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Introduction 
 
Valve maintenance plays a key role in valve 
predictability and valve performance. 
Sometimes we require a valve to perform at a 
certain speed or stay under certain torques when 
actuating however many times we merely 
require bubble tight sealing at any expense. This 
lecture will study both the importance of valve 
maintenance in addition to how we can achieve 
a sound valve maintenance program. 
 
The Challenge 
 
The concept of preventative maintenance is to 
mitigate outages or unplanned, inoperable 
equipment. However the challenge occurs when 
equipment is working properly and the 
perception becomes “Why are we wasting our 
time conducting maintenance when everything 
works fine?” 
 
When budgets are cut and or reactive work to 
failures take precedence of man power and or 
finances, we find ourselves continuing to react 
versus taking a stance of being proactive. 

 

 
 
 
 
 
Too many times valve maintenance becomes a 
reaction in an effort to stop a leak or as a 
reaction to a “difficult to turn” or “inoperable” 
valve. This condition was brought upon us from 
a lack of prevention and not as a “cost of relying 
upon valves.” 
 

 
 
 
Valves are not engineered to be difficult to turn 
and the concept of the valve was to isolate 
therefore some event has taken place that has 
stopped us from doing either or both. 



When do we typically service valves? 
 
We typically find ourselves servicing valves in 
one of the following scenarios; planned 
maintenance schedule, planned outage, during 
work which requires isolation or during a 
catastrophic failure which requires immediate 
isolation. 
 
Only two of the given four scenarios are 
proactive while two are reactive so let’s study 
them in separate groupings.  
 
Proactive Approach 
 
Planned Maintenance The Department of 
Transportation has suggested that critical valves 
be serviced once a year and no longer than 
every fifteen months. Therefore most companies 
schedule valve maintenance under this 
suggested guideline. However no consideration 
has been given to the function of those valves or 
the level of criticality of those valves and 
considered that some valve may need more or 
less attention. 
 
Point in case, a block valve to which serves no 
more purpose other than isolating a section of 
pipe, to which is rarely if never operated has a 
greater chance of being hard to operate due to 
its immobile state than a throttle valve 
downstream of an odorizer to which is 
constantly pelted with corrosive odorant. This 
valve is more likely to internally leak yet be 
easy to stroke. 
 
We will discuss procedure considerations later 
to account for different valve in different 
condition and how / why a “one size fits all” 
approach isn’t beneficial. 
  
Planned Outage The same for the above 
applies here however the terminology of an 

outage is more typical with power generation 
plants. Here we find that many valves are 
isolation valves of either critical measurement 
equipment or bypasses neither of which may be 
deemed critical. 
 
We will discuss procedure considerations later 
to account for different valve in different 
condition and how / why a “one size fits all” 
approach isn’t beneficial. 
 
 
Reactive Approach 
 
Work Requiring Isolation This is fairly 
common with construction groups who are hot 
tapping, measurement technicians who are 
pulling out regulators / measurement for 
calibration, pipeliners conducting pigging and 
compressor mechanics, all whom rely upon 
isolation to conduct their daily operation. 
 
However most of these technicians requiring 
isolation for typical work / procedures are 
working with valves that do not fall under 
“critical” use yet are critical to their job-
function. 
 
Catastrophic Failure This is maybe the worst 
scenario relating to using valve maintenance 
techniques in order to obtain isolation or to 
force a valve to operate.  
 
As a former U.S. Army paratrooper, I assure 
you I never jumped from a plane before 
checking the predictability and performance of 
my parachute. Due to this, you can imagine me 
being befuddled trying to understand the 
concept of a critical valve not being able to do 
its job once called upon when we could have 
checked he service conditions prior to an 
emergency. 
 



What valves do we typically service? 
 
If a company is following the DOT guideline 
and servicing critical valves, they will define 
critical usually by designating block valves that 
isolate high population areas or crossings of 
environmentally sensitive areas. Critical valves 
will also isolate plant or station services as well 
(ESD).  
 
However the truth is any valve in the system 
that was designed to isolate a section or piece of 
equipment is critical, either to the overall 
operation or to human safety. If it wasn’t critical 
why was it put there?  
 

