










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Aids

Adequate procedures for nonstock purchases.

Authority for purchasing. Arrange for planners to have adequate authority or
easy access to approvals to buy most parts.

Blanket purchase orders. Vendors that have standing purchase orders can deliver
supplies rapidly.

Purchasing credit cards. These can speed purchasing.

Internet. Planners should have ready internet access. More and more items
can be found easily through this medium.

Dedicated person for parts expediting? This would be helpful for larger organizations.

Proper parts in stock. This makes nonstock purchasing focus on the fewer excep-
tion items.

Timely inventory restocking procedures. Fewer stock-outs limit extra purchas-
ing activities.

Vendor lists. Planners need a reference of available purchasing outlets.
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Figure M.20 Aids and barriers for purchasing activities.
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Input from planners, technicians, supervisors and engineering. Planners need
avenues to ask for specification criteria.

Barriers 

Unclear responsibilities. This can delay purchasing.

Unclear interfaces. Such as who makes the particular decisions about what
types of motors are standard.

Bureaucracy.

Authority levels too low.

Lack of specifications on what to buy.

Lead times. Lead times are the time it takes a vendor to deliver a product after
it receives a purchase order. The internal purchasing process itself can extend
the time in which the plant receives an item.

Lack of standards.

Getting approvals.

Processes for jobs-in-progress. Technicians and supervisors might not be able
to purchase or not have access to purchasing help without unduly interrupting
planners.

Work order system—have an effective
foundation

A work order system serves as the foundation of the planning system
as explained in App. A and is shown in Fig. M.21. Chapter 5 addresses
how planners use work orders and App. J presents an entire example
work order manual.

Aids

Management support. Management has to insist on its use. Sometimes a “no
work order means no work will be done” policy is necessary.

Prescribed process. The work order routing processes need to be defined for
normal and emergency work.

Forms. Principally a work order form or format itself.

Tagged equipment (App. K). Having tagged equipment greatly helps define
which equipment is involved. This is much preferred over requiring originators
to drill down in a CMMS hierarchy.

Deficiency tags (Chap. 5). This is a helpful device for marking equipment and
providing the operator with a field data collection paper device.

CMMS? (Chap. 9, App. L). This has great potential for helping all parts of the
work order process. It is most helpful as a work order origination point, but is less
helpful for technicians in the field where paper forms may be more appropriate.

Barriers 

Loss of ability to call maintenance without a work order. Adherence to a work order
system limits the ability to call in work as a special request.
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Back door jobs. Casual verbal work may reduce use of the formal work order
system.

Pet projects. Supervisors may ignore the work order system to do what they
think is important.

Tradition. It may be hard to convert the plant culture to using formal work orders.

Lack of reporting on status of work order jobs. Persons become frustrated when
they do use the work order system, but they see no progress on these jobs.

CMMS? The CMMS may be inadequate or set up inadequately to provide the
technicians, supervisors, or planners what they need.

CMMS—have a helpful computer system

A computerized maintenance management system (CMMS) is not a
mandatory prerequisite for effective planning. However, it can provide a
significant aid to planning, as shown in Fig. M.22. It can also be barrier
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Figure M.21 Aids and barriers for utilizing a work order system.
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that can cripple a planning effort. Chapter 2-Principle 3 mentions cau-
tions about computerization. The entirety of Chap. 9 is devoted to pos-
sible benefits and potential problems with a CMMS. Appendix L
thoroughly examines the use and implementation of a CMMS.

Aids

Project manager from maintenance side. Most of these projects have a chance. It
is more important to deliver what maintenance needs rather than just deliver
something.

IT (Information Technologies Department) interested. The IT group has a lot going
on and their participation in any CMMS system is vital.

IT skills and training. IT persons need overall computer expertise and specific
training on the CMMS.

IT resources. CMMS projects and maintenance requires significant IT labor and
hardware beyond the software itself.

Relationship with IT. The maintenance department is hard pressed to define all
of its requirements for the specific CMMS (such as “what field length should this
be?”) and requires a willingness of the IT group to participate in continuous
improvement at maintenance’s direction. T the same time, the IT group needs
to be able to explain limitations of the software.

Plant resources. Significant user time must be invested.
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Figure M.22 Aids and barriers for utilizing a CMMs.
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Capable user lead in maintenance. A maintenance person must be familiar enough
with the intricacies of the software and with planning practices to advise and
lead the IT effort.

Vision of benefits. Better ability to find and manage inventory. Better report-
ing ability. Better ability to find work orders. Better ability to link information
to equipment. Common database. Ability to generate and manipulate schedules.
Better ability to manage PM generation.

Budget. CMMS systems are very expensive.

Time. CMMS projects take a long time to implement.

Knowledge of available CMMS systems. What systems are available?  What fea-
tures do they have?

Knowledge of current CMMS systems. What systems does the company currently
use?  What are its features?

Relationships with other companies using CMMS. Sharing information with other
users accelerates the learning curve.

CMMS user groups. In addition to learning, these forums offer opportunities to
influence the CMMS development and future features.

Travel for user groups and other companies. Takes time and money, but well worth
it.

Consulting companies. May have specific expertise with specific CMMS system.

Barriers 

Project manager from IT side. Industry wisdom holds that the majority of the
resultant systems are not satisfactory to maintenance. IT soon loses patience
with maintenance “tinkering.”

Project manager from engineering. Could be undesirable if engineering is not
within the maintenance organization.

Project manager from outside maintenance. Too much emphasis with getting it
done.

Illusion of real improvement. The CMMS itself even when fully implemented
and functioning may not satisfy the maintenance requirement.

Distraction. Too much emphasis on getting the computer working instead of
planning and scheduling properly.

Expense. CMMS systems are very expensive.

Resources. Time taken away from other duties. Expecting user leads to severely
curtail or even abandon their other job responsibilities.

Time to implement. CMMS systems take a long time to implement.

Overuse of templates. CMMS systems may discourage development of cus-
tomized plans for individual pieces of equipment.

Inadequate IT support for initial and ongoing. IT may simply walk away after a
half-hearted installation effort.

Loss of capabilities available with simple paper system. CMMS may not adequately
allow attaching documents or other functions.
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Consulting companies. Consultants may not understand maintenance processes
as well as computers (or vice-versa).

Overly optimistic about what is possible. The CMMS may not be capable even
when fully functional.

Risks of leading edge technology. The technology may fail to become fully func-
tional. It may not be compatible with current hardware or software. It may be
unstable and not reliable.

Current technology becoming obsolete. Once a CMMS is in place, the underly-
ing technology may change to the point where the software or hardware
providers may no longer support their systems and their new versions may rad-
ically change in functioning and related benefit.

Difficulty in identifying needs. This factor affects the project not only in the
design phase (“What would you like it to do?”), but in the testing phase when
the budget is exhausted (“What is good enough?”).

Special Circumstances

Figure M.23 selects several of the special circumstances discussed ear-
lier in this appendix, App. M, on which to develop an aids and barriers
analysis.

Improve existing planning—turn around
an existing group

Figure M.24 shows that this is an area similar to the first aids and bar-
riers analysis done for first organizing a planning group. However, it is
much more difficult to turn around an existing group because so many
poor practices (bad habits) must be changed. It is very hard to back out
of these practices. Not only do the past practices not deliver results, but
in most cases, planning has a bad name and may not be given a second
chance. Management must change a negative perception of planning in
addition to the practices.

All of the subject matter and principles of planning and scheduling
in this handbook address critical issues for proper behavior.

Aids

Someone in charge of the transition.

Two white knights. Someone in management with the authority and someone
in a position to direct the changes.
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Figure M.23 Special situations to analyze.
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www.mpedia.ir

دانشنامه نت 



Management understanding, support, and communication. Management needs to
explain the new planning strategy and principles to entire workforce.

Planning and scheduling principles (Chap. 1, Chap. 2, Chap. 3, Chap. 4).
Understanding is mandatory.

Right planners (Chap. 11, App. M). Mandatory.

Planner training. Very helpful.

Keep planners together. Helps ensure consistency.

Focus on scheduling (Chap. 3, Chap. 6). This is the area that directly improves
productivity.

Focus on Schedule Success (Chap. 3). This measure drives good behavior in
scheduling and planning.
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Figure M.24 Aids and barriers for redirecting an existing planning group.
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Allow some help for jobs-in-progress. Allowing some planner interruption by
technicians softens the turn-around.

Wrench time study? (Chap. 2-Principle 6). The results of a study may convince
management, supervisors, and technicians to support a planning effort.

Barriers 

Change, Inertia. It is hard to change existing practices.

Losing face. Planners and others may have considerable emotional investment
in protesting a planning system that was set up incorrectly.

Past baggage. Previous planning system was sold as perfect jobs with all parts
rather than feedback loop. Unclear vision (Chap. 1).

Right persons don’t want to become planners (App. M).

Expecting perfect plans. Technicians were sold on the original planning pro-
gram in that they would never have to hunt for parts or information.

Complex processes for purchasing, inventory, and tools. Only planners can ade-
quately use processes for purchasing, inventory, tools, etc. They are too difficult
for technicians or supervisors to use for jobs-in-progress.

Budget.

Wrench time study? This can be very unwelcome and intrusive.

CMMS – lack of IT support. IT is unwilling to invest the time to make any nec-
essary changes.

CMMS – Trying to do it all with the CMMS. If the CMMS will not support a needed
aspect of planning and scheduling, do that aspect manually or with other sys-
tems such as spreadsheets or email.

New plants or units—establish effective
planning

Figure M.25 shows that new construction provides a good opportunity
to begin operation with effective planning.

Aids

Establish planning group early. Having the planners in place before maintenance
work is begun allows them to concentrate on collecting manuals and other basic
file information and on equipment tagging.

Develop contractor relationships to enable collection of proper items.

Processes to receive information. These need to be established.

Contract details need to address planning needs. Coordination with the contracts
group is necessary.

Tag equipment early. This takes resources.

Transfer knowledge from startup group. It would be helpful to include the startup
group in initializing databases and files because of their knowledge.

Set up files (Chap. 8). Have these ready to receive information and as a guide
on what to collect.
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Set up some PM's. This would also be a good time for formal RCM analysis (not
normally a planning function).

Resources to initialize CMMS.

Barriers 

Contract details not adequate.

Contract details adequate, but not enforced.

Contractors resist involvement.

Timely receipt of O&M manuals. Many times these manuals are not received
until well after startup and initial operation and troubleshooting.

Start up group not given time or resources to participate. Management may be
planning to disband this group without realizing their ability to help planning.

Generic as-builts. The as-builts may not include adjustments made during startup.

CMMS not in place.
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Figure M.25 Aids and barriers for planning in new plants.
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Self-directed teams—use planning and
scheduling

A discussed earlier in this appendix, self-directed teams offer some
unusual challenges to effective planning, but are worth considering
because of the advent of TPM and other arrangements leading to more
maintenance by operations personnel. Figure M.26 shows that the
objective is not so much to use planning and scheduling as it is to achieve
a higher productivity and maintenance effectiveness through the use of
planning and scheduling.

Aids

Focus on schedule (Chap. 3). Teams should still develop goals of work to accom-
plish.

Track Schedule Success (Chap. 3). This measure drives good behavior in sched-
uling and planning.
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Figure M.26 Aids and barriers for planning with self-directed teams.
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Offer planning as a file service (Chap. 2).

Use a planning group mostly for central maintenance forces that handle tasks that
are beyond scope of teams.

Barriers 

Equipment specific teams tend to wait for reactive work.

Summary

In summary, establishing a planning program along the lines of the
purpose and principles of this book is not difficult to conceptualize.
Management must spend time sharing the vision of planning and select-
ing the right persons for the planning positions. Attention must be given
to the execution of the initial planning effort with careful communica-
tion and working together. Above all, management must want planning
to work and give it support.

An existing planning program with minor misunderstandings might
be helped by reviewing the issues addressed by the planning and sched-
uling principles. Organizations with more fundamental planning prob-
lems may be more difficult to reprogram. Certainly, active management
involvement is key.

Planning may also help plants with other than traditional mainte-
nance organizations within existing or new plants. Persons must consider
their unique situations to adapt the planning principles as appropriate.

Formally analyzing a planning program helps one to recognize aids
and barriers to allow taking appropriate action to insure success.

Finally, above all, someone must sponsor planning and remember
why it is successful. Management must remember why the mainte-
nance planning program works to guarantee its future success.
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Appendix

N
Example Formal Job

Description for Planners

This appendix contains an example of a formal job description for main-
tenance planners. A company that develops a job description might find
this example a useful starting point.

Maintenance Planner

The maintenance planner supports the function of the plant mainte-
nance group by developing job plans and advance work schedules. Work
requires good technical, analytical, and communication skills.

The planner reports to the Plant Maintenance Superintendent or
higher level manager.

Duties

Assign codes to work orders.

Make field inspections and determine appropriate job work scopes.

Develop work plans for maintenance jobs with necessary information
to allow efficient scheduling, assignment, and execution of mainte-
nance work.

Create, use, and maintain plant history and other technical files to
include information in current job plans to anticipate and avoid job
delays.

Perform purchasing duties as required.

Stage materials and special tools as required.

Evaluate job feedback to improve future work.
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746 Appendix N

Keep familiar with current safety rules and regulations.

Utilize CMMS computer software and other computer applications to
support the maintenance function.

Provide technical assistance as required for maintenance personnel.

Prepare reports as required.

Perform related duties as required.

Minimum qualifications

Journeyman level or higher experience in designated craft.

Knowledge of methods, materials, tools, and equipment in the main-
tenance of a modern power station.

Knowledge of large industrial equipment such as fans, pumps, and boil-
ers and their associated components such as bearings and actuators.

Knowledge of safety hazards and appropriate precautions applicable
to work assignments.

Ability to apply technical knowledge to determine equipment problems
and appropriate solutions in swiftly developing job plans.

Ability to perform basic mathematical computations involved in esti-
mating and purchasing.

Ability to communicate clearly and concisely in written and verbal form.

Ability to maintain effective working relationships with other per-
sonnel including operators, vendors, contractors, subordinates, peers,
and superiors.

Ability to utilize common office equipment such as copier, fax machine,
telephone, and personal computer.

Ability to read, interpret, and apply information from files, drawings,
catalogs, reports, and manuals.

Ability to maneuver continuously throughout plant to observe equip-
ment. Ability to walk, sit, stoop, squat, climb ladders and stairs, and
lift and carry objects up to 50 pounds in weight. Ability to perform
simple grasping and fine finger manipulation of small objects. Ability
to crawl on hands and knees to access and observe equipment.

Ability to work comfortably in confined spaces or exposed heights up
to 250 feet with adequate protection.

Ability to wear respiratory protection devices for dust and solvents.

Must possess a valid state driver’s license.
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Appendix

O
Example Training Tests

This appendix illustrates the type of knowledge a planner should be
gaining when becoming familiar and adept with planning techniques.
The review of answers to these tests helps clarify the planning princi-
ples. Planners should also review and practice the scheduling examples
of Chap. 7, Advance Scheduling, for work hour forecasts, backlog work
order sorting, and weekly allocation of work orders.

Maintenance Planning Test Number 1

Name: Date:
(Closed Book, except for App. J: Work Order System Manual.)

1. 35% productivity means that for a 10-hour shift, how many hours
are “nonproductive” on the average?
a. 21/2 hours
b. 51/2 hours
c. 61/2 hours
d. 10 hours

2. Productive time includes which of the following?
a. Walking to the job site.
b. Carrying a gasket to the job site.
c. Getting instructions from crew supervisor.
d. Unbolting the casing on a pump.

