transmission.
▫ No size limit
▫ Seat moves to ball
▫ Lower Torque
▫ Lower actuation cost
▫ Ease of operation
▫ Double Block and Bleed Capability

• Floating - Designed for smaller size and 
applications in production and process
▫ Limited to 12in. Bore size and smaller
▫ Ball moves to downstream seat to seal
▫ Economically Priced
▫ Trims available for multiple services

Trunnion vs. Floating Comparison



• Side Entry (Bolted Body). 

Body Designs

• Welded Body.

Side entry bolting Body welds



Valve Body Relief, Drain, Injection Points

Body Relief
Stop Inspection Port 

Stem Sealant Injection Port

Body 
Blowdown

Seat Injection Port 



All-Welded Operation

• Post 1985 only valves 14” and larger have rotating seats. Below 14” ball & trunnion is one piece.
• 20” valves and larger have two (2) seat sealant button heads per seat (180˚ apart)



All-Welded Disassembly



Bolted Body Disassembly



Seat Fitting 

Stem Fitting 

Cavity Bleed Fitting 

Buried Valve Configuration Example

Seat Fitting 

Position Indicator



Buried Valve Configuration Example



Defines how the valve works when pressure is applied to both sides of the valve and when the body 
cavity is blown down.

Block Valve vs. Double Block & Bleed Valve

Seats are tight Seats leak

Double block & bleed Block valve



Causes of Hard To Operate, leaking & inoperable Ball Valves

• External Causes -
• Actuator / manual gear operator stops set incorrectly – Verify full 90 degree travel
• Damaged pressure relief, buttonhead fittings, stem seals or body seals 

• Internal Causes -
• Debris 
• Seat / Ball damage
• Hardened sealants that contain solids
• Seat to ball seizure / icing
• Stem seals / packing damage



• Visual inspection
• Periodically operate the valve 

▫ Prior to operating the valve inject valve flush!
▫ Generally, these valves should be lubricated/greased in the Closed Position, however Open position can be 

used if the valve cannot be cycled fully and/or during commissioning activities
• Periodically drain the valve cavity of solid debris & liquids
• DO NOT inject products in to the emergency stem seal injection port unless you have a stem seal leak!
• Abide by specific “OEM published” injection pressures. Some examples of which are;

▫ All-Welded | <= 4” – 4000 PSI
▫ All-Welded | >= 6” – 6000 PSI
▫ Bolted Body | All sizes  <= 1,800 PSI
▫ Stem seal area | All sizes  <= 1,500 PSI

• Field formula for problem valves, an ounce of lube sealant per inch of valve size
• Field formula for annual maintenance, a quarter of that amount
• Inspect manual gear operators, buttonhead fittings, blowdown fittings, breathers, weather seals etc.
• Lubricate manual gear operator using a marine grade grease (i.e. one that is not water soluble)

General Ball Valve Maintenance



Plug Valves



Plug Valve Types
There are four types commonly found:

1. Tapered Plug Valves
2. Hypreseal or Bottom Entry Valves
3. Dynamic Balanced Plug Valves
4. Cylindrical Plug Valves



Plug Valves Parts Breakdown



• To act as a hydraulic medium:
▫ For the majority of plug valves, application of 

sealant under pressure lifts a tapered plug off its 
tapered seat

• Lubricity:  
▫ Sealant coats both the tapered plug and the 

tapered body in the valve body, making them 
slippery and allowing easier turning at reduced 
operating torque

• To act as a seal:
▫ The valve sealant must fill the clearance between 

the plug and the body to keep the valve from 
leaking.  Sealant must be replenished periodically 
or the valve will leak.  Injection frequency depends 
on the resistance of the sealant to wash-out, 
pressure extrusion and frequency of operation

Why use Sealant in a Plug Valve?



Bottom Entry Plug Valve Assembly



Cylindrical Plug Valve Disassembly



Injection Fitting 

Buried ?? Valve Configuration Example

Position Indicator



Causes of Hard To Operate, leaking & inoperable Plug Valves

• Lack of periodic lubrication and/or not injecting enough product 
• Using the wrong product (for service conditions)
• Hard / dried out old stem packing
• Corrosion between the bonnet packing gland and the stem on the tapered 

plug 
• The valve is not in properly adjustment. There is usually a tendency to 

loosen the bonnet on valves that are hard to turn, do not. 
• Formation of solid fillers in the lubrication grooves such as clay, Teflon or 

other solids
• Any combination of the above 



• Visual inspection
• Periodically operate the valve 

▫ Should be lubricated/greased in the Open Position
• Abide by specific “OEM published” injection pressures. Some examples of which are;

