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Information to demand in your system 
operations and maintenance manual 
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instruction you need to run and maintain the system with- 
out assistance from the supplier. 

After starting up a new bulk materials handling or 
processing system, it’s not uncommon to have a few 
operating problem. But did you how that inadem 
quate operating or maintenance information from 
the system supplier is often to blame? The author of 
this article, a system designer and supplier, learned 
the hard way that his company was providing inad- 
equate operations and maintenance manuals to cus- 
tomers. He mended his ways, and based on that 
experience he details here what information to de- 
mand in your system’s operations and maintenance 
manual. 

Outlined here, and shown in checklist form in Figure 1, is 
the information you should find in any manual you receive 

oday’s handling and processing systems are in- 
creasingly specialized and complex, with multiple T equipment items and complicated controls. And 

this means the systems are becoming harder to operate and 
maintain. 

But after spending hundreds of thousands of dollars on a 
new system, you may not receive all the operating and 
maintenance information you need to keep the system run- 
ning the way it should over the long term. Instead, you 
may be buried under a stack of virtually unusable equip- 
ment manuals. 

It’s time to demand a change. You’ve spent a small fortune 
on your system: The least you can expect in return is a 
complete, usable system operations and maintenance 
manual. Such a manual includes all the information and 
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with a new handling or processing system. Major sections 
in the manual include mechanical, electrical, and miscel- 
laneous information. 
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Mechanical information 
Information on the system equipment’s mechanical fea- 
tures should form a major section of the manual. This sec- 
tion should include several subsections: specifications, 
system layout drawings, original performance parameters, 
expected performance parameters, initial performance, 
preventive maintenance, troubleshooting, performance 
monitoring, major equipment manuals, major equipment 
drawings, spare parts list, and “as is” drawings. 

Specifications. This subsection should include the origi- 
nal set of specifications you used when buying the system. 
The specifications should cover each major piece of sys- 
tem equipment and its mechanical installation. At best, the 
original specification documents should be included here; 
at minimum, document photocopies should be included. 
The documents should include all purchase orders and 
other items related to the original system purchase. (Be- 
cause of the timing, you’ll need to add these items to the 
manual after you receive it from the supplier.) 
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2. 
You’ll need the documents to ensure the system you re- 

be particularly helpful to maintenance workers. For in- 
stance, when servicing a pneumatic conveying system ro- 
tary valve, a maintenance worker may discover that the 
rotor is carbon steel with flexible tips, rather than stainless 
steel with fixed tips as the plant had specified. By referring 
to the specifications in the manual, the worker can prove 
that the supplier failed to provide the proper part. 

System layoutdrawings. A set of reduced drawings show- 
ing the entire system layout should be included in the man- 
ual. (Keep a set of full-sized drawings in a separate 
location.) Like the specifications, these drawings will help 

The drawings also serve as a reference point for making 
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ceived is the system you ordered. The specifications will 
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you ensure the system you received is the one you ordered. 

future system changes. 
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You’ve spent a lot of money on this equipment, so make 

only way to ensure the system is properly laid out in your 
plant. Laser printers and other modern equipment also 
make the drawings relatively easy and cheap for your sup- 
plier to produce. 

2. sure you order the drawings. Detailed drawings are the 
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Original performance parameters. This subsection 
should include original performance parameters for both 
the total system and major equipment items. For instance, 
for a pneumatic conveying system, the information should 
cover the total system’s design performance, such as the 
design conveying rate and operating pressure. It should 
also cover design performance for the air mover, filter re- 
ceiver, airlock, feeder, and other major equipment items. 
By comparing current system performance with these pa- 
rameters, maintenance workers can determine if the sys- 
tem is operating as it should. 
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Expectedper$omnceparameters. Included here should 
be information on the expected performance of the total 
system and major equipment items. While the system’s 
performance is probably the best it will be at startup, you 
need information on what changes in total system perfor- 
mance to expect 6,12, or more months from now so you 
can determine whether the system is operating as ex- 
pected. This subsection should also cover what perfor- 
mance changes you can expect over time in major 
equipment items, such as a filter receiver’s filter. Other in- 
formation should cover expected changes in the system’s 
performance ranges resulting from factors such as system 
wear, filter condition, temperature effects, and weather 
changes. 