3. The majority of a typical maintenance budget is:
a. Wages and benefits
b. Parts and supplies
c. Special tools

4. Proactive maintenance is:
a. Fixing equipment as soon as possible.
b. Doing work to prevent equipment from developing serious problems.
c. Being committed to quality work.
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748 Appendix O

5. Maintenance planning improves ______ of the maintenance force
work.
a. Only efficiency
b. Only quality
c. Both productivity and effectiveness

6. Maintenance planning should be able to raise crew productivity
from 35 up to 55%. This improvement is a ______ increase in pro-
ductivity.
a. 20%
b. 35%
c. 57%
d. 100%

7. The purpose of planning is:

8. Which of the following is not a principle of planning?
a. File system based on tag numbers.
b. Quickly finding part numbers for jobs-in-progress.
c. Planners use personal experience.
d. Technicians are skilled in how to perform maintenance.

9. A planner should be able to plan for how many persons? ______
10. The outage code for a short duration outage is . (It helps file

SNOW work.)
11. The work type code for trouble and breakdown is .
12. The department and crew code for operations crew A is .
13. The work type code for work to upgrade a piece of equipment is .
14. The group and system code for the condensate polisher is .
15. The group and system code for the demineralizer is .
16. The equipment type code for a control valve is .
17. The equipment type code for a pump is .
18. What should a planner do about making a minifile if there are not

any tag numbers on the work order or the equipment?

19. Why is it important to file at the component level instead of the
system level?

20. What is the primary supervisory effort over the planning depart-
ment?
a. Continual coordination meetings
b. Direct supervision
c. Procedures
d. Selection and training of planners
e. Indicators
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Maintenance Planning Test Number 2

Name: Date:
(Closed Book)

1. Name one distinguishing characteristic of a reactive-type work
order.

2. Name one distinguishing characteristic of a proactive-type work
order.

3. Name one distinguishing characteristic of a minimum maintenance
work order.

4. Which of the following is not always part of the planned package?
a. Who (which craft)
b. What (what needs to be done)
c. Where (where is equipment)
d. How (how job needs to be done)

5. Which jobs would be planned first (both R-2 priority)?
a. Reactive
b. Proactive

6. What is the first thing a planner would do after selecting a reactive,
extensive work order to plan?
a. Go to the minifile.
b. Make a field inspection.
c. Plan the job.
d. Check material availability.

7. What craftperson entry would the planner make for a job requiring
an extra set of hands?
a. Apprentice
b. Trainee
c. Helper
d. Anyone
e. Technician

8. What craftperson entry would the planner make for a job requiring
pressure vessel welding?
a. Technician
b. Welder
c. Helper

9. What craftperson entry would the planner make for a mechanical
job merely requiring a responsible person?
a. Mechanic
b. Certified mechanic
c. Technician
d. Helper

10. The primary source of time estimates for jobs is:
a. Planner judgment and experience
b. Past work orders

Example Training Tests 749
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c. CMMS
d. Time standards
e. Supervisor estimate

11. What parts should the planner list on the work order form itself for
a proactive work order?
a. Only parts anticipated to be used
b. All parts in the warehouse for that equipment
c. All parts used on past jobs for that equipment
d. All parts mentioned in the minifile

12. Must a planner find part information (such as the inventory
number) even for an anticipated part if it is not already in the
minifile for a reactive, extensive work order?
a. Yes
b. No

13. For a proactive, minimum maintenance work order, should a plan-
ner find the inventory number for an anticipated part if the infor-
mation is not already in the minifile?
a. Yes
b. No

14. Using $25 for each work hour, what is the estimated labor cost for
a job requiring two persons for 10 hours each?

15. What is the total job cost estimate for a job requiring two persons
for 4 hours each, two gaskets, and insulation work? (Use $25 per
work hour, $100 per gasket, and $900 for insulation cost.)

16. How does a planner get job assistance from engineering?
a. Call one of the plant engineers.
b. Send request to morning meeting.
c. Through the Job Planning Coordinator.
d. Through the Planning Supervisor.

17. How does a planner develop an estimate for insulation work?
a. Through the planning supervisor.
b. By rule of thumb.
c. From planner experience.
d. Through the purchaser.

18. Which is most correct for a job requiring special safety equipment?
a. Include any special safety requirements with the job plan.
b. Presume the technician is skilled and knows what to do for safety.

19. During the course of a job, what information would a planner not
necessarily put in a new minifile?
a. All past work orders kept in other files before planning was

started.
b. Worthwhile information that comes up during the job.
c. The original of the work order form, if historically significant.
d. All that concerns delays for that job.
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20. Who fills out the actual cost sections of the work order form?
a. Lead technician
b. Crew supervisor
c. Planner

Maintenance Planning Test Number 3

Name: Date:
(Open Book)

1. Where would a planner look for pump impeller material informa-
tion first?
a. Technical files
b. Minifile
c. Vendor files

2. Use the sample Standard Plans in Chap. 8. For the “B” Fuel Oil
Service Pump, what is the manufacturer’s part number for the
Casing Rings? _______________________________________________

3. Use the sample Standard Plans in Chap. 8. What size chainfall is
required for the Fuel Oil Pressure Temperature Control Valve
Replacement? ________________________________________________

4. What is the complete component tag number for the “A” Fuel Oil
Service Pump on Fig. 8.9?
a. 02-FC-028
b. N02-FC-034
c. 028
d. 034

5. Which of the following files are in a proper shelf order?
a. N02-FC-028, N02-FC-030, N02-FC-003
b. N02-FC-002, N02-JX-021, S05-FC-002

6. What is the complete component tag number for the equipment des-
ignated by bubble 016 on Fig. 8.9? _____________________________

7. Which pump is associated with relief valve N02-FC-029 on Fig. 8.9?
a. “A” Pump
b. “B” Pump
c. “C” Pump

8. The use of Critical or Rotating Spares reduces service equipment
downtime.
a. True
b. False

9. The planner uses which of the following to code whether the work
is a failure or breakdown.
a. Outage code
b. Work type code
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c. Plan type code
d. Crew code

10. When coding a work order, where does a planner determine which
blanks are required to be filled out by the originator?
a. Work Order System Manual
b. Minifile
c. Planning supervisor

11. Who creates the daily schedule?
a. Crew supervisor
b. Planning supervisor
c. Planner
d. Maintenance scheduler

12. What is the most important indicator of planning and scheduling
performance?
a. Planner productivity
b. Planned coverage
c. Type of work
d. Minifiles made
e. Wrench time
f. Schedule compliance

13. A weekly schedule contained 1000 planned work hours for a crew to
complete. The crew completed 750 of the planned work hours that
were scheduled. The crew also started (but did not finish) jobs with
50 more of the scheduled work hours that will carry over into the next
week. In addition, the crew completed 150 hours of high priority work
orders not on the weekly schedule. The schedule compliance is %
for this crew.

14. Complying with the weekly schedule is always within the control of
the crew supervisor.
a. True
b. False

(Note: Questions 15 through 20 use the general coding structure of
Appendices J and K and use ∗ as a wild cord. However, exact answers
may depend on the specific CMMS the company uses.)
15. To find all the work orders in the computer for the Unit 2 conden-

sate polishers, put in the “Eq number:” field.
a. N02-C
b. N2-CP
c. N02-CP∗
d. ∗CP∗

16. When just approved by the morning meeting, is in the work
order “status” field.
a. APPR
b. WSCH
c. INPRG

752 Appendix O

www.mpedia.ir

دانشنامه نت 



d. CLOSE
e. HOLD-MATL

17. To determine exactly what computer fields for which to enter data
when finding a work order, consult the .
a. Planning supervisor
b. Work Order System Manual computer section

18. Persons can use the computer system to find all the work orders they
have written.
a. True
b. False

19. Fill in the following fields to find all work orders that are planned
and ready to be started on the Unit 2 B boiler feed pump (Equipment
tag is N02-QB-002):
Eq number: 
Status: 

20. Fill in the following fields to find all Unit 2, waiting-to-be-scheduled
work orders that can be done on a short notice outage in less than
24 hours:
Eq number: 
Status: 
Outage code: 
Estimated duration: 
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Appendix

P
Questions for Managers

to Ask to Improve
Maintenance Planning

Someone once asked, “What is the plant manager responsible for?” The
answer is “Everything.”

To conclude the Maintenance Planning and Scheduling Handbook,
this appendix illustrates the type of knowledge and information a
maintenance manager uses when evaluating or implementing a
planned maintenance process and culture. These are some of the key
questions that managers must ask themselves and others and the
concerns behind the questions.

1. Do we consider planning as essential?
2. Do we have a feel for what our wrench time probably is? (Do we

know why maintenance planning helps instead just doing it because
we have always done it or just wanting to do it because others do it? Do we
think our wrench time without effective planning and scheduling is
probably at or below 35%? Do we want at least 50% wrench time? Do
the craftpersons have an idea of the concept of wrench time? Do we
have a desire to keep technicians on job sites? Do we want planning
because we want to free up the work force to do more work? Do we think
that we need to schedule more work? Do we want planning and sched-
uling to help take us there? Do we want weekly schedules? Do we real-
ize how much planning and scheduling will help?)

3. Is the planning system accountable to someone? (Do we accept
indicators helping to drive us, such as planned coverage, wrench time,
schedule compliance, days of planned backlog, and percentage of reac-
tive work? Is 80% of our labor hours spent on planned jobs? Is schedule
compliance being measured?)
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756 Appendix P

4. How do we select a planner? (Do we spend enough effort to obtain
the best person for a planner? Is the planner a highly respected and
sought after position? Do we understand why a single planner is worth
17 persons? Do we think a person planning is as important as a person
supervising? Does upper management understand why we need a plan-
ner position? Have the planners or the key persons directing planning
been sufficiently empowered to make it happen?)

5. Where are the planners? (Do we avoid using planners as fill-in
help for short-handed crews? Does the crew supervisor understand that
for each person given over to planning, the crew receives 17 technicians
in return? Are maintenance planners spending most of their time plan-
ning future work? Do planners avoid spending much time helping tech-
nicians with jobs that have already started? How do we know?)

6. How are the files arranged and used? (Are files established at the
component level or are we trying to file by systems or some other means?
Are we creating many minifiles? Do we insist on job feedback? Can
planners easily show examples of some technician feedback that was put
into the files? Would a technician in the middle of the night be able to
find equipment information? Do we assure technicians that planning is
not intending to use their feedback to develop plans so that contractors
can replace the technicians?)

7. Do the pieces of equipment in the field have labels in place showing
their equipment numbers? (Do the files use the same number? Does the
equipment numbering system make sense? Is the equipment tagging
group supporting the planners needs? Are equipment tags being placed in
order of higher maintenance systems first? Do equipment tags look neat?
Is the tagging group responsive to the planning group’s suggestions?)

8. Are the planners planning all the work? (Are we trying to avoid
overly detailed job procedures on initial plans? Do we realize that a
scope from an accomplished technician that gives craft skill and hour
estimates is an advantage over the original work request? Do we know
we do not need O&M manuals on every job? Do the planners ultimately
trust their instincts for determining time estimates? Do planners avoid
estimating most jobs by the shift arrangement such as estimating 4 or
8 hours just because the work shift is 8 hours? Do we know that plan-
ning should not slow down the start of work on reactive jobs?)

9. Do we schedule for an entire week for each crew? (Are we willing
to have the crews follow an advance allocation of work for a week? Does
the 1-week schedule account for every available crew hour? Do we insist
on proper use of the priority system? Do we support weekly and daily
scheduling by not holding special meetings or events with less than a
week’s notice? Do supervisors assign work orders using the hours esti-
mated by the planners? Is the percentage of labor hours spent on reac-
tive work becoming less? Are we completing more proactive work orders
than previously?)
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10. Are we doing any staging of parts or tools? (Should we consider
staging parts? Are there no parts currently staged for jobs that have
already been completed? Does the right person stage the parts?)

11. How do we utilize the computer system? (Do we know that a com-
puter system is not necessarily planning? Do we understand the proper
role of a CMMS and how much it should help? Do we know a computer
will not compensate for a poor maintenance process? Does the computer
system do a daily backup of its records?)

12. Are we avoiding trying to obtain more out of planning than is there
by itself? (Do we have a good work order system? Are technicians doing
all work through work orders? Are we avoiding blanket work orders? Do
we have clear guidelines on how to write work orders? Is there a stan-
dard work order form at each location? Does the work order form col-
lect cost? Do the supervisors spend more time in the field coaching than
in the office doing desk work? Are shops and tools useful for completing
work? Is the storeroom service satisfactory for both having parts and
allowing quick retrieval? Are unused items easily returned to the store-
room? Is the percentage of our work on PM measured? Is a majority of
all work orders initiated during PMs? Are PMs oriented toward inspec-
tions? Do technicians write up work orders to correct other deficiencies
when performing preventive maintenance? Are preventive maintenance
jobs planned and scheduled? Is the feedback from preventive mainte-
nance jobs reviewed? Does the computer cancel PMs if the crew does not
complete them before the next ones are issued? Does PdM use the same
equipment numbers as the planners? Is any PdM information going
into the planning files? Is the percentage of our work on project work
to improve equipment measured? Do we look for root causes after any
failures? Has the maintenance group set up any equipment standards
for the corporate project group to follow?)

13. Is planning “working”?
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Appendix

Q
Contracting Out Work

This appendix provides a comprehensive analysis of contracting out
work issues. This analysis is necessary because of the major trend of out-
sourcing, the fear technicians have that planning facilitates contractors,
and the controversial nature of contracting disputes.

Bruce Hutchins of Lean SCM LLC (2005) says “For most companies,
today’s business model is simple: Core processes are retained, and non-
core processes are outsourced.” Whether or not maintenance is a core
process, the fact that many companies do not consider it one is evident
from the number of maintenance services they outsource. Just as com-
panies compete to stay in business, maintenance organizations com-
pete as well. They compete for the right to maintain company assets.
They compete on the basis of being the best choice for company main-
tenance services. Contractors who would take over some or even all of
the services offer considerable competition. Huge contractors continu-
ally approach senior management in large companies offering to per-
form their entire maintenance functions “better and at a lower cost.”
Furthermore, if the maintenance organization is competing, its individ-
ual employees are competing as well. Therefore, the issues involved in
contracting out work are vital to maintenance personnel. Consequently,
because maintenance planning plays an integral part in the strategy to
make maintenance more effective and efficient (“better and at a lower
cost”), this appendix serves an important role to address the interrela-
tionships among maintenance, planning, and contracting out work. The
message is clear; a company can make its own maintenance force better
or have someone else do its maintenance.

In addition, as expressed by App. B Rule 1, technicians have a healthy
fear of planning facilitating contractors. They resist management setting
up a planning department and hesitate to provide good feedback on jobs
they think planners would use to help future contractors. However,
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proper planning by its design does not facilitate extensive contracting.
Planning strives to give technicians a head start, not give contractors a
complete job plan. There are too many jobs for the planner to give suffi-
cient details on every plan for contractors less familiar with plant equip-
ment and processes. Planning hopes to be a technician library service and
must have the feedback. Because of the genuine fear and need for tech-
nician support, it is appropriate to examine contracting thoroughly. 