 
 
Therefore if we continue to follow DOT 
guidelines and service “critical valves” once a 
year, this would mean all valves need to be 

maintained once a year. However remember 
we’ve previously concluded that some valves 
are utilized more often that others and some are 
in more severe services than other. 
 
What we now understand is that while all valves 
should be maintained once a year, some valves 
need more maintenance because their likelihood 
of failure may be greater.  
 
I would say this is similar to your car / truck: 
“How often do you change oil in your truck and 
check the tire pressures?” If you are in sales and 
put 30,000 miles a year on your truck, the 
frequency may dictate quarterly however this is 
in stark contrast to my wife who doesn’t 
consume nearly 12,000 miles a year on her 
SUV. 
 
So while it wouldn’t make since to conduct 
maintenance once a year on a truck racking up 
30,000 miles, it might make sense for an SUV 
barely seeing 8,000 miles. But why don’t we 
apply the same logic to valves? 
 
Is my truck at 30,000 miles a year less critical 
than my wives SUV? If we conclude both are 
equally critical the only question is service 
conditions…….which is exactly the point when 
forming a valve maintenance program within 
your company. 
 
Forming a valve maintenance program 
 
As described, the first step is to figure out how 
we will establish priorities of criticality. I will 
attempt to give an example of how I might do 
this at a natural gas compressor station. 
 
Unlike what I commonly find in our industry 
today, I will say all valves should be maintained 
though I won’t necessarily maintain them all the 
same way. And while, in a vacuum it would be 



nice to maintain and performance test all my 
valves quarterly, this is impractical. Therefore 
this is what I would propose: 
 
While all valves are critical, I will categorize 
them into three color codes – red, yellow and 
green.  
 

 
 
 
RED COLOR CODED VALVES 
 
These are valves that are ultra-critical to human 
safety and maybe ESD, may isolate dense 
population centers, etc. Regardless these valves 
cannot be compromised under any condition. 
 
YELLOW COLOR CODED VALVE 
 
These valves are “mission essential” valves 
meaning their performance and predictability 
are paramount to the operation of our business. 
These valves may include but are not limited to 
isolation of pig launchers/receivers, compressor 
suction/discharge, scrubber/filtration units, 
regulator/measurement facilities, dehydration 
units, etc. 
 
 
 

GREEN COLOR CODED VALVES 
 
These valves are block valves typically located 
at given points over so many feet / city blocks / 
miles. These valves are meant to be operated 
only in emergency conditions and are otherwise 
never used. 
 
WORK FLOW / MAN POWER 
 
Now that we’ve dissected our maintenance 
program into sections and color coded all our 
valves, we can better “game plan” what we 
want to do and how often. 
 
This is important because prior to implementing 
this plan, I just said “all valves are critical” and 
left the impression that now if a company had 
1,800 valves, they needed to maintain all of 
them once a week but that’s just not the case. 
 
Of these, scenario driven 1,800 valves, maybe 
100 are RED. If this is the case and we 
understand that RED valves are ultra-critical 
then what are we comfortable with making sure 
these valves will never fail? Once again, this is 
make-believe and I’m in charge so let’s assume 
I deem quarterly sufficient. 
 
The YELLOW valves, which are mission 
essential, are more common and my company 
says of the 1,800 valves we operate, only 500 
are yellow. I’ll deem bi-annually sufficient. 
 
This leaves 1,200 valves as merely block valves 
that no one operates and therefore we label as 
GREEN. We’ll conduct annual maintenance on 
these valves. 
 
To conduct this maintenance I may analyze 
where these color coded valves are located and 
form a plan that says : “M&R technicians will 
maintain their own GREEN valves within 



regulator stations prior to winter conditions 
when they maintain their YELLOW valves.” 
 
What I’ve done is make the best use of my man 
power once I had them on location. The most 
difficult part of valve maintenance is actually 
getting a technician on location. But consider all 
the areas this could cover : 
 
Compressor mechanics, to whom also have 
YELLOW color coded valves, will also have 
multiple by-pass valves which are deemed 
GREEN. 
 