Initialperformance. This subsection should include de- 
tails about the system’s initial performance and describe 
the system’s actual operating parameters when you suc- 
cessfully started up the system. This information will 
help you troubleshoot the system by enabling you to 
compare the system’s later performance with its original 
performance. 

Preventive maintenance. In this subsection you should 
find a detailed description of recommended preventive 
maintenance tasks for each equipment item in the system. 
The information should not be merely a list of items to 
check. It should also be specific to each equipment item 
rather than general. For instance, information on when to 
change a pneumatic conveying system’s dust collector fil- 
ters should list the exact pressure drop in inches of water 
you should measure across the filters before they require 
changing. This information should be specific to the type 
of filter - bag or cartridge - in your collector. 

The preventive maintenance information should also be 
subdivided into short-term maintenance items (those per- 
formed at monthly intervals or more often) and long-term 
maintenance items (those performed at longer intervals). 

Troubleshooting. Troubleshooting information should 
form the largest and most detailed subsection in the man- 
ual. The information should include short descriptions of 
virtually all the operating problems that can affect the 
equipment, as well as each problem’s symptoms and pos- 

sible solutions. The descriptions should be specific and de- 
tailed, rather than one or two words such as “Check oil.” 

Performance monitoring. In this subsection, information 
should explain how to continuously monitor your sys- 
tem’s performance by using the monitoring device (or, 
ideally, devices) your supplier has provided. These de- 
vices can include amperage meters for checking fan per- 
formance, differential pressure gauges for measuring 
pressure drop across filters or a pneumatic conveying sys- 
tem, and opacity meters for measuring stack emissions. In- 
formation on how to interpret the devices’ readings and 
examples that show you how to use the information should 
also be included. 

Major equipment manuals. Your system’s major equip- 
ment items will typically have their own operations and 
maintenance manuals, supplied by the equipment ven- 
dors. The manuals should be included in this subsection. 

You’ve spent a lot of money on this equipment, so 
make sure you order the drawings. 

Major equipment drawings. Vendor drawings of the 
major equipment items, in the form of full-sized foldouts 
or reduced photocopies, should be included in this subsec- 
tion. The drawings will help maintenance workers deter- 
mine which parts the equipment includes and where 
they’re located in the equipment. For instance, a baghouse 
drawing can indicate how many solenoids, diaphragm 
valves, and filters the cleaning system includes; where 
they’re installed; and how they’re accessed for service. 
Labels on the drawing will also indicate how much air the 
cleaning system requires to clean the bag filters. 

Spareparts list. The information in this subsection is vital 
for maintaining your system. It should include a full list of 
spare parts for all the major equipment items and any other 
parts in the system you may need to replace in the future. 
Information for each part should include the part number, 
vendor address and phone number and, ideally, a contact 
person’s name. The spare parts you need to keep on-site at 
all times should be clearly identified. Don’t expect any 
prices included in this list to be valid, because they change 
regularly. 

“As is”drawings. Ideally, the manual will include reduced 
photocopies of “as is” drawings of the installed system. 
(Again, keep a set of full-sized drawings elsewhere.) The 
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drawings show the system exactly as it’s installed in your 
plant, so that any system modifications you made at instal- 
lation are noted here. For instance, the “as is” drawings for 
a mechanical conveying system can show two dust collec- 
tion hoods and a bucket elevator section added at installa- 
tion that aren’t included on the system layout drawings. 
Notes about these installation changes should explain to 
future workers what the changes are and why they were 
necessary. 
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Electrical information 
The electrical section of your system’s operations and 
maintenance manual should include many of the same 
subsections contained in the mechanical section but 
should focus on electrical details. The amount of informa- 
tion here will depend on your system’s complexity - for 
instance, whether it’s controlled by simply turning it on 
and off or by a PLC. 