Finally, contracting out work is not a simple matter of the company
deciding to hire another company to perform certain work that their own
employees might have been able to accomplish. Arbitrator M. Fox, Jr.,
(1985) claims that “Subcontracting is one of the most fundamental and
controversial issues in labor relations.” Management and labor have
interests that conflict and generate controversy. On one hand, a company
wants to run its business as efficiently and economically as possible. On
the other hand, employees desire job security. These interests some-
times conflict when management wants to contract out work. Labor
groups routinely bring disputes over contracting out work to arbitration.
Many companies cannot simply do as they please when it comes to con-
tracting just as employees cannot simply perform work any way they
want. Labor contracts direct company actions when it comes to con-
tracting out work. Because of contractual requirements, it is helpful to
examine arbitration cases to determine what work a company may or
may not properly contract out to others.

This appendix addresses several aspects of contracting out work. Why
would a company contract out work? What are some problems with con-
tracting out work? What are some alternatives on how a company might
contract out work? And finally, what are guidelines for contracting out
work from the viewpoint of modern arbitration decisions?

Why Contract Out Work?

To answer the question “Why contract out maintenance?” one must first
ask, “Why does a company do maintenance?” A company does mainte-
nance to achieve a company objective. In very broad terms, that company
objective is to make money. The company makes money with assets.
Those assets must operate. Maintenance keeps assets operating. Thus,
as Fig. Q.1 illustrates, a company does maintenance to keep assets oper-
ating so that it can make money with them, its objective. Furthermore,
the general business wisdom that it is better to be effective than to be
efficient, or that effectiveness comes before efficiency, applies in mainte-
nance. Companies make much more money by keeping equipment oper-
ating at a high availability and efficiency than they make from skimping
on maintenance expenditures. Ron Moore of The RM Group, Inc. (March
1998) who identifies many of the listed items below, notes that DuPont
claims “Maintenance’s contribution to uptime is worth 10 times the
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potential for cost reduction.” In other words, a company must foremost
be concerned with effective maintenance and only secondarily concerned
with efficient maintenance. Another way to put this would be to say, if
a company is not keeping its assets operating, then it does not matter
how much it saves on maintenance costs. Therefore, the reason a com-
pany would subcontract maintenance would be to procure a more effec-
tive maintenance effort and better asset performance.

A company may wish to contract out maintenance a number of reasons.
The foremost reason is to achieve a company objective, primarily the best
performance of assets. The following list shows this and other reasons.

Why Contract out Maintenance?

■ Achieve Better Asset Performance
■ Outsource Noncore Process
■ Lower Cost
■ Obtain Better Overall Expertise
■ Reduce Risk and Variability of Maintenance Cost
■ Obtain Unusual Skills for Unusual Work
■ Obtain Distinct Expertise or Services
■ Obtain Unusual Tools or Equipment
■ Allow Easier Adding or Reducing of Staffing
■ Lower Bureaucracy for Staffing
■ Reduce Personnel Problems
■ Outsource Lower Skilled Tasks
■ Supplement Staffing for Special Events
■ Obtain Help for Emergencies
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Achieve a company objective:

Make a profit

With assets

Assets must run

Need maintenance

Figure Q.1 Where maintenance itself fits into the
big picture.
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The first reason above, to achieve better asset performance, may or may
not be possible through contracting out maintenance work. However, the
reasoning is proper. A company must carefully consider if contracting out
all of maintenance or a portion of it would lead to better asset performance.

Management may feel that maintenance is simply not a core process
and wish to outsource it. Many companies have successfully outsourced
integral processes such as accounting, payroll, and even human resources.

Unfortunately, many companies look primarily at the third reason,
cost savings, thinking that maintenance is not only a noncore process,
but that it is a commodity as well. They think that anyone can provide
the same effectiveness in maintenance. They think that their current
maintenance effectiveness will continue if simply contracted to another
agency. These companies do not even invest in their own maintenance
organizations in terms of training, management attention, tooling, and
processes and are surprised that asset performance is not in the top
quartile. In reality, industry wisdom suggests that if a company focuses
on lowering costs, reliability goes down. Yet, if a company focuses on
increasing reliability, costs go down as stated in Fig. Q.2.

The company may realize that maintenance is not a commodity and
the next reason, obtain better overall expertise, may be valid. Perhaps
a company simply does not consider maintenance an area sufficient to
justify management attention and professional staffing. Hiring a com-
pany that has devoted itself to modern maintenance practices and
expertise to perform maintenance may raise the overall effectiveness of
maintenance. In addition, hiring the original equipment manufacturer
(OEM), may provide better expertise overall for maintaining a large
system obtained from that OEM.

Brian Schimmoller, Associate Editor of Power Engineering (1998), points
out the dramatic variability in maintenance yearly cost. Several major
breakdowns may significantly increase the cost of 1 year’s maintenance
above another. A plant might lower its risk by outsourcing maintenance
to a large maintenance contractor for a yearly fixed fee in which the con-
tractor absorbs the risk by having contracts at many different plants.

Companies most commonly contract out maintenance work to obtain
unusual skills for unusual work. This circumstance usually involves
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Figure Q.2 The reliability-cost relationship.

Industry wisdom
♦ If focus on cost, then
    reliability goes down.

♦ If focus on reliability, then
    cost goes down.
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only contracting out a portion of the plant’s maintenance work, not all
of it. A plant finds many situations in which an unusual maintenance
challenge presents itself. The plant might normally only need welding
services once or twice each year. Rather than keep a welder on staff, the
company hires the services of another company to make a few welds each
year. The concept of “pay as you go” definitely saves money over paying
for largely unnecessary skills on staff continually. Chapter 5 includes a
section on Contracting out Work describing how the maintenance and
planning departments would interface with such needs for special skills.

Similarly, the plant may need other distinct expertise or services where
it may not make sense for it to hire full time positions. This distinct expert-
ise or other service may be professional or semiprofessional in nature such
as predictive maintenance or cathodic protection servicing. A company
may not have enough predictive maintenance work to justify full-time
positions and might also wish to avail itself of professional companies
that do the predictive maintenance work full-time working with many
companies. Such cost sharing among companies might lower overall cost
and increase the expertise of what might be possible to have in-house.

Along these same lines, a company might best contract for special tools
or equipment used in maintenance only when needed. These might
involve large cranes including their operators. While the occasional
rental cost of a large crane would be expensive, it might be lower than
the yearly cost of owning a crane.

Next, using a contractor might allow easier ramping up or down of
staffing. The company may find it easier to ramp up for maintenance
intensive times with contractors than to keep persons on staff. While
hiring may not be a problem, companies may find it difficult to termi-
nate satisfactory employees. On the other hand, a contractor with sev-
eral contracts at several plants can keep good employees and shift
resources among different plants as needed. George Connaughton of
Augusta Service Company, Inc. (1993) notes that his experience shows
that the occasional adding or reducing staff actually increases the over-
all competency level of the craft persons utilized. The less competent
craft persons are not asked back.

A company’s own bureaucracy may prevent it from responding ade-
quately to hiring the necessary quantities and skills of maintenance per-
sonnel when needed.

Some companies may prefer to have a third party deal directly with
maintenance persons to reduce its own personnel problems. A smaller
plant may have limited human resource personnel while a larger con-
tractor may be more capable of handling such issues.

The company may outsource less skilled maintenance work. While
skilled positions and overall maintenance strategy might be core
processes, certain tasks are not. Ron Moore suggests these lower skill
tasks might include janitorial work and landscaping.
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A company may benefit from having a contractor supplement its staff
for special events and circumstances. Many plants use contractors to
supplement forces for major outages. The plant needs more persons
than it could normally keep on staff. In addition, a plant might suddenly
find itself needing extra labor or expertise for an unexpected emergency.
Plants may hire contractor help or expertise when the scope of an emer-
gency goes beyond the capability of the plant. (Incidentally, this illus-
trates the true trade-off between reliability and cost. Plants readily pay
handsomely for restoring critical assets back to service. Obviously, atten-
tion to reliability comes before cost. One wonders why some plants will
not pay enough for ongoing maintenance, adequate to keep the assets
from failing in the first place.) 

All of these real and perceived benefits encourage plants to consider
contracting. Additional circumstances exist as blends of these aspects.
For example, some plants contract out scaffolding work because the
work is not everyday, the work is labor intensive, the work can be done
with lesser skilled labor under the supervision of other persons with spe-
cial expertise in scaffolding safety regulations, and the work requires
special equipment.

Problems with Contracting Out Work

Nonetheless, a company that makes its profits with assets, especially
heavy or sophisticated equipment, may find that the expertise needed
to keep that equipment operating, namely maintenance, is difficult to
give away. Ron Moore (February 1998) has also identified many of the
following potential problems with contracting.

Problems with Contracting out Maintenance

■ May Lessen Asset Performance and Raise Cost
■ May Outsource a Core Process
■ Disclose Trade Secrets
■ Cost to Coordinate and Manage Contractor
■ More Interfaces
■ Morale
■ Not Sharing Knowledge
■ Contractor Less Familiarity
■ May Lose Best In-House Persons
■ May Lose Best Contractor Persons
■ Liability of Contractor On-Site
■ In-House Contract May Prohibit
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The greatest problem with contracting out work applies to anything
purchased. A company may not get what it expected. Maintenance is an
intricate combination of art and science requiring proper professional
and management attention for best results. Many companies go from
mediocre to terrible when trying to improve through relinquishing con-
trol of maintaining their vital assets.

The company may find that maintaining these assets was a core
process after all. A core process gives a company its competitive edge in
the market and certainly, the health of the assets plays a role. The more
capital intensive is an industry, the more important it is for its assets
to deliver.

Along the lines of a core process, Jim Humphries of Flour Corp. (2004)
notes that close alliance with a contractor to maintain company assets
may necessitate the disclosure of intellectual property or proprietary
knowledge. The contractor should understand a company’s process in
order to maintain it. Moreover, if a company hires a large contractor for
its effect, should the company turn over operations to the contractor as
well as maintenance? The old adage that an operator can wreck a piece
of equipment faster than maintenance can repair it is true. In addition,
modern maintenance is moving toward more operator involvement in
maintenance with programs such as, Total Productive Maintenance
(TPM). Can a company and contractor have an agreement to create a
maintenance effect without considering operations? Including opera-
tions as contracted work makes consideration of trade secrets and core
processes even more relevant.

Adding a contractor requires coordination cost and effort. This
includes management and follow-up work. As discussed in Chap. 5,
planners and supervisors can coordinate single contracts for small spe-
cific tasks. However, massive contractor involvement requires more
management attention. Turning over all maintenance responsibility
requires extensive time setting up difficult contracts. Ron Moore
(February 1998) stresses that “...the contractor must deliver an effect,
not simply supply a service for a fee.” Contracts agreeing on perform-
ance measures are much more difficult to establish than simple time and
material contracts. Time and material based agreements have natural
conflicts. The company wants the best maintenance for a reasonable cost.
The contractor wants as much work as possible. In the case of time and
material, the company must carefully monitor contractor performance,
as if the company was the maintenance expert. In the case of perform-
ance agreements, the company must spend considerable time designing
the agreements. In addition, many plants find that contractors do not
deliver the quality as expected as discussed in the first problem listed
above. Thus, in-house maintenance persons follow behind contractors
checking quality and fixing problems.
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Interfaces become more of a problem as more contractors enter the
workforce. Will contractors enter their time on work orders specific to
equipment so the plant can track asset maintenance? Will contractors
keep this information themselves on their own systems? Will that move
the knowledge base of the plant away from the owners? Will contractors
deal directly with operations to request equipment clearances?

George Connaughton (1993) notes that morale of in-house persons
becomes one of the main concerns for plants that mix in-house and contract
labor. A difference in pay and benefits between in-house and contractors
doing essentially the same work causes significant morale problems. In
addition, in-house labor cannot help but be concerned over “outsiders
doing their work,” the subject of the arbitration section at the end of this
appendix.

If in-house craft persons resent having contractors on site, they will
certainly resist helping them. Sharing of knowledge makes mainte-
nance much more effective. The experience of the workforce overall
helps individuals on various tasks. Frequent communication among
technicians increases productivity by overcoming trivial obstacles that
stop jobs. Mixed forces of in-house and contract labor lose this benefit.

Outside contractors, by definition, would normally be less familiar
with the plant. This is devastating to planning which depends on tech-
nicians being familiar with basic plant processes such as storerooms,
purchasing, locations, and operation resources. While contractors can
become familiar with the plant after a time, many contracting compa-
nies do not keep employees as long as a company might keep someone
in-house, so a contract person might generally always be more on a
learning curve.

Because of the morale issues and in-house persons seeing “their work”
go away, technicians who are more competent may choose to leave.
These “best” technicians can more easily obtain other jobs leaving the
company with an overall less competent workforce. Similarly, company
programs to downsize a portion of their workforce with rewards or com-
pensation packages tend to see their best technicians leave first. A more
aggressive program to terminate technicians who are less competent in
favor of hiring more contractors further aggravates the morale issues
of in-house persons remaining. Similarly, the contractor may have a
harder time keeping competent technicians who can find other jobs with
more security.

Jim Humphries (2004) also asks, “Can the service provider cause an
environmental or safety incident for which you retain accountability or
that will risk your company’s reputation?” As a company gives over con-
trol to a contractor, it must consider accountability and liability issues.
Does the contractor actually have a better safety record and environ-
mental expertise than that of in-house? On the other hand, does the com-
pany lose some ability to train and control persons working at its site?
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Finally, the company’s labor contract may prohibit contracting out cer-
tain work. A contract is an agreement with the labor force that speci-
fies each party’s conduct. Contracts should reduce problems by setting
forth agreements in advance. Unfortunately, many times companies
and unions misunderstand these agreements. Companies might inad-
vertently contract out prohibited work and unions might raise concerns
over perceived violations causing labor problems. 

Alternative Forms of Contracting Out Work

This section considers several modes of contracting out maintenance
making application of the above discussions. These modes include con-
tracting out all of maintenance and operations, all of maintenance, all
of the labor within maintenance, only lower skills, unusual tasks or
other tasks requiring special expertise, and supplemental labor. It con-
cludes with an appeal to upgrade or supplement in-house maintenance
management expertise.

Contracting out all of maintenance
and operations

For a company considering contracting out all of its operations and
maintenance responsibilities, the great issue is not how to structure a
performance based contact. The great issue is whether it truly would be
better for a plant to give over control of its assets to someone else. The
company takes a huge risk turning over control of its assets.
Nevertheless, the above sections discuss the potential advantages and
problems of contracting. The following paragraphs apply these consid-
erations for such extreme contracting.

Companies that contract all of their maintenance and operations
place the responsibility for asset performance on the contractors. The
contracts should be based on achieving certain plant performance goals,
not on time and material type thinking. Furthermore, as Jim Humphries
(2004) suggests, the measure of achieving these goals should have a
direct effect on company financial performance and the contractor should
have significant control over the plant function to control or influence
the performance. He also recommends the contractor be included in the
design of the plan. Just as important, Humphries points out that the
company must want the contractor to make the goals and recommends
adding incentive awards that the company also wants the contractor to
earn. The plant wants the high performance and is willing to pay for it.
The plant does not want to save any money on maintenance if it means
ending proper plant maintenance. In addition, if the contractor is respon-
sible for total maintenance, certain areas (again such as janitorial and
landscaping) should be subject to measures such as customer satisfaction.
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The company must be truly willing to partner with the contractor shar-
ing information, goals, and risks. 

Doug Jones of Doug Jones and Associates (2005) presents an excel-
lent consideration of partnering. Among other things, he advocates both
parties must have trust, not being afraid to share information. They
must be in the partnership for the long term, not getting caught up in
short term prices. He also recommends short agreements with believ-
able commitments.