Now your 1,200 GREEN vales you fretted to 
maintain are down to maybe 800 as you have 
spread the responsibility. 
 
Furthermore the people who rely on the 
isolation are directly responsible for the 
isolation and rewards them for proper 
maintenance. As a manager myself, I have 
strong feelings for empowering my workforce 
to reap the benefits they created for themselves. 
 
OTHER TASKS INVOLVED 
 
If you agree that the biggest cost factor during 
valve maintenance is the technician, then what 
else can we do while conducting valve 
maintenance to stretch our preventative 
maintenance dollar and include the standard 
within our valve maintenance procedure? 
 
Atmospheric Corrosion 
 
One possible addition to a typical valve 
maintenance checklist is to include an 
atmospheric corrosion inspection to the valve, 
associated piping, the line and all associated 
support structures. 
 
 

Physical Security 
 
Is the valve being maintained properly secured 
either by a locking device or within the proper 
containment facility? 
 
Actuator / Gearing  
 
Maybe one of the most over looked parts of 
valve maintenance is the concept of maintaining 
the actuator or gearing. 
 
Please understand that no amount of grease 
injected into the valve will overcome frozen 
bearings inside a worm gear. 
Many valve problems have nothing to do with a 
bad valve rather the valve performance is 
inhibited by our inability to have the operator / 
actuator / control function properly. 
 
 

 
 
 
Therefore I highly suggest that a well written 
valve maintenance procedure include steps to 
keep our “top works” operating properly. 
 
I won’t bog down this paper with specifics on 
how to conduct this operation but I highly 
recommend having a checklist created that 



addresses specific maintenance steps for each of 
your company’s different styles and types of 
actuation; worm gears, scotch yokes both 
pneumatic and hydraulic, rotary vanes, electric, 
etc. 
 
EQUIPMENT 
 
So now we’ve discussed segmenting valve 
maintenance in a fashion more appropriate to 
the service and criticality of each valve and then 
delegating responsibility across our workforce 
to both spread accountability but also to make 
this plan achievable.  
 
However now we must consider how much time 
this will really take. 
 
I have found the greatest downside to valve 
maintenance is how much effort and time it 
takes to grease and or flush a valve. I commonly 
find field technicians using hand-pump manual 
guns yet we’ve already discussed that an M&R 
technician may have 20 valves within a 
regulator station. 
 

 
 
Manual Guns While reliable and have been 
utilized for half a century, there are much more 
efficient methods for delivery. 
 
The typical hydraulic hand gun pictured above 
delivers 1 ounce of grease / Flush every 44 
strokes and therefore require approximately 350 
strokes to extrude and entire stick. 
 
Assuming 1 pump per second, a 4” plug valve 
would take 220 pumps and approximately 4 
minutes. But how long can this pace be 

sustained? Furthermore, will the technicians 
actually do this mundane work? 
 
 

 
The following picture shows a foot pump 
version utilizing the same barrel size. Because 
the leg muscle is larger / stronger and the 
technician can utilize their weight, this design 
does 5-times the amount of work over the same 
period of time with less fatigue. This results in 
less operating costs while increasing the 
likelihood the technicians will conduct the 
service. 
 

 
 



Automatic Guns Once again, time is money 
and our highest expense in conducting an 
efficient valve maintenance program is labor.  
Same could be said for house framing to which 
hasn’t utilized hammers in decades. 
 
Utilizing the same barrels as the old manual 
guns, there are automatic guns that are 
pneumatic, hydraulic and electric that pump an 
entire stick of grease in 60 seconds as opposed 
to 10 minutes manually. 
 
However if soft seated valves such as trunnion 
mounted ball valve or rising stem gate valves 
are more prevalent within a system, we are 
lubricating more than we are attempting to seal 
and therefore will more likely use cans or 
buckets versus sticks. And while these guns 
look different, once again, they are automatic 
versus manual. 
 
The point is, a lot of valves can be serviced in a 
fraction of the time and with exponentially less 
effort saving both labor costs but long term, 
saving capital expenditure costs. 
 