The following additional subsections should be included 
if they apply to your system: 

Programming information. All information you need for 
programming a PLC and any related control equipment 
should be included in this subsection. This includes elec- 

trical drawings, logic, and any other information a pro- 
grammer requires to reprogram your control system from 
scratch. Such reprogramming is typically required when 
you need to change the process, such as by altering a batch 
recipe, and especially when the original programmer - 
whether on your staff or the system supplier’s - is no 
longer available. 

Some system suppliers may resist giving programming in- 
formation to you; if so, remind the supplier that you’ve 
paid for the system’s engineering as well as its equipment. 

Troubleshooting information should form the largest 
and most detailed subsection in the manual. 

Equipment descriptions. This section should include full 
descriptions of all equipment and components included in 
the control system, such as controllers, control panels, 
junction boxes, conduit, and wire. These descriptions will 
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help you ensure that the components meet your specifica- 
tions, such as for explosion protection. 

Wiring and control drawings. This critical subsection 
should include complete wiring and control drawings for 
all control, process, and handling equipment in your sys- 
tem. Your system controls can cost as much as the sys- 
tem’s processing and handling equipment, so make sure 
the controls are documented in detail. For instance, the 
drawings should show field wiring connections -that is, 
which wires run from the controls to which equipment 
items. Your maintenance workers will need this informa- 
tion to safely lock out and service the equipment as well as 
to make wiring and control changes in the future. 

Miscellaneous information 
Additional information in your manual should cover the 
system operation and alarm conditions. 

System operation. In this subsection, the system’s operat- 
ing sequence should be described step by step in as much 
detail as possible. The description should include all of the 
system’s normal operating parameters. Such information 
tells the operator how to run the system as it’s intended and 
prevent damage to equipment. For instance, a step-by-step 
description of a pneumatic conveying system’s operation 
will explain that the blower must be started before the ro- 
tary valve feeder. This prevents potential damage to the 
blower motor that can be caused by prematurely feeding 
material to the system. 
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the material doesn’t run out. But the bin level alarm for bin 
6, which contains a material with a high electrostatic 
charge, indicates that the material level is low and is creat- 
ing an explosion hazard in the bin. The alarm for bin 6 is 
thus much more urgent than for bin 1,  and the manual 
should explain the difference between these two alarms. 

Some final advice 
If you remember that you own your system, you’ll demand 
the information you need to properly run and maintain it. 
A competent system supplier will gladly provide this in- 
formation in the operations and maintenance manual. 
After all, the supplier wants to keep you as a customer and 
gain your future business. 

One last recommendation: If your system is complex, con- 
sider paying for startup service from the supplier’s repre- 
sentative. This should include not only the representative’s 
presence at startup, but a second visit from this person a 
few weeks later. Why? Questions and problems inevitably 
arise in the weeks after startup, and the supplier’s repre- 
sentative can provide the answers and expert assistance 
you need to iron out any problems and keep the system op- 
erating as it should. While this service can add to your sys- 
tem’s cost, it can also mean the difference between amajor 
system shutdown and consistent, reliable operation over 
the long term. PBE 

AZarm conditions. A list of system alarm and other upset 
conditions, along with a short description of each condi- 
tion, should be included in this subsection. This informa- 
tion allows the system operator to correctly respond to an 
alarm or other upset condition when it occurs. The manual 
should explain what conditions call for different actions by 
the operator. 

Jack E. Osborn is engineering manager ofAirdusco Inc., 
4739 Mendenhall Road South, Memphis, TN 38141; 
901 /362-6610 ,  f a x  901 /362-5279  ( e - m a i l :  
airjeo@aol.com). He holds a mechanical engineering de- 
greefrom the University of Tulsa in Tulsa, Okla., and edu- 
cation degrees from James Madison University in 
Harrisonburg, Va. 

Your system’s controls can cost as much as the system’s 
processing and handling equipment, so make sure the 
controls are documented in detail. 
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For instance, in a system fed by multiple supply bins, the 
bin level alarms for bins 1 through 5 indicate that the bins’ 
material level is low and the bins require refilling to ensure 