Short-term agreements with overall maintenance organization have
the problem of the contractor not being able to invest in equipment
upgrades that would not pay back within the contract timeframe. If the
contractor does not have the control over buying new equipment, the
contractor must then convince plant management to spend company
funds to reduce contractor cost, a conflict.

Planning fits into this scenario of contracted maintenance in the same
place it does for company maintenance. The contractor should imple-
ment a planning function to increase contractor maintenance efficiency.
The planning would function as in any maintenance environment, plan-
ning and scheduling work orders for craft technicians.

Contracting out all of maintenance

The scenario of contracting all of maintenance (but not operations) is
more common for certain large maintenance contractors and OEM’s. All
of the preceding section recommendations and admonitions apply with
the understanding that the contractor has less control over the plant
achieving its goals without operations ownership. The separate opera-
tions group requires more interfaces and less control on the part of the
contractor. The company has somewhat less risk because it maintains
control over operations, but this extra interface may interfere with the
contractor’s efforts and success.

Contracting out all the labor within
maintenance

Augusta Service Company (1993) contracts only the craft positions and
keeps the supervisors and managers under company employment. This
arrangement keeps the overall maintenance strategy under the control
of the company, but allows the easier adding or reducing of craft posi-
tions to meet the workload. Not having any technicians work for the com-
pany avoids previous morale problems it had experienced in the past
when it mixed in-house and contractor technicians. The company and
contractor are careful to establish some job security and set competitive
wages to keep competent technicians from leaving. This reduces the
potential of not having skilled technicians familiar with the plant. Being
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significantly connected to a large contractor should also provide a com-
pany with easy access to extra forces to supplement the workforce during
special circumstances.

Contracts are set on a time and material basis with the expectations
that the contractor maintain certain numbers of persons and skill levels
on-site. The time and material basis are appropriate because the com-
pany managers and supervisors direct the maintenance and are respon-
sible for resulting asset performance.

Again, planning should fit directly into the maintenance organization.
The company would employee the planners at the supervisor level,
working for the company, not the contractor. The planners would plan
work for competent technicians, schedule their work for the supervisors,
and expect good feedback to improve future plans. This is basic plan-
ning without any modifications.

Contracting out lower skills

Management may decide to subcontract out lesser skilled work such as
landscaping or plant cleaning. This might avoid the problems of mixing
contractor and in-house persons of the same skill level. The company
should take careful note of even this lesser skilled work currently per-
formed by in-house personnel leading to labor problems. Will the in-
house persons be dismissed? Will they be reclassified? Is it truly
economical to contract it out or would it make appropriate “fill-in” work
for existing persons? Perhaps the in-house persons would welcome man-
agement arranging for an outside contractor to do this work.

Planning’s role does not change much with the addition of lesser
“maintenance” work. Planners do not plan custodial work or landscap-
ing whether in-house or not. Planning might be involved to obtain a
quote and execute a purchase order for some of this type work, but it
does not materially affect a planning department.

Contracting out unusual tasks or other tasks
requiring special expertise

Maintenance organizations commonly conduct outsourcing for unusual
tasks or other tasks requiring special expertise. Some labor conflicts
occur when in-house persons disagree with the unavailability of prop-
erly skilled in-house resources. Nevertheless, the company saves
money by contracting on an as-needed basis when there is not enough
work to justify keeping such skills employed full-time. The plant should
have contacts and processes for obtaining anticipated skilled expertise.
This area is the most connected to a planning department. Chapter 5
discusses specifics on arranging, coordinating, and supervising such
contractors.
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Contracting out to supplement labor

Contracting out for supplemental labor may be the most controversial
area for subcontracting. Companies do need access to more labor at
times and cannot always wait for the existing workforce to “catch up.”
Outages of limited duration cannot be economically extended.
Emergencies cannot wait. The company may be understaffed for the cur-
rent workload and management may be unwilling to hire enough per-
sons if it perceives not needing them for more than a few years.
Management may be more willing to contract out work than to overwork
its own workforce with extensive overtime. Management may desire to
implement projects and equipment upgrades more quickly than the
existing workforce can manage. Management may have access to con-
tractors that can perform the desired work at a better price than its own
employees can manage. The contractor might interest also the company
in contracting work even if it is not necessarily less expensive than
doing it in-house.

All of these circumstances cause labor great concern, but perhaps
none more so than the last two. Contractors can sometime perform work
more economically than can in-house labor. Isn’t the in-house labor a
“sunk cost” a company pays whether it uses it or not? Wouldn’t it always
be less expensive to use such “free” labor? Not necessarily. If the com-
pany does not have idle persons, it has economic choices. One choice is
to delay current work to do the new work. Supposedly, the current work
has an economic impact to the company if not done. Another choice is
delaying the new work until the in-house force can get to it. However,
the new work also has an economic impact to the company if not done.
The company compares the value of delaying the new work versus
delaying other work. The company may decide it wants all the work
done because it wants to keep assets in-service so it can make a profit.
An extension to this concern on the part of labor is that the company
may realize it is paying more than the market rate for in-house labor
and downsize through layoffs, terminations, or attrition in favor of using
contractors.

In these situations, planning has difficulty. It is very difficult to plan
for a mixed maintenance group. Planning typically cannot plan enough
jobs in the level of detail necessary for craft-persons unfamiliar with the
plant processes and equipment. Furthermore, technicians resist giving
needed feedback to help planners under such circumstances. Planners
have two directives in such situations. One, they should plan for the
existing workforce to make it as productive as possible so that the exist-
ing workforce can complete all of management’s projects and limit the
lure of contracting out routine work. Second, they should continue to put
the same level of detail in plans even going to contractors. The plans that
do go to contractors should not be bid documents, but general scopes of
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work where the field supervisors over the respective areas may have to
help the contractor personnel with plant familiarity. The supervisor
might fill out the work orders giving the planners proper feedback for
contractors and in-house technician work.

Increasing in-house maintenance
management expertise

A management perception that it either does not have the expertise to
manage effective maintenance or that a contractor could reduce cost
leads to the wholesale contracting of maintenance. The possible reduc-
tion of cost has already been shown as a distraction, but companies
seeking more expertise could easily consider upgrading their own in-
house maintenance management. In light of the above, a company
should strongly consider using an in-house workforce to avoid losing con-
trol of a possible core process. A logical alternative would be to upgrade
the in-house knowledge and understanding of modern maintenance.
Companies can do this by developing or hiring maintenance profes-
sionals to obtain optimum asset performance. These professionals can
in turn contract with consultants to supplement their knowledge and
expertise.

Arbitration Considerations for Contracting
Out Work

The last section in this appendix explores arbitration rulings for con-
tracting work disputes. Arbitration is a unique method for companies
and unions to settle issues. Both parties agree to abide by the decisions
of an impartial arbitrator saving time and expense over legal action
within courts. One of arbitration’s most unique attributes is the arbi-
trators do not develop compromises or alternate positions. Arbitrators
do not seek to reach a reasonable middle ground between two extreme
positions. They simply choose one or the other position presented. This
encourages both parties make as reasonable as possible cases because
the arbitrator is liable to reject an outrageous position. The arbitrator
merely selects the position as offered that makes the most sense.

This examination is valuable not only for companies with contracts
and organized labor, but also for those companies with neither one.
Companies without contracts or unions should be interested because
the rulings in these arbitration cases set forth principles of correct
and honorable dealings with employees. Even companies without
unions value their employees and try to avoid “patently unfair” practices.
Furthermore, companies consist of employees and they should highly
regard principles of proper conduct. Engaging the hearts and minds of
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every employee in addition to their hands and bodies makes more pro-
ductive and effective maintenance departments. 

Shown in Fig. Q.3 and as mentioned before, Arbitrator M. Fox, Jr.,
claims that “Subcontracting is one of the most fundamental and contro-
versial issues in labor relations.” On one hand, a company wants to run
its business as efficiently and economically as possible. On the other
hand, employees desire job security. These interests conflict occasionally
when management wants to contract out work.

This section conducts an extensive examination of 32 arbitration cases
to illustrate cautions and guidelines for contracting out work. This
investigation suggests certain guidelines that may be helpful in con-
ducting company business. Endnotes to this chapter identify the indi-
vidual cases.

The examination pursues what arbitrators consider the four primary
aspects of contracting out work disputes. Each aspect is evaluated for
cases with and without express contract provisions regarding contract-
ing out work. As illustrated by Fig. Q.4, these interrelated aspects are
impact on the employees, type of work or equipment involved, reason-
ableness and extent of the company’s justification for the business deci-
sion, and good faith or honorable intention on the part of the employer.

Generally, if the company has violated any single provision of the con-
tract, the arbitrator awards the case to the union, as stated in Fig. Q.5.
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On the other hand, if the contract contains provisions regarding con-
tracting out and the company does not violate any of them, the arbitrator
usually rules for the company.

Many contracts are silent regarding subcontracting. These contracts
have no express contract provisions on contracting. As stated in Fig. Q.6
arbitrators consider that a contract is silent if it only contains a “recog-
nition clause.” A recognition clause merely states that the employees
work for the company. It does not give them exclusive right to all com-
pany work. Unions sometimes win cases involving silent contracts, but
arbitrators usually award to the company as long as there is some com-
pany economic justification.

Impact on employees

One of the important considerations that an arbitrator makes is what
impact the contracting out of work has on the employees. Impacts are usu-
ally detrimental to the employees. There are several types of adverse
impacts on employees from employers contracting out work to outside
companies. One of the most common impacts is the loss of overtime hours
that employees might have been able to work. Another common com-
plaint is that employees already on layoff or only working part time
might have been able to come back to work full time. A more serious
impact is that of employees being laid off or actually losing their jobs
due to contracting out. Sometimes, companies reclassify employees into
other positions or eliminate entire classifications. In one case, the com-
pany denied employees matching hours and in another case, it denied
employees the opportunity to learn a new skill. In several cases stud-
ied, however, there are no adverse impacts at all on the employees.
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Overtime. Loss of overtime hours was a typical complaint of the union.
In these cases, the employees claimed that had the company not con-
tracted out the work, they could have performed the work themselves on
overtime. Therefore, contracting the work made the employees lose money.
Eight of the 32 cases studied involved loss of overtime. Of these eight
cases, the union won five. Only three were decided in favor of management.

Four of the cases won by the union had actual contract language
addressing the contracting of work. One of these cases had contract lan-
guage that very specifically required while management could contract
out work, management must allow at least one employee to work over-
time whenever the contractor worked overtime. The company claimed
that it was illegal for them to require someone to work when the com-
pany had no work for them to do. The arbitrator ruled that the extra
employee on overtime was valuable in helping the contractor be con-
scious of specific plant safety considerations and the company could find
work to fill the employee’s spare time. The arbitrator was not very sym-
pathetic toward the company trying to avoid specific contract language.1
Another case the union won had specific contract language that prohib-
ited contracting out unless it was “more” reasonable not to do so. The arbi-
trator felt the case could have gone either way except for the word “more.”
He felt this wording made the company obligated to go above and beyond
the call of duty in evaluating why work should not go to the union, which
the company did not do.2 Another case with specific contract references
won by the union was actually decided by a management letter. The
contract did not allow contracting unless there were extenuating cir-
cumstances. There were extenuating circumstances, but the arbitrator
ruled in favor of the union because the union produced a letter in which
management had promised them all work on that system.3 The other
case’s contract allowed contracting, but only if management held advance
discussions with the union. The arbitrator ruled that a simple letter of
notice was not “discussion” and awarded to the union.4

Two of the cases management won had specific contract language. In
one of these cases, contracting out was not allowed if qualified employ-
ees were available. The arbitrator agreed with management the work
involved a higher level of skill.5 In the other case, the contract specifi-
cally did not allow contracting out to avoid paying overtime or if the
employees could perform less expensively for maintenance work. The
company won because it was able to show the work was not maintenance
work, but related to optimizing recent construction work.6

Each of the preceding five cases involving loss of overtime had specific
contract terms regarding contracting out. The arbitrator in each case did
not evaluate whether the loss of overtime work was particularly severe on
the employees, but rather addressed the specific requirements of the con-
tract and other amplifying written documents. Where management violated
any portion of the contract, the arbitrator tended to favor the union.
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In the remaining two cases involving loss of overtime, however, the
contract had no requirements regarding contracting. The company and
the union each won one of these cases. In the case management won,
the employee job description specifically included the work involved
and management did not show any specific benefits of contracting out
the work. Yet, the arbitrator awarded to management because of a letter
management had sent to the union 2 years previously. The union had
not responded to the letter. This letter specifically stated that manage-
ment reserved the right to contract out this work.7 Labor won the other
case. In that case, the union successfully disputed management’s claim
that using its own employees would not have supported a required
schedule.8 Thus, in one case, the arbitrator allowed a past stated policy
of being able to subcontract even though no benefit was shown, while
in the other case the arbitrator awarded to the union because a perceived
benefit was not factual. A reasonable explanation of this apparent dis-
crepancy could be that in the former case, management had been upfront
and let the union know how it planned to run its business. It would seem
fair to require the union to voice timely concerns and not allow it to
thwart long-range company plans later. In the latter case, management
made no claim of involving the union in the planning stages.

Employees already not working. More serious from an employee point of
view is contracting work when there are employees already on layoff or
only working part-time. Of the 32 cases reviewed, eight cases involved
this type of situation. Management won six of these cases including
the single case in which there was no contract language regarding
contracting.

In the five cases management won where there was contract lan-
guage, the arbitrators appeared to follow the same pattern as in the loss
of overtime situation. The arbitrator considered the exact wording of the
contract and any unusual circumstances with little regard to the seri-
ousness of the employee impact. In two cases, the contract prohibited
contracting for “customary” work, but past practice showed similar work
was not always given to the employees. Therefore, the arbitrators
decided the work was not customary.9, 10 In another case, the contract
did not allow contracting for maintenance work, but management
showed how the work was part of previous construction work. Therefore,
the arbitrator decided the work was not maintenance.11 In the fourth
case, management was able to show that circumstances “beyond their
control” would have made using their own employees “doubly expensive.”
The contract only prohibited contracting without “consideration” of their
own employees.12 In the last case decided by Arbitrator Feldman, man-
agement was allowed to claim that they did not have sufficient super-
visory personnel to use their own employees. That contract did not allow
contracting unless there was a “lack of personnel.”13
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The union won two cases involving employees on layoff with specific
contract language. One case was the same case in the loss of overtime
claim where management’s letter of notice was ruled not the equivalent
of “discussion.” The contract required upfront discussion.l4 In the other
case, the contract only allowed contracting if there was a “lack of related
services.” Management claimed that it had too few supervisors to do the
work in house. The union claimed that 

“The phrase ‘related services,’ ... was intended to apply to necessary bar-
gaining unit employees, not to supervisors. Any other interpretation would
totally negate the limitations on subcontracting because the Union has no
control over employment of supervisors. The Company’s view would allow
it to subcontract any work just by dismissing supervisors and then plead-
ing a lack of ‘related services.’”

The arbitrator agreed because there was no indication of any other
interpretation.15 This ruling made in 1986 appears to contradict
Arbitrator Feldman’s 1982 decision in the preceding paragraph regard-
ing lack of available supervision. Companies and unions should be wary
of relying on either of these cases for guidance.