▫ Cast plug Valves | <= 4” – 4000 PSI
▫ Cast Plug Valves | >= 6” – 6000 PSI

• Field formula for problem valves, an ounce of lube sealant per inch of valve size *
• Field formula for annual maintenance, a quarter of that amount
• Inspect manual gear operators, buttonhead fittings & weather seals etc.
• Lubricate manual gear operator using a marine grade grease (i.e. one that is not water soluble)

General Plug Valve Maintenance

* > 12” plug valves can be substantially more than a x1 factor



Gate Valves



Slab Gate Valves

Spring loaded floating seats 

Packing plug

Cavity relief

Body drain

Seat 
Injection



Mechanical Gate Valves

Parallel double expanding gate

Packing plug

Cavity relief

Body drain

Seat 
Injection



Mechanical Gate Valves 



• Visual inspection
• Periodically operate the valve 

▫ Prior to operating the valve inject valve flush!
▫ Lubricate the valve seats once a year 
▫ Refresh stem packing as needed

• Abide by specific “OEM published” injection pressures. 
• Periodically drain the valve cavity of solid debris & liquids
• Inspect buttonhead fittings & weather seals etc.
• Grease handwheel/bevel gear operator bearings using a marine grade grease (i.e. one that is not water 

soluble)

General Gate Valve Maintenance



Overview Lubricants, Flushes & Sealants

Grease Guns Lubricants/Sealants Valve Fittings/Adaptors

Valve
Cleaner

Valve
Lubricant

Valve
Sealant



• Until we move pipeline debris or old hardened 
sealants that contain solids out of the way, we 
can not create a bead of sealant where we 
want it. 

• Do NOT grease until you Flush!!!

Flush - Sealant Progression

Valve Flush /     
Valve CleanerPenetrationPressurePipeline 

Debris
Pipeline 
Debris



Product Progression – TMBV & Plug Valve

Lubricant Flush Light 
Sealant

Medium 
Sealant

 2000 
Equa-Lube 80

 Regular 
maintenance

 Post Hydro
 Post Pigging

Heavy 
Sealant

 Flush
 Valve Cleaner 

Plus
 Regular 

maintenance
 Hard to operate
 Seat leaking

Sealant 
W/PTFE

Flush Light 
Sealant

Medium 
Sealant

Medium 
Sealant

Sealant 
W/PTFE

 80
 Seat leaking

 70/30
 Seat leaking  50/50

 Seat leaking

Lubricant/
Flush

 2000
 Flush
 Reduces 

operating  
torque

 Flush
 Valve Cleaner 

Plus
 Hard to operate 

and/or in-
operable

 80
 70/30
 Regular 

Maintenance
 Seat leaking

 911
 Seat leaking  8” > 50/50

 Seat leaking

Sealant

 Must have 
sealant to 
operate 
correctly

In Service 
“Valve OPEN”

 70/30
 Stem seal 

leak

Heavy 
Sealant

Sealant 
W/PTFE

OR

TMBV

Plug V.

Steam S.

 50/50
 Stem seal 

leak



Flush - Sealant Capacity Guides



Hydraulic Hand Grease Gun.
• 352 Strokes to pump J Stick (8 oz.)

{44 pumps / ounce}

Grease Guns – Hand, Pneumatic, Electric & Foot

Foot Grease Gun.
• 88 Strokes to pump an entire J Stick (8 oz.)

{11 pumps / ounce}

Pneumatic/Hydraulic Grease Gun.
Electric Grease Gun.
• Injects a J Stick (8 oz.) in as little as 1 minute

Foot Grease Gun.
• 88 Strokes to pump an entire J Stick (8 oz.)



Grease Gun.
• 40# pails
• Controls on handle
• Bulk volume & speed

Grease Guns - Pneumatic

Grease Gun.
• 10# cans
• Controls on handle
• Smaller and more portable

Grease Gun.
• 10# cans
• Controls on hand

Grease Gun.
• 40# pails
• Bulk volume & speed



In order to determine what is happening inside the valve, 
every gun or pump should be equipped with a working high-
pressure gauge. Watch the gauge climb as sealant is 
injected; if the valve seat sealant system is empty, the 
gauge will build pressure with each stroke and drop off very 
quickly. As the seat sealant system fills, the gauge will drop 
off more slowly. The slower the gauge drops off, the tighter 
the fit between the seal faces. This is usually a good 
indication that the valve will seal when required. Cold 
weather will effect the viscosity of the sealing compounds 
and can give confusing signals. Practice pumping in all 
climates and conditions so you better understand by 
watching the movement of the gauge when the lubricant / 
sealant is moving into the valve passages

Pressure Gauge Reading Techniques



Specific Adaptors



Where is New Zealand?
Bingo!



Closing Questions
Jason Dellow

Western Gas Technologies 
714-330-2528

Jason.Dellow@westerngastech.com
www.westerngastech.com