WRITING THE PROCEDURE 
 
 As a previous member of Process Improvement 
Committees (PIC) for natural gas pipelines, 
we’ve been challenged on where to start such a 
process. We started with forming the 
committee, collected the data on what assets we 
were writing about, consolidated the Installation 
Operations and Maintenance manuals for data 
and then combined best practices while 
adhering to the concerns of each of the members 
of our committee. 
 
The committee is formed from the facets of the 
operation we will be conducting. Valve 
maintenance typically has to take into 
consideration: Engineering, Operations, Safety, 

Training and usually integrates a manufacturer 
into the committee as a Subject Matter Expert 
(SME). 
 
From the engineering perspective, the 
committee will attempt to keep the procedures 
as close to industry best practices and within the 
manufacturer’s guidelines.  
 
Operations will take engineering’s plan and 
balance those recommendations against what is 
executable. Operations knows his manpower, 
knows the equipment and understands the work 
load therefore understands what’s possible. 
 
Safety managers have an important role at the 
table by implementing standards to increase 
safer operations during valve maintenance. One 
technique is for the safety manager to query all 
past injuries and near misses as it relates to 
valves and address the solution to mitigate 
future events. 
 
The training coordinator listens to understand 
WHY the procedure was configured in such a 
way and understands the emphasis on what was 
most important so as he / she disseminates that 
information to employees he / she can stress it. 
 
Lastly, the SME is involved to add clarity and 
context to the discussions. The SME can 
approach the subject from all angles and can 
help arbitrate dead locks. 
 
Operational Qualifications should only be 
administered once the procedures are finalized. 
Without a standard in which to train to, what 
would you be qualifying? 
 
Testing is highly recommended with a strong 
emphasis on the three facets in which the 
procedure was formed. This means of a 21 
question test relating to valve and actuator 



maintenance, 1/3 of the questions should relate 
to engineering questions (i.e. identify the valve / 
actuator, how it works and mechanical 
functions), 1/3 operation questions should relate 
to how we’re going to maintain the valves / 
actuation and 1/3 safety questions should 
revolve around how we can conduct these 
operations safely. 
 
Valve Troubleshooting is more of an advanced 
valve understanding. Some companies will 
write a separate set of procedures as it relates to 
troubleshooting a problematic valve and 
therefore this whole process starts over. 
 
In an example, we may call valve maintenance 
technicians, “Valve Qualified” while the 
advanced technicians may be called Valve 2 
Qualified”. 
 
The reason behind this is to leave the lessor 
technical aspect of valves / actuation to the 
more plentiful and least cost laborer while 
freeing up our highly skilled laborer force to 
handling the more technical problems. Once 
again, this is mitigating risk while maximizing 
operational dollars. 
 
The technique used to hold everyone 
accountable is to have Valve 2 Qualified 
persons to conduct Valve 1 Qualified training. 
What this does is allow the technicians who 
have to do the advanced valve and actuation 
work to hold their ex-students accountable 
while also allowing a gateway for lower level 
techs to learn in the field. 
 
 
 
 
 
 
 

CONCLUSION 
 
In conclusion, there is no doubt that valve 
maintenance is important, as this is our 
command and control method to ensure that 
isolation is possible in an emergency but also 
that our field technicians can conduct their daily 
tasks in a reasonable environment.  The key 
words here are “predictability and 
performance”… 
 
In many cases, companies don’t see the inverse 
relationship between cutting maintenance cost 
to the increase in construction (replacement) 
costs. In the end, cutting maintenance costs 
actually decrease a company’s profitability 
which was the opposite of the desired effect. 
 
It all starts at the procedural level with a 
dissection of what valves should be serviced at 
what intervals based upon their service and 
frequency of operation. From here we qualify 
individuals to follow the procedure and make 
the most of their time while with that valve, by 
including other covered DOT tasks. We 
continue by finding the most qualified people 
and training them to troubleshoot / fix our assets 
while training lower levels to maintain. 
 
This plan works and increase profitability, 
decreases operational costs, while decreasing 
day to day frustrations within the field with 
valves that don’t work as designed. 
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