There remains one case involving employees on layoff. Management
won the case. Although there was no reference to contracting in the
contract, there was a “Memorandum of Understanding” that allowed
contracting for new construction and large capital work. The arbitrator
considered this memorandum and the large size of the project when he
ruled for management.16

In all these cases involving employees on layoff, the arbitrator based
his judgment on written documentation rather than much consideration
of actual employee damage.

Loss of job. Much more serious than not recalling already laid-off
employees is when management terminates employees or lays off more
employees. In three cases, employees lost their jobs. Two cases had con-
tractual provisions regarding contracting and one did not. The only case
the union won was one of the cases with contractual provisions. There
were three cases where management did not discharge employees, but
only laid them off. Management won all three.

Arbitration upheld management in only one of the two cases where
management terminated employees and the contract had pertinent lan-
guage. In the case decided in favor of management, the contract disal-
lowed contracting if a job were lost. However, the work did not belong
to the company. The company had stopped pursuing nonprofitable work
and another company began to perform the work. The union really pur-
sued a strange course by calling this work contracting.17
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The union won the other case in which contractual language applied
and an employee lost his job. In this case, the contract expressly did
not allow contracting of plant protection work previously per-
formed by employees. The company installed a remote camera system
and contracted with off-site personnel for monitoring. The arbitrator did
not allow contracting with upgraded new technology because he deemed
the work to be the same work as previously performed.18 Although it is
difficult to generalize from a single case, it is interesting to note that the
arbitrator made a judgment about the type of work in favor of the union
when the case involved job loss. Previously when the dispute involved
only overtime or employees already on layoff, the arbitrator readily
agreed with management about the skill involved or construction nature
of the work.

The remaining case involving job loss did not have a contract that
addressed contracting. The company won this case. The case was very
serious because a company decided to eliminate an entire trucking
department in favor of using common carriers. The company proved it
was more economical to use a common carrier. The arbitrator explained
“... the Union here fears for its job security without fully appreciating that
the best job security is with a successful, money making, firm/company.”19

There were three cases involving laying off employees due to con-
tracting. All three had no relevant contract provisions and manage-
ment won each. In the first case, management reclassified a janitor into
a higher paying parts handler job based on the economics of contract-
ing out janitorial work. A few months after this move, management laid
off a parts handler with less seniority due to lack of work. The arbitra-
tor ruled that the reclassification and the later layoff were entirely sep-
arate moves, each made properly. The arbitrator did mention that the
company was in serious financial straights, but did not link this with
his decision.20 In one of the other two cases, the lay off of a janitor was
allowed in favor of contracting on strictly economic reasons. The arbi-
trator noted that the company had solicited the union for alternatives,
but the union had offered none.21 In the last case, the layoffs were deter-
mined to be caused by usual ups and downs of business and they were
not related to the opening of a new plant (which the union claimed as
contracting).22

Considering the information on job loss in addition to the previous
cases on overtime provides an argument for extra caution for manage-
ment in the area of job loss. In two of the six cases the union grieved on
job loss, the work did not even belong to the company or was due to
normal swings in business. There may be a trend for the union to pres-
ent a grievance even in dubious circumstances involving layoffs or job
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loss. From the experience in the overtime situations, an arbitrator is very
liable to use management violation of any contract provision as sufficient
to decide in favor of the union. In addition, there may be some evidence to
suggest an arbitrator would decide a borderline case based on the severity
of the impact on the employee or the economic condition of the company.
Management should exercise sensitivity to these considerations when
contracting out work that may involve job loss or layoffs.

Employee classification. Five cases had employees reclassified, that is,
put into other jobs, because of contracting as the impact on the employees.
Management lost one of the two cases that had contractual provisions
against contracting, but won all three where no contract provisions
were present.

In the case management won which had contractual provisions, the
contract prohibited only layoffs for contracting. The contract also
expressly allowed management to determine the number of employees
in any classification. There was little question that management could
eliminate a classification, especially as the reclassified employees had
no loss of wages.23

In the case the union won which had contractual provisions, the con-
tract clearly prohibited contracting for “goods and services within the
normal scope of plant operations.” Arbitration ruled that the associated
trucking was a part of plant operations. Management could not reclas-
sify all of its truckers into other jobs even without wage loss.24

Arbitration vindicated management in all three reclassification cases
that had no contractual provisions about contracting out work. In each
of these cases, management gave clear business reasons such as eco-
nomics or customer appeal and there was no loss of wages.25, 26, 27

In these reclassification cases, the arbitrator tends to rely on strict
interpretations of written documentation where possible. Management
also appears to be free to reclassify employees with no loss of wages and
no contract provisions. There is less guidance for reclassifications where
loss of wages is involved.

Matching hours. One case involved the contractual promise of match-
ing hours. The arbitrator ruled for management that employees should
not get matching hours because the annual inspection work was not rou-
tine and because it had been contracted out previously.28

Opportunity to learn. An interesting case previously mentioned for loss
of overtime also impacted the employees for loss of an opportunity to
learn something new. The union won this case. The contract specifi-
cally prohibited contracting repair work unless it was “more” reasonable
to do so. The contract also specifically permitted contracting of major
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reconstruction. The arbitrator ruled that management should have
given this unusual and major repair welding assignment to its own
employees. The employees did not normally weld nor did the company
possess the special knowledge of how to accomplish the task. Arbitration
decided this borderline case by the word “more” which meant that man-
agement should bend over backwards before contracting.29

No impact. Seven cases identified no adverse impact at all from the
contracting out of work. Management won six of these cases and the
union won only one. However, none of these cases were won or lost or
the basis of having no adverse impact on the employees. Management
won the two cases with no contractual provisions.30,31 Management won
two cases with contractual provisions, but no violations and no adverse
employee impact.32,33 The remaining two cases management won had
contract provisions and not only showed no adverse impact, but actu-
ally showed growth in the bargaining units (a benefit, though not due
to the subcontracting).34,35 Labor did win one case that made no men-
tion of employee impact. Labor won based on contractual provisions.36

Arbitrators seem to decide cases involving no adverse employee impact
either by contract interpretation of the type of work involved or by virtue
of the benefit to the company. The following sections discuss these issues.

Work type and equipment

Another important consideration an arbitrator makes is the type of
work and equipment involved. This consideration usually falls into two
broad categories. These categories are whether or not the employees cus-
tomarily or normally do the work.

There are many different reasons for arbitrators to consider work not
to be customary or normal for the employees. Typically, this work is
unusual in some respect or infrequently performed. Construction work
is one example. In addition, work may be a new type of method for doing
old or new tasks. Sometimes, the extensiveness of the work with regard
to time duration or amount of work is a factor. The level of skill required
of the employees may contribute. Occasionally, the location or the type
of equipment used helps to classify the work. The union was able to win
cases even with work that employees did not customarily or normally
perform and without specific contract provisions.

The following sections examine cases involving customary or normal
work and unusual or infrequent work.

Normal, customary work. There were seven cases involving normal or cus-
tomary work that had specific contract sections addressing contracting.
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Management won five of these cases. In three of them, the contact
specifically prohibited contracting if employees either were on layoff or
would lose their jobs. Arbitration ruled because no layoffs or job losses
occurred, management was free to subcontract. These cases involved
ditch digging by ditch diggers,37 cemetery security by guards,38 and cable
splicing by cable splicers.39 Clearly, the employees normally did the
work. In each case, however, management did offer other justification.
In another case, the contract expressly forbade the contracting out of any
“product” normally handled by the meat department of a grocery store.
Management began having chickens prepackaged by an outside con-
tractor. The butchers still handled the product albeit by a new “proce-
dure.” The arbitrator upheld that the company did not violate the
contract. The arbitrator also noted in this case that previous attempts
by the union to adjust that particular wording had failed in negotia-
tions.40 Arbitrators use such evidence to aid their interpretations of con-
tracts and they are sensitive not to grant an interpretation that past
negotiation has specifically avoided. The contract in this last case also
merely required the company to “give consideration” to the employees
before contracting. The company convinced the arbitrator that they had
done so in contracting based on economics.41

The union won two cases that had pertinent contract provisions. In
the first case, the contract did not allow contracting of work that unit
employees presently performed. The company had attempted to classify
the contracting as new type work since the contractor was doing the old
work in a new manner with new technology.42 In the second case, the
arbitrator considered an incidental service, trucking, as customary work.
The contract did not allow contracting of work within the normal scope
of the plant. The arbitrator ruled for the union.43

There were seven other cases that involved customary or normal work
and did not have any contractual provisions regarding contracting. The
union won only one of these cases.

Management won six cases. In three of them, management claimed
cost savings44, 45 or increased customer appeal.46 In one case, manage-
ment claimed a lack of workspace47 and in another, better performance by
contracting.48 The last case is the most unusual. In this case, there was
no doubt the employees customarily performed the work. In fact, the
company had even scheduled the employees to begin the work. However,
management then contracted out the work with no apparent company
benefit and loss of overtime to the employees. This case was the one pre-
viously discussed wherein the arbitrator leaned heavily on a prior man-
agement letter stating a right to contract out that particular type work.49

In the one case the union won with regular type work and no contract
provisions, the nature of the work was the key. The arbitrator ruled that
the work required no special knowledge or tools so management should
not have contracted out the work and avoided employee overtime.50

780 Appendix Q

www.mpedia.ir

دانشنامه نت 



Unusual, infrequent work. For noncustomary work in work type and
equipment cases, arbitrators considered new construction, new type
work, the extensiveness of the work, the level of the skill, the location
of the work, and the skill required for the work.

Arbitrators typically do not consider new construction work to belong
to the union for an operating plant unless the contract so specifies. Four
of the cases investigated involved construction. Only one had no contract
provisions regarding contracting. Management won this case, but only
two of the three cases with contractual provisions.

There were three cases with contractual provisions. In two of these
cases, it was not clear that the work was indeed construction. The first
case involved warrantee work that management could obtain for free.
The arbitrator said warrantee repairs were an extenuating circum-
stance contractually allowable to be contracted. Nevertheless, the arbi-
trator ruled in favor of the union because of a previous management
letter stating that management would give all work on the system of the
employees.51 Management won the second case because the work was
to modify a recent construction project to achieve planned performance.
The arbitrator ruled that the task was not normal work protected by the
contract.52 The last case’s contract allowed the contracting of new con-
struction only if qualified personnel were not available. The work in
question was clearly construction, but arbitration allowed management
to claim a lack of qualified supervisory personnel.53

Only one construction work case involved no contractual terms.
Arbitration decided in favor of management because of the benefit of
company flexibility to pursue its other work. It is interesting that the
arbitrator noted it was not relevant the contracting began during an
employee strike.54

Besides construction, two cases involved new type work. Management
won both of these cases and both had relevant contract provisions
regarding contracting. In the first case, bus company employees did not
get the opportunity to operate or maintain vans for handicapped riders.
The arbitrator ruled that the smaller vehicles and gasoline engines
(versus diesel) made the work sufficiently different from normal work
that the contract prohibited contracting.55 The other case presented a
combination of new type work with customary work. The element of new
type work played a role in persuading the arbitrator in spite of very clear
restrictions against contracting customary work.56

The extensiveness of the work was a factor in three cases of noncus-
tomary type work. In the one case labor won, management disregarded
very specific contract regulations. Management claimed that the required
miniscule amount of chaperoning of contractors by employees simply was
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unnecessary work. The arbitrator declined to overlook specific contract
provisions.57 Neither of the two cases management won had any contract
language. In one case, a routine type maintenance task was much larger
than usual, so management was able to contract the work. The arbitra-
tor upheld the company even though there were employees on layoff and
employees had started the task.58 In the last case, management was able
to contract peak summer work or grass cutting around the plant.59

The level of skill involved in the contracted task was critical in two
cases. Both cases had contractual terms and the company and the union
each won one case. The case ruled in favor of management had a con-
tract which only allowed contracting if qualified personnel were not
available. Management claimed a higher level of welding skill was nec-
essary for safety reasons on a tank weld. The union did not prove oth-
erwise.60 The union won the other case. Management was not allowed
to hold that a clause allowing contracting only if no “capable employees”
were available included supervisors of which none was available.61

Arbitration included the actual location of the work in defining the
type of work and subsequent ruling in two cases involving noncustom-
ary work. Each case had contractual language on contracting. The one
the company won had a contract very specific as to naming a particu-
lar truck route. The arbitrator classified a new truck route being used
as different work, but he also considered that no jobs were lost by the
former truck drivers.62 The case won by the union involved an unusual
situation and a strike. The contract entitled the employees to all “reg-
ular work” which included the handling of deliveries after receipt at the
plant. Since the plant had been on strike earlier, another location had
received deliveries. The arbitrator ruled that handling the deliveries at
the new location belonged to the union.63

Equipment type played a role in two interesting cases. In the earlier
truck driver route case, the arbitrator ruled in favor of management par-
tially because the trucks used on the alternate contracted route were dif-
ferent tanker type trucks instead of smaller delivery trucks.64 In
contrast, the union won other case that also had contract provisions. The
contractor used company owned welding equipment. This fact was not
relevant to the question of skill that decided the case.65

Several points summarize the type of work and equipment consider-
ations. As expected, the arbitrators rely heavily on the written word as
much as possible. The most difficult part of this aspect involves relating
the specific work to the specific contract terms. Surprisingly, the role of
past practice does not seem to play an important role in this determi-
nation. One would think that past practice would be an excellent rule of
thumb for deciding if work was customarily the work of the employees.
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Three explanations may account for this discrepancy. First, the cases
brought to arbitration are usually first of a kind. Parties might not bring
cases easily decided by past practice as far as arbitration. Second, the
sample of cases reviewed may have missed the pertinent cases. Third,
and most likely, perhaps the doctrine of past practice is so self-evident
that it is usually not expressly mentioned. Concerning contracts with no
contracting out provisions, the arbitrator is liable to judge the case from
a scrutiny of the company’s business basis for the decision. Finally, in
regarding type of work considerations, it would seem likely that cus-
tomary or normal work would be more favorable to a union ruling, but
there is insufficient evidence in these cases to verify this stance.

Reasonableness and extent justified
by employer

The following sections examine the 32 cases with respect to company jus-
tification of the decision to contract out work. The aspect is also an
important consideration from an arbitrator’s point of view.

The justifications offered by the companies fell into several groups.
Companies claimed cost savings in almost half the cases. One company
claimed a belief in increased customer appeal. A number of companies
offered lack of available personnel as a reason. One company made a suc-
cessful point that the work was experimental. Only two companies
raised past practice as critical points. A few companies did not even
bring up the benefit to the company and a couple of companies explained
that the work did not actually belong to the company in the first place.
The following sections examine each of these categories including
whether or not the contracts addressed contracting out work. 

Cost savings. Cost savings cases fell into two subcategories. Often the sav-
ings were straightforward claims of money saved, but several cases brought
forth claims of better performance without any elaboration on the money
involved. There were eleven of the former type cases and six of the latter.

Of the 11 lower cost cases, there were six cases where the contracts
specifically dealt with contracting out work and five where the con-
tracts were silent. The arbitrators upheld the union in three of the six
specific contract cases, but in none of the five silent contract cases.

Management won three cases involving lower cost with contract
specifics. In one case, arbitration deemed management’s claim of “econ-
omy” not relevant because the contract forbade contracting out only if
there were employees on layoff. Thus, arbitration decided the case solely
on employee status.66 In the other two cases, the cost savings were rel-
evant. In one case, the contract required only “consideration” of the
employees before contracting. A reading of the case revealed only a
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statement that “costs would have doubled” which was acceptable for a
favorable ruling.67 In the other case, although the contract only
addressed customary work and the work was a new type, the arbitra-
tor closely examined a dispute over the actual savings. Because there
were “some savings,” management won.68

In two of the cases with contract terms that the union won, the decid-
ing factor was strictly the type of work involved. The work involved was
not restricted to in-house work according to the contract or in one case
other written agreements. The arbitrator did not consider relevant man-
agement claims of having free warrantee work69 or avoiding having
nonproductive employees70 by contracting. In the third case with con-
tract terms the union won, the contract expressly restricted the type of
work from contracting. Nevertheless, the arbitrator did go so far as to
mention that the economic data was “inconclusive.”71

In most of these cases where the contract addressed contracting, the
arbitrator usually allowed any contracting not specifically excluded by
the contract. However, exceptions did exist and arbitration resolved
them by considering company savings. The magnitude of the savings was
not particularly important.

On the other hand, management won all five lower cost type cases
where there were no pertinent contract terms. There were three cases
where the company contracted regular work of the bargaining unit. In the
first, the company saved $1000 per year versus no employee impact.72 In
the second, the company saved $7700 per year versus an employee reclas-
sification. The arbitrator also mentioned the poor economic condition of
the company.73 In the third, the company estimated savings of $100,000
per year versus a whole group of employees losing their jobs.74 In the other
two cases, arbitration upheld management in disputes involving differ-
ent type work. In the first, management saved $56,000 with employees
already on layoff.75 In the second, management’s assertion of “economics”
prevailed over zero impact to the employees.76 In both cases, the arbi-
trator appeared to give equal weight to the type of work and the sav-
ings. From the first three cases with customary work, however, it
seemed that if the economics favored the company, the type of work was
not very important if there was no contract language on contracting.

Instead of outright lower costs, six cases addressed the economics in
the form of better performance, efficiency, or technology. Arbitration
upheld the union position in two of these cases. Management won two
of these cases that had contractual provisions regarding contracting
out work. In one case, the contract forbade contracting only if employ-
ees were laid off. No employees were laid off, but management bolstered
their case with a lengthy list of how the current guards had been neg-
ligent or incompetent in their duties. The arbitrator ruled entirely on
the employee impact basis of no layoffs.77 In contrast, the arbitrator
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lauded a company’s attempt to increase “efficiency” in the second case.
Nevertheless, the arbitrator relied heavily on the interpretation of the
contract terms as derived from previous negotiation records. This inter-
pretation led him to judge the case as a type of work case.78

The union also won two cases that involved performance, efficiency, or
technology with specific contract language. These cases were both decided
as type of work cases wherein the arbitrator compared the type of work
to exactly what the contract restricted from being contracted. In one case,
the arbitrator disregarded vague claims of better performance and effi-
ciency as “inconclusive economic data.”79 In the other case, the arbitrator
did not allow company use of new technology because the contract specif-
ically addressed work already being done by unit employees as sacred.80

Management won both of the cases that did not involve contract lan-
guage. In the first case, management presented a detailed case of how
much theft had occurred under the existing employee guards. The arbi-
trator allowed management to reclassify the existing guards to less
desirable jobs and contract the security work. It appeared that arbi-
tration would have upheld the company even for employee discharge.81

In the final case, the arbitrator allowed the company to contract irreg-
ular work to permit a streamlined organization better able to pursue its
main work. Nevertheless, in this case, there was no employee impact.82

For performance, efficiency, or new technology cases, there seemed to
be several trends. First, when management violated express contract
provisions in any manner, the union won. Second, when management
did not violate express contract provisions, management won, even with
little or no justification. Third, when contract provisions were absent,
the company appeared to present a better case as to why it was rea-
sonable to contract out the work.

Customer appeal. Closely allied with the cases on cost and performance
was a case that had no contractual requirements and the arbitrator
upheld the company because of a reasonable belief that customer appeal
would be enhanced. The company felt that contracting grain inspec-
tions to a third party would make inspections appear less biased.
Nonetheless, there was not a significant employee impact.83

Availability. The availability of qualified personnel was a not-so-reliable
justification proposed by management in seven arbitration cases.
Management won only three of these cases. The union won four cases
including the only one that involved no contractual terms. These seven
cases included schedule concerns, skill concerns, and supervision concerns.

The union won both cases where the company claimed there were
insufficient personnel to meet a schedule. In the first case, the contract
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allowed contracting only if management first discussed the plan with
the union. The arbitrator ruled for the union on two connected issues.
First, he claimed that a simple letter of notice was not “discussion,”
and second, the arbitrator carefully evaluated the project and its nec-
essary labor hours. He felt that there were indeed few enough labor
hours necessary that the company could have used the employees. The
net result is that the “discussion” provision of the contract placed a higher
burden on the company to present a “reasonable” case for contracting.84

In the other schedule type case, the arbitrator ruled in favor of the union
even though contract terms were absent regarding contracting. In this
case involving normal work, the arbitrator also evaluated the project and
felt that the employees had the necessary overtime hours available.85

On the other hand, management won two out of three cases involv-
ing employee skill. All three cases had contracting provisions present in
the contract. In one case management won, the contract specifically
allowed contracting only if qualified personnel were not available. The
arbitrator ruled for the company’s plausible claim of higher welding
skill needed for safety, which the union did not dispute.86 Management
also claimed the contracted work needed a higher skill for safety in the
second case. The contract addressed skill involved as well as type of
work. The arbitrator ruled for management mostly on the type of work
basis.87 The union won the last case even though the arbitrator agreed
that the employees did not have the necessary skill. Nevertheless, he
ruled that there was a chance for them to learn something. The arbi-
trator stated that this situation was a borderline case and he felt per-
suaded by the words “more reasonable” in disallowing management’s
claim. No safety aspect was present, but there existed the potential for
damaging an expensive piece of equipment.88

This appendix already discussed the conflicting cases where man-
agement claimed a lack of supervisors being a valid reason for subcon-
tracting. The contracts expressly allowed contracting in case of a lack
of personnel89 or related services.90 Management won the former case
and the union won the latter.
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Overall, management is on less sure justification grounds claiming
availability concerns rather than economic reasons. Scheduling is most
likely to invite scrutiny with skill not far behind. It is uncertain how the
arbitrator might rule on a supervisory availability case.

Experimental. In one case with contractual provisions regarding con-
tracting, management based a portion of its justification on the new
work being experimental. The company did not want to involve their
employees in a program with an uncertain future. The arbitrator took
note of this fact, but ruled for management largely on the grounds of type
of work and no adverse employee impact.91

Past practice. Past practice only came into significant play twice. In both
cases, the company and the arbitrator relied heavily on past practice to
show that work was not customary for the bargaining units. However,
even after such determination, the arbitrator ruled the case involving
contractual terms as a type of work case92 and the case with a silent con-
tract as an economics case.93

There are two implications here. If the contract restricts contracting
out customary work, the company may show past contracting practice
as proof of the work not being customary. However, for a silent contract,
the arbitrator may want to inspect the economics rather than just the
past practice.

No benefit. The company claimed no specific benefit at all in only four
of the 32 cases. The lack of company benefit did not come into play in
any of these cases. Arbitration decided the three cases with contractual
provisions strictly as type of work cases, two in favor of management94, 95

and one in favor of labor.96 Arbitration also upheld management in the
case without contractual provisions. The only employee impact was a
loss of overtime opportunity. A close reading of this case found the arbi-
trator giving attention to a past letter whereby management claimed
this right.97 Thus, for all of the cases of no company benefit, it appeared
the arbitrators ruled on the basis of written documentation.

Not company work. Companies also successfully claimed the contracted
work not company work.98, 99 The key to these cases was that while the
companies may have benefited somewhat from the work, they were not
paying the contractor directly or indirectly.

Good faith

The final area of consideration in the 32 cases is that of good faith. Good faith
involves the motives of the employer in being fair with the employees.
The governing principles or good faith according to Arbitrator Hunter are
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the legitimacy of the employer’s business reason, the employer’s intent
with regard to the employees and bargaining unit, and the impact on the
employees.100 The legitimacy and the impact issues have been addressed.
The intent of the employee could use some further discussion.

In only one case did the arbitrator address the value of the moral issue
as being more important than the contract. Arbitrator Feldman thoroughly
researched the contract and kept management from procedurally dis-
missing a late filing. He stated that the “issue” should be more impor-
tant than the “procedure.” However, he was still able to rule by the
contract terms.101

Three cases show that the burden of proof is on the union for proving
the company had a dishonorable motive. For example,

“To the extent that the governing standards require proof, no violation can
be found.”102

“...the arbitrator finds no basis or cause to discredit Company honesty,
sincerity, integrity, and possible accuracy.”103

And in the third case, the arbitrator considered as honorable manage-
ment’s simple belief of customer appeal even though the subsequent
facts showed no increase at all.104

The union claimed a lack of company integrity in three cases to no
avail. In one, it claimed the company was avoiding contract terms by
helping supervise a contractor.105 In another, employees had even been
scheduled to do the work before the contracting.106 In the last, the union
simply made an unsupported claim of bad faith which the arbitrator did
not even address.107

One arbitrator saw previous discussions with the union where man-
agement involved the union in evaluating alternatives as an explicit act
of good faith. Regardless, the arbitrator decided the case on an economics
basis for management.108 Past discussions did not help management win
another case in which the work was contractually prohibited from being
contracted. The union won this case.109

Overall, there were not any cases examined where management
appeared as a malicious group attempting to beat down the union or the
employees. Of course, the company would be sure to put on its best face
for arbitration. Arbitrators resolved the cases mostly on tangible facts
without much attempt to embrace the subjective factor of good faith,
even in borderline cases.

Summary of arbitration. In summary, most of the arbitrators consider four
primary areas when judging cases of contracting out work. These areas
are employee impact, type of work, the reasonableness of a company’s
business decision, and good faith. Above all, however, the arbitrator
makes every effort to adhere to any contractual provisions or other writ-
ten documentation.
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For cases in which the contract has express contract provisions regard-
ing contracting out, a clear trend exists. As a rule, if the company has
violated any single provision of the contract, the arbitrator awards the
case to the union. The union wins regardless of the employee impact,
type of work, or decision reasonableness. On the other hand, if the con-
tract contains provisions regarding contracting out and the company
does not violate any of them, the arbitrator usually rules for the com-
pany. He makes this ruling also without regard for employee impact,
type of work, or reasonableness.

A different situation arises when there are no express contract pro-
visions on contracting. There are exceptions, but the arbitrators usually
award to the company in spite of employee impacts such as job loss as
long as there is some company economic justification. Arbitrators con-
sider that a contract is silent on the issue of contracting if it only con-
tains a “recognition clause.” As stated in Fig. Q.9 a recognition clause
merely states that the employees work for the company. It does not give
them exclusive right to all company work. In addition, the fact that the
contract is silent about contracting does not bar contracting out work.

There also appears a higher probability of a union bringing a case to
arbitration if job loss is involved whether or not there is any merit in
the grievance.
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Finally, good faith itself as it relates to employer intention does not
seem to be too significant. This factor is a subjective consideration that
the arbitrators usually discuss as an added reason to uphold the com-
pany. The cases make it very clear that the burden of proof is on the
grievant to prove bad faith on the part of the company.

Summary

A company should consider contracting out any of its maintenance work
only if it can achieve better asset performance and not on the basis of illu-
sory lower cost alone. A company might consider a number of strategies
for contracting out maintenance work. The most common form of con-
tracting is when companies hire special expertise or skills not routinely
kept on staff or hire extra labor needed for limited special times of
extreme maintenance. Contracting out entire maintenance programs
carries larger risks for companies with significant assets because main-
tenance might well be a core process or the contracted maintenance
might end up both less effective and more expensive. A better solution
for overall maintenance might be upgrading professional skills to manage
effective in-house maintenance. Contracting for routine services that
mixes same skill in-house and contract labor leads to significant morale
problems. These latter situations lead to most labor arbitration cases. 

Arbitration settles most contracting labor disputes based on specific
contract or written terms without regard to business economics when
the documents address contracting. When contracts are silent regard-
ing contracting, arbitrators generally rule on the basis of company eco-
nomic justification. Companies should heed arbitration guidelines to do
what is right by their employees and avoid labor problems. Companies
should follow the written word of their labor documents and, where con-
tracts are silent regarding subcontracting, they should have proper busi-
ness reasons for contracting out work.

Planning can play an essential role in any form of company con-
tracting out of maintenance. An entire maintenance program run by a
contractor should install planning to increase its maintenance efficiency.
When contracting out only special skills, planning can arrange pur-
chase orders to have the special expertise on hand for in-house super-
visors to manage. Mixed labor contracting situations cause planning the
most problems. They make technicians fear losing work and increase
their resistance to planning. In these situations, planning should continue
to plan all the jobs keeping to a standard of not spending too much time
including extensive details. Planners would expect the supervisors to
guide less familiar contractors in the field and to provide proper feed-
back on contractor work. The planners also expect the supervisors to
help gain good feedback on work from in-house technicians. The best
service a planning program can provide is to help in-house maintenance
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personnel become more efficient and reduce management’s tendency to
look outside for supplemental maintenance labor.
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Appendix

R
Concise Text of Missions,

Principles, and Guidelines

This appendix concisely recaps the text of the many principles and
guidelines pulled together from throughout the book and helpfully puts
them into a single place for reference.

Maintenance Planning Mission Statement

The Planning Department increases the Maintenance Department’s abil-
ity to complete work orders. Work plans avoid anticipated delays, improve
on past jobs, and allow scheduling. Advance scheduling allows supervisors
to assign and control the proper amount of work. A work crew is ready to
go immediately to work upon receiving a planned and scheduled assign-
ment because all instructions, parts, tools, clearances, and other arrange-
ments are ready. The right jobs are ready to go.

Maintenance Planning Principles

1. The planners are organized into a separate department from the
craft maintenance crews to facilitate specializing in planning techniques
as well as focusing on future work.

2. The Planning Department concentrates on future work—work that
has not been started—in order to provide the Maintenance Department
at least 1 week of work backlog that is planned, approved, and ready to
execute. This backlog allows crews to work primarily on planned work.
Crew supervisors handle the current day’s work and problems. Any
problems that arise after the commencement of any job are resolved by
the craft technicians or supervisors. After every job completion, feedback
is given by the lead technician or supervisor to the Planning
Department. The feedback consists of any problems, plan changes, or
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other helpful information so that future work plans and schedules might
be improved. The planners ensure that feedback information gets prop-
erly filed to aid future work.

3. The Planning Department maintains a simple, secure file system
based on equipment tag numbers. The file system enables planners to
utilize equipment data and information learned on previous work to pre-
pare and improve work plans, especially on repetitive maintenance
tasks. The majority of maintenance tasks are repetitive over a sufficient
period of time. File cost information assists making repair or replace
decisions. Supervisors and plant engineers are trained to access these
files to gather information they need with minimal planner assistance.

4. Planners use personal experience and file information to develop
work plans to avoid anticipated work delays and quality or safety prob-
lems. As a minimum, planners are experienced, top level technicians
that are trained in planning techniques.

5. The Planning Department recognizes the skill of the crafts. In gen-
eral, the planner’s responsibility is “what” before “how.” The planner
determines the scope of the work request including clarification of the
originator’s intent where necessary. The planner then plans the general
strategy of the work (such as repair or replace) and includes a prelimi-
nary procedure if there is not one already in the file. The craft techni-
cians use their expertise to make the specified repair or replacement.
The planners and technicians work together over repeated jobs to
develop better procedures and checklists.

6. Wrench time is the primary measure of work force efficiency and
of planning and scheduling effectiveness. Wrench time is the proportion
of available-to-work time during which craft technicians are not being
kept from productively working on a job site by delays such as waiting
for assignment, clearance, parts, tools, instructions, travel, coordination
with other crafts, or equipment information. Work that is planned before
assignment reduces unnecessary delays during jobs and work that is
scheduled reduces delays between jobs.

Maintenance Scheduling Principles

1. Job plans providing number of persons required, lowest required
craft skill level, craft work hours per skill level, and job duration infor-
mation are necessary for advance scheduling.

2. Weekly and daily schedules must be adhered to as closely as pos-
sible. Proper priorities must be placed on new work orders to prevent
undue interruption of these schedules.

3. A scheduler develops a 1-week schedule for each crew based on a
craft hours available forecast that shows highest skill levels available,
job priorities, and information from job plans. Consideration is also
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made of multiple jobs on the same equipment or system and of proac-
tive versus reactive work available.

4. The 1-week schedule assigns work for every available work hour.
The schedule allows for emergencies and high priority, reactive jobs by
scheduling a sufficient amount of work hours on easily interrupted
tasks. Preference is given to completing higher priority work by under-
utilizing available skill levels over completing lower priority work.

5. The crew supervisor develops a daily schedule one day in advance
using current job progress, the 1-week schedule and new high priority,
reactive jobs as a guide. The crew supervisor matches personnel skills
and tasks. The crew supervisor handles the current day’s work and
problems even to rescheduling the entire crew for emergencies.

6. Wrench time is the primary measure of workforce efficiency and
of planning and scheduling effectiveness. Work that is planned before
assignment reduces unnecessary delays during jobs, and work that is
scheduled reduces delays between jobs. Schedule compliance is the
measure of adherence to the 1-week schedule and its effectiveness.

Guidelines for Deciding if Work is Proactive
or Reactive

Proactive work heads off more serious work later. If the damage is
already done, the work is reactive.

Reactive:

1. Where equipment has actually broken down or failed to operate
properly.

2. Priority-1 jobs are defined as urgent and so they are reactive.

Proactive:

1. Work done to prevent equipment from failing.

2. Any PM job.

3. Generally predictive maintenance initiated work that if done in time
will prevent equipment problems.

4. Project work.

Guidelines for Deciding if Work is Extensive
or Minimum Maintenance

It is not cost effective to spend much time planning certain work. In
these cases, simple scoping and abbreviated information is all that is
necessary. This work is considered minimum maintenance.

Concise Text of Missions, Principles, and Guidelines 795

www.mpedia.ir

دانشنامه نت 



Minimum maintenance:
Minimum maintenance work must meet all of the following conditions:

1. Work has no historical value.

2. Work estimate is not more than 4 total work hours (e.g., two persons
for 2 hours each or one person for 4 hours).

3. While parts may be required, no ordering or even reserving of parts
is necessary.

Extensive maintenance:
All other work is considered “extensive.”

Guidelines for Deciding Whether to Stage
Parts or Tools

Always stage anticipated items that are:

1. Nonstock and purchased especially for the job.

2. Certainly needed for the job and there is little likelihood any other
items from the same place will be needed. Example: Job to replace
air filter.

Favor staging anticipated items where:

1. There is high likelihood that the item will be needed.

2. There is a low likelihood that other items from the same place will
be needed.

3. Technician time is valuable.

4. Technician time is limited.

5. Persons to stage items are readily available.

6. Equipment downtime is valuable.

7. Equipment downtime is limited.

8. Distance to the storeroom or tool room is excessive.

9. Availability or accessibility of storeroom or tool room is limited.

10. It is relatively difficult later to transport items to the site if they are
not staged.

11. Item is easily returnable to storeroom or tool room.

12. The item is disposable if unused or lower in value than would be
worth technicians’ time to return.

13. There is some experience with planning and scheduling.
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14. There is high maturity and sophistication of the planners to antic-
ipate items correctly.

15. There is high confidence that the job will start the week or day
scheduled.

16. The storeroom frequently has the wrong parts.

17. The storeroom is unstaffed or not very secure.

18. The storeroom carries very low stock levels.

19. The storeroom has a lot of stock-outs.

Do not stage items that are:

1. For unscheduled jobs unless a nonstock item was exclusively obtained
for a job.

2. Difficult or impractical to move repeatedly due to size or storage
requirements.

3. Difficult or impractical to move repeatedly due to legal tracking
requirements.

Guidelines for Craft Technicians to Provide
Adequate Job Feedback

1. Identify quantity of persons and specific craft and grade of each
person. Identify the names of the persons.

2. Identify labor hours of each person. Give start and finish times of
job. Explain any variance from the plan estimates if greater or less
than 20%.

3. Thoroughly describe the problem if not accurately specified by the
plan.

4. Thoroughly describe the action taken if the job did not proceed
according to the plan. Report any special problems and solutions.

5. Identify actual quantities of parts used and report stock numbers
if not given by the plan.

6. Identify actual special tools used or made if not given by the plan.

7. Return the original work order and all attachments provided by
planning. Include any field notes and return any datasheets that the
technician filled out whether or not planning provided them.

8. Return updated drawings.

9. Note any changes to equipment technical information such as
new serial numbers and model numbers and names. Return any
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manufacturer’s information or literature that was received with any
new parts being installed. This information is especially vital and
often cannot otherwise be determined to help future maintenance.

10. Include any other information such as bearing clearances (radial
and thrust), wear ring clearance, shaft runout clearance, bearing to
cap clearances, coupling condition and gap clearance.

11. Make any recommendations to help future plans.
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Glossary

aging Automatically increasing the priority or attention given to an incom-
plete work order the older it becomes. The concept of aging is that an older work
order should get higher attention than a similar work order only recently writ-
ten. This practice may help a crew with low productivity, but hinder a crew with
already high productivity. The former crew might increase its productivity to
include the aged work order. The latter crew might have to drop a more seri-
ous work order to accommodate the aged, though less important, work order.

backlog Amount of identified work on work orders either by number of work
orders or work hours.

blankets or blanket work orders Standing work orders not specifying specific
work but allowing the collection of work hours for time accounting.

book hours Standard hours by which maintenance personnel might be paid
regardless of actual hours spent.

clearing equipment or systems Tagging or locking out the necessary valves or
devices surrounding equipment to be worked on so that the equipment is safe. Also
may involve draining or otherwise making equipment ready to be maintained.

CMMS Computerized maintenance management system.

component level file A file made for a specific piece of equipment rather than
for a system or group of equipment. Also called a minifile to emphasize its size
relative to a system file.

confined space An area with limited access and potential respiratory hazard
requiring a special permit to enter.

COPQ (Cost of Poor Quality) This is the calculated cost of the poor performance
of the company based on its current performance versus perfection. 

critical factors Inputs necessary for different parts of a process that do sig-
nificantly affect the overall results of the process. The significance of identify-
ing critical factors is that companies can only control process results by
manipulating critical factors of the process.

corrective maintenance Work to restore an equipment to proper operating con-
dition before failure or breakdown occurs.

CPM (Critical Path Method) A schedule technique allowing determination of
the overall time of a large maintenance by arranging and sequencing tasks
with preceding and succeeding events.

deficiency tag An information tag hung by the requester of maintenance work
to identify the equipment.

equivalent availability Equivalent availability factor (EAF). EAF is a common
utility performance measure of how much generating capacity is actually
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800 Glossary

available over a given period for producing power. When a unit is only available
(whether it is running or not) for less than full load, the equivalent amount of
its full load availability is counted. For example, a unit having boiler feedwa-
ter pump problems and only available for half-load for the entire month would
have an equivalent availability of 50%. Likewise, a unit available for full load
the entire month of 30 days except for a full outage lasting three of those days
would have an equivalent availability of 90%. The equivalent availability of an
entire plant site or utility would be calculated by weighting the units by
megawatt capacity. Equivalent availability is normally expressed as a percent
such as 90%, although technically the factor itself would be shown as 0.90.

extensive maintenance Maintenance that takes more than a few hours and
may have historically significant data.

equipment file, equipment history file See component level file.

front end loading Spending time and resources ensuring that equipment will
be suitable for maintenance before the equipment is purchased or installed.

GPM Gallons per minute.

I&C Instrument and controls craft.

infant mortality The failure of a component or equipment soon after initial
installation or after a maintenance operation. There is a higher percentage
chance that equipment will need repair at these times than during the remain-
der of its time in service.

insource Using in-house resources to obtain a service or material. Making
equipment or components with in-house labor.

job tool card A record kept by a tool room to keep track of tools issued to jobs
rather than individual technicians.

KPI (Key Process Indicator) This is the same as the term metrics except that
the company has has determined this metric to be particularly important.

metrics Indicators or measures of maintenance performance.

minifile See component level file.

minimum maintenance Maintenance work requiring less than a few hours and
not historically significant.

MSDS Material Safety Data Sheet describing dangers and safety procedures
for a specific hazardous substance.

MTBF (mean time between failure) A calculation showing the trend of aver-
age time periods between failures of the same equipment over time or showing
the time periods between failure of different equipment. For example, “The
MTBF of the circuit has improved from three weeks to over 2 months.”

O&M manuals Operation and maintenance manuals provided by the equipment
manufacturers or suppliers giving basic details on operation and maintenance
of the equipment. They usually included suggested preventive maintenance
tasks, troubleshooting guides, and identification of parts and special tools.

OEM Original Equipment Manufacturer.

OJT (on-the-job training) Many times either the best or the only training an
employee receives is while actually doing the job either alone or under the eye
of an experienced co-worker.
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Glossary 801

operations, production The plant personnel responsible for operating the
plant equipment and systems.

operations coordinator A specific person in the operations group specifically
tasked to help maintenance planners.

originator A person that writes a work order or other request for maintenance
work.

outage A condition of being out of service and unavailable for operation. Refers
to the condition of the entire plant unit, not the individual piece of equipment.

overhaul Normally a major outage requiring a significant amount of time and
planning.

piece workers, piece work An arrangement where technicians receive pay
based on how many units are produced.

pigeon-holing Estimating a job’s time requirements by referring to a table or
index of similar jobs and making adjustments for particular job differences.

planner, maintenance planner The person responsible for preparing work
orders for execution through applying the principles of maintenance planning.

planning, maintenance planning The preparatory work to make work orders
ready to execute. This term may involve scheduling depending on how it is used.

planned job, planned work, job plan The product of the planner including all
the preparatory work done.

planner active file A planner may keep the original work order in an active
file and take a copy into the field for scoping purposes.

PM optimization A similar process to RCM to develop preventive maintenance
tasks and frequencies to reduce likely failure modes. Makes significant use of
existing PMs as a starting point.

point of diminishing returns The point where an additional action or task
provides a benefit, but the benefit would not outweigh the cost of the additional
action or task.

potential factors Inputs necessary for different parts of a process that might
significantly affect the overall result of the process.

predictive maintenance The use of technologically sophisticated devices as
vibration trend analysis to predict future impending equipment problems.

preventive maintenance Time- or interval-based maintenance designed to
head off or detect equipment problems.

proactive maintenance Maintenance performed to head off failure and break-
down.

product life cycle The economic curves showing profitability of any given
product for sale. Initially profit is low as the product is developed. Next, profit
increases as sales increase. Then profit begins to drop as market substitute
products and other competition become common. The company may attempt
to modify the product and willingly take some drop in profit before the effect
of market forces. This modified product eventually achieves greater profitability
than possible from the initial product. An analogy can be made to playing
tennis. One can become a fairly good player without using correct techniques. But
when the player decides to adopt correct grips, stances, and other techniques, the
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player’s ability will first drop as the new skills are learned. However, the player
should be able eventually to rise above the old level of ability.

project work, project maintenance Modifying or improving a piece of equip-
ment or system.

RCM (reliability centered maintenance) A process or system to evaluate equip-
ment and develop preventive maintenance tasks and frequencies to reduce
likely failure modes.

reactive maintenance Maintenance work performed as a response to a failure,
breakdown, or other urgent equipment situation.

scoping, scope Determining the job scope, studying and defining what work
a job requires, deciding the magnitude of the work involved. For an individual
job, this requires determining the objective of the job. For an outage, this involves
determining all the jobs involved in the outage.

shakedown Returning units or plant processes back to service after mainte-
nance activities. The shakedown process identifies discrepancies with the main-
tenance work that require attention.

SNOW An acronym for short notice outage work.

SPC (Statistical Process Control) SPC uses mathematics to calculate whether
a process is “in control” or functioning without a trend or special problems by
measuring variance or the sigma level of its results over time.

stretch goals Goals that are hard to reach, but not seen as impossible.

stockout A measure of how many times the storeroom is out of stock for an
item when that item is requested. Stockouts do not necessarily measure that a
storeroom is either out of a material or has a less than desirable quantity on
hand.

sunk cost A sum already spent by the company that cannot be retrieved
whether it receives a return or not. The company cannot retrieve the cost regard-
less of future decisions. Many companies errantly decide to “throw good money
after bad” because they have already made an investment.

vicious cycle A situation where the solution to a circumstance creates another
problem in a chain that makes the original problem worse. An example is when
a plant attempts to save labor by reducing preventive maintenance. The inci-
dence of equipment failure rises requiring more labor and leaving no time for
ever doing preventive maintenance. The plant finally saves no labor and has
worse equipment reliability.
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Index

Accountability, 77
for schedule compliance, 101
for time estimates, 409–410

Action taken codes, 635–640
Active files, 130
Added value, 59
Adhocracy organization structure,

325
Adjustments in planning, 107–119

for communication and
management support, 113–115

example of, 115–119
for extensive vs. minimum

maintenance, 112–113
for proactive vs. reactive

maintenance, 108–112
Advance Schedule Worksheet,

201–216, 428–429
Advance (weekly) scheduling, 88–89,

183–239
and accuracy of estimates, 89–90
allocating work orders, 77–78, 

201–215
benchmarks, 236–237
with CMMS, 310–311
compliance with, 101
defined, 89, 183
forecasting work hours, 184–191
formal weekly schedule meeting,

215–217
foundational principles for, 88–100
importance of, 84–88
outage scheduling, 226–235
quotas, 235–236
sorting work orders, 191–201
staging parts and tools, 217–226

Advance (weekly) scheduling (Cont.):
standards, 237–238
time period for, 92
value of, 90

Aging of work orders, 193–194
Alignment Readiness Checklist, 431
Alignment techniques, 397
Allocating work orders, 201–215

examples of, 203–215
procedure for, 201–203

Apprentices, 150–151
defined, 150
as planners, 48

Apprenticeship program, 373–374
Arbitration (with contracted-out

work), 771–790
and company justification of

subcontracting, 783–787
for employees who are out of work,

775–776
and good faith, 787–788
impact on employees, 773
for loss of jobs, 776–778
for loss of opportunity to learn, 

778–779
for loss of overtime, 774–775
for matching hours, 778
and normal/customary work,

779–780
for reclassified employees, 778
and unusual, infrequent work,

781–783
and work/equipment involved, 779

Area maintenance, planning group
for, 698–699

Assigning work orders, 247–255
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Attachments File, 273–274
Attachments to work orders, 144,

147–148
file for, 273–274
forms, 263–265
O&M manuals as, 273
for parts, 159

Augusta Service Company, 768–769
Auto generation of work orders, 303
Availability metrics, 329–330
Awareness, 676–677
Backlogged work hours, as indicator,

338
Backlogged work orders, 191

allocating, 203–212
assignment of, 259–260
as indicator, 336, 337
sorting, 195–200

Backup systems (CMMS), 300
Baldridge, Rick, 651
Baldwin, Bob, 261
Beck, Larry, 283
Benchmarks, 236–237
Berger, David, 283, 298–300, 

651, 652
Bills of material, 159, 274
Blanket work orders, 562–563
Blind squirrel theory, 354
Bonus plans, 365
Bradley, Larry, 416
Break time, 156, 157
Breakdowns, 2
Brown, Gifford, 2
Bulkhead mounted spares, 384
Burner Checksheet, 432

Canceling of work orders, 142
Capacity:

indicators of, 329–330
as lifeblood of company, 1–2

Cause maps, 569–594
Cautions, 148–149
Central staging area, 221–222
Centralized maintenance, planning 

group for, 698–699
Certification programs, 377–379
Certified electricians, 152
Certified I&C technicians, 152

Certified lab technicians, 153
Certified machinists, 151
Certified mechanics, 151
Certified painters, 151
Certified welders, 151
Cleanliness (of equipment), 314–316,

396
Clearing equipment, 256, 257, 654
Clerks, as planners, 47
Closing work orders, 128, 174–181
CMMSs (see Computerized

maintenance management
systems)

Codes, 127, 133–137, 602
action taken, 635–640
department and crew, 605–606
equipment group and system,

611–615
equipment type, 631–635
in formal work order system, 358
how found, 607–608
outage, 609–611
plan type, 608–609
plant and unit, 611
priority, 602–603
problem cause, 635–640
problem class, 635–640
problem mode, 635–640
status, 603–604
work type, 606–607

Common databases (CMMS), 296–297
Communication, 113–115

coding and clarity in, 135
as planning tool, 364–365
plan-writing guidelines, 148–149

Company vision, maintenance in,
1–2

Compensation:
for planners, 690–691
and productivity, 236
and skill of planners, 328
for technicians, 374

Component level files (minifiles),
40–46, 266–271

and computerization, 46
creating, 267–269
in Equipment History Files,

269–272
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Component level files (minifiles)
(Cont.):

filing system for, 41–42
illustrations of, 44–46
information in, 266
as key to success, 40–41
making, 137–138
number of, as indicator, 336, 337
numbering of, 43–44
O&M manuals in, 160
paper work orders in, 176
physical arrangement of, 43–44
special tools list in, 165
system files vs., 42–43
using, 137
work order history in, 361

Computerized maintenance
management systems (CMMSs),
283–311, 649–680

advanced planning/scheduling
features of, 310–311

advice for planners using, 308–310
and assignment of backlog work,

259, 260
and auto generation of work

orders, 303
backup systems with, 300
benefits with, 292–298
cautions with, 298–305
common databases with, 296–297
confidence in, 268
cost assignment with, 300
creating vs. purchasing, 291–292
customizing, 292
and death march projects, 659–662
and elimination of paper

documents, 301–302
and employee evaluations,

300–301
faulty processes with, 298–299
finding work orders with, 295–296
generation of PM work orders

with, 297
glitches in, 657–659
implementation of, 304–305
information for metrics/reports

from, 294–295
and instrument calibration, 303

Computerized maintenance
management systems (CMMSs)
(Cont.):

inventory control with, 293–294
linking information to equipment

with, 296
ongoing support for, 679
paper work orders with, 175–176
parts list development with, 160
in planner’s daily work, 284–290
planning and scheduling features

of, 650–656
and planning group establishment,

736–739
planning projects using, 662–679
planning vs., 46, 649–650
and predictive maintenance,

302–303
problem diagnosis with, 298
purchase of, 291–292, 304–305
reliability and speed of, 299–300
root cause analysis with, 298
scheduling with, 297
selection of, 304–308
single user vs. larger networks,

291
and software already in use,

290–291
standardizing work processes with,

293
templates with, 303–304
type of projects with, 656–657
unnecessary metrics with, 301
unreasonable expectations of, 283
user-friendliness of, 304
work calendars in, 186
work order system manual

sections for, 602–638
work request for, 663
and workflow system, 301
and working with IT group,

679–680
Computers, 291
Configuring CMMS, 292
Confined spaces, 167
Connaughton, George, 763, 766
Construction, maintenance and 

deferral of, 1
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Construction phase, 675
Consultants, 669
Contracting out work, 172–174,

759–791
alternative forms of, 767–771
arbitration considerations in,

771–790
problems with, 764–767
reasons for, 760–764

Contractor, defined, 172
Control, 323–338

indicators in, 329–338
of inventory, 382–386
and organization structures,

323–326
for planning group establishment,

695–696
of schedule compliance, 414–415
selection/training of planners,

326–329
of wrench time, 413–414

Conversion scripts, 672
Coordination, 15–19

of parts, 157–159
planners’ skill in, 327
of planning process, 343–344

COPQ (see Cost of Poor Quality)
Corporate projects, 393–394
Cost:

of CMMS, 304–306
CMMS and assignment of, 300
of contracted out work, 173
of jobs, estimating, 168–171,

676–677
of maintenance, 3

Cost of Poor Quality (COPQ),
666–667

CPMs (see Critical path methods)
Credibility of job plans, 155–156
Crew leaders, supervisors vs.,

371–372
Crew ready area, 223
Crew (maintenance) supervisors,

379–380
advance scheduling and role of, 

78, 90
availability forecast by, 184–185
buy-in to planning by, 114–115

Crew (maintenance) supervisors
(Cont.):

daily scheduling by, 75–77, 97–100,
184, 246–261

day in life of, 241–246
duties of, 462–463
as keepers of culture, 405
options for handling extra work, 31
as planner supervisors, 29–31
reliance on, 59
staging by, 224
and unsatisfactory work plans, 62
work calendar updates by, 186

Crew Work Hours Availability
Forecast, 184–191, 427

Cribs, open, 385
Critical factors, 674
Critical path methods (CPMs), 231
Critical spares program, 280,

384–385
Crossan, John, 101
Culture, 405, 697
Customizing CMMS, 292
Cycle of maintenance and planning,

34–37

Daily Schedule form, 430
Daily schedule meeting, 256
Daily scheduling, 183, 246–261

assigning names, 247–255
benefits of, 246
as continual cycle, 260–261
coordination with operations

group, 255–257
by crew leader, 75–77, 97–100, 

184
handing out work orders, 

257–260
importance of, 84–88
one job at a time, 76
and outage maintenance, 

75–76
Databases (CMMS), 296–297
Day, John, Jr., 2
Death March (Edward Yourdon), 659
Death march projects, 659–662
Deficiency Tag form, 433
Deficiency tags, 265, 360
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Delays:
allowing for, 50–51, 56
avoiding, 56, 65
as percentage of workforce time, 

66, 67
planning and reduction of, 342
reduction of, 10
and schedule compliance, 100–102
and staging of items, 225
in work hours/job duration

estimates, 156
Department and crew codes, 605–606
Design document, 670
Design phase, 673
Detail, level of, 144–147, 174
Discipline, organizational, 363–364
Divisionalized organization

structure, 326
Drawings, level of detail in, 144–147
Duplication of inventory, 384
Duration of jobs:

estimating, 153–157
work hours vs., 80

Effectiveness, maintenance, 2, 6
Efficiency, maintenance, 3, 6,

100–104
80% rule, 38
Electrical apprentices, 151
Electrical trainees, 149
Electricians, 151
Employee evaluations, CMMS and,

300–301
Empowerment:

scheduling vs., 563–569
standards vs., 61
value of, 87–88

Engineering assistance, 62, 
143–144

Engineers, as planners, 48
Enjoyment of work, 412–413
Equipment:

clearing, 218, 256, 257, 654
control over, 101
data on, 360–362
filing information by, 43
history of, 360–362
identification and tagging for,

643–650

Equipment (Cont.):
linking information to, with

CMMS, 296
minifiles linked to, 266
newly-installed, 317
O&M manuals with, 160
parts lists for, 274
preinstallation maintenance of, 2
schematics for, 278–280
Technical Files for, 272–273

Equipment group and system:
codes for, 611–615
definitions of, 615–631

Equipment History Data Sheet, 434
Equipment History Files, 269–272
Equipment manuals, 360–361
Equipment Normal PM’s and

Checks, 271, 437
Equipment tags, 643–650

creation/placement of, 648–650
numbers for, 644–648
and planning group establishment,

730–731
Equipment Technical Data Sheet, 

269, 435
Equipment type codes, 631–635
Error proofing, 677
Estimates:

accuracy of, 51–52
based on planner expertise, 47–55
illustration of, 53–55
of job cost, 168–171, 676–677
of job duration, 153–157
and nature of maintenance work,

52
by pigeon-holing, 50
purpose of, 52
and skill of planners, 47–49
and specialized skills, 52–53
standards for, 50, 51
time, 49–50
at weekly or longer level, 89–90
of work hours, 153–157

Extensive maintenance:
examples of, 113
guidelines for identifying, 795–796
minimum maintenance vs.,

112–113
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Facilities under construction,
planning group for, 698

False priorities, 84, 85
Fastening (in maintenance), 315
Feedback, 174

benefit from, 43
for estimating work hours, 261
guidelines for, 174–175, 797–798
for improvement, 34–35
in planner’s learning curve, 37–38
from technicians, 59
on work order form, 128

50% rule, 38
File Creation Station, 268, 694–695
Files:

active, 130
Attachments, 273–274
availability of, 44
component level, 40–46, 137–138,

266–271
Equipment History, 269–272
and planning group establishment,

732–733
for project work, 393–394
security of, 280–281
system, 42–43
Technical, 272–273, 278
Vendor, 274
waiting-to-be-planned, 128, 129
workspace layout for, 694–695

Filing system, open, 272
Forecasts:

labor, 88–91
work hours, 184–191, 332–333

Forms, 262–266, 425–451
Advance Schedule Worksheets,

428–429
Alignment Readiness Checklist,

431
Burner Checksheet, 432
Crew Work Hours Availability

Forecast, 427
Daily Schedule, 430
Deficiency Tag, 433
Equipment History Data Sheet,

434
Equipment Normal PM’s and

Checks, 437

Equipment Technical Data Sheet,
435

functions of, 262
Information Checksheet to Balance

Observations, 438
Parts Information Sheet, 436
work order, 356, 426, 440–451,

597, 600–602
work request, 130
Wrench Time Observation Data

Sheet, 439
Fox, M., Jr., 760, 772
Full automation, 677
Future work, 33–40

and cycle of maintenance/planning,
34–37

defined, 34
and help with jobs-in-progress,

38–39
illustration of focus on, 39–40
and planners as information/parts

finders, 36–38
and technicians’ need for

information, 34

Galley, Mark, 569
Goals:

in advance scheduling, 78
in incentive programs, 367–369

Hand tools, 382
Helpers, 151
Hiring employees, 271
History, work order, 361
How found codes, 607–608
Human factors in planning 

(see People rules of planning)
Humphries, Jim, 765–767
Hutchins, Bruce, 759

I&C (instrument and controls)
apprentices, 151

I&C (instrument and controls)
certified technicians, 152

I&C (instrument and controls)
technicians, 151

I&C (instrument and controls) 
trainees, 149
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Idhammar, Christer, 283
Incentive programs, 365–369
Included/excluded lists, 669
Indicators (metrics), 329–338

backlog of work hours, 338
backlog of work orders, 336, 337
with CMMS, 294–295, 301
in control of planning/scheduling,

329–338
minifiles made, 336, 337
planned coverage, 330
as planning tool, 397–403
reactive vs. proactive work, 330–331
schedule compliance, 333–335
schedule forecast, 332–333
work orders completed, 337–338
work type, 331, 332
wrench time, 335–336

Inefficiency, interruption as source
of, 84–85

Informal planning, 127
Informal scheduling, 127
Information Checksheet to Balance

Observations, 438
Information technology (IT),

291–292, 679–680
Instrument and controls (I&C)

apprentices, 151
Instrument and controls (I&C)

certified technicians, 152
Instrument and controls (I&C)

technicians, 151
Instrument and controls (I&C) 

trainees, 149
Instrument calibration, CMMS and,

303
Insulation work, contracting of,

172–173
Interruptions:

emergency jobs, 98
as source of inefficiency, 84–85

Inventory control/management,
293–294, 310, 382–386

Issues log, 670
IT (see Information technology)

Job, ownership of, 408
Job cost, estimating, 168–171

Job description (planners), 688–689,
745–746

Job duration:
estimating, 153–157
work hours vs., 80

Job (work) plans:
common traps with, 81–82
contents of, 27
credibility of, 155–156
defined, 27
and experience of planner, 58
level of detail on, 57
for outage maintenance, 81
research in creating, 262
and skill levels of technicians, 56,

79–83
wrench time in, 82

Job safety, 167–168
Job sites, staging at, 223
Job tool card, 165
Jobs-in-progress:

parts procurement for, 161
planners’ help with, 38–39,

410–411
in schedule compliance, 

101–102
troubleshooting, 140

Jones, Doug, 768

Kapp, Karl, 298
Kelley, Eleanor, 363
Knowledge drain, 261

Lab technicians, 151
Labor cost, 169
Labor forecasts, 88–91
Layoffs, 777
Leadership, as planning tool,

362–364
Leonard, Joel, 416
Leverage, 10, 13–14
Lube oil manual, 278
Lubrication, 314–316, 396

Machine bureaucracy organization
structure, 326

Machinists, 151
Mainframe computers, 291
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Maintenance:
competitive edge provided by, 1
details involved in, 3–4
investment in, 1
need for improvement in, 3–4
outage, 8
planned, 389
planning and cycle of, 34–37
predictive, 319–320
preventive, 313–319
proactive, 2, 22
project work, 393–396
purpose of, 1–2
reactive, 21
reliability, 386, 393
routine, 8

Maintenance analyst duties, 464
Maintenance effectiveness, 2, 6
Maintenance efficiency, 3, 6, 100–104
Maintenance improvement

programs, 353–355
Maintenance managers:

duties of, 463
and planners on field crews, 31–33
planning improvement

considerations for, 755–757
Maintenance metrics 

(see Indicators)
Maintenance planners, 17, 19

CMMS in daily work of, 284–290
day in life of (using CMMS),

284–290
day in life of (without CMMS),

121–124
duties of, 453–458
expertise of, 47–55
on field crews, 29–33
formal job description for, 

745–746
role of, 8
sample training tests for, 747–753
selecting number of, 13–14
selection and training of, 323,

326–329
specialization by, 32
as technicians’ information-finders,

34, 36–38
training of, 725–727

Maintenance planning, 4–22
adjustments in, 107–119
benefits of, 9
calculating specific benefit of,

13–15
CMMS features for, 650–656
component level files in, 137–138
as coordinating mechanism, 15–19
coordination of, 343–344
craft skill levels in, 149–153
defined, 4, 341
effectiveness of, 36
and engineering assistance,

143–144
frustration with, 21–22
as “giving away work,” 406–407
imperfection of, 407
informal, 127
job steps in, 410
lack of perfection in, 407
and maintenance

effectiveness/efficiency, 6
mission statement for, 20–21
need for, 341–342
ongoing, 714–717
for parts, 4–5
and performance

testing/engineering, 141–142
practical results of, 9–12
principles of (see Planning

principles)
process of, 128–130
and productivity, 12, 19–20
purpose of, 6, 65
quality issues in, 19–20
resources for, 353
and scheduling control, 6–8
scheduling vs., 73, 75
scoping jobs, 138–139
and specialization, 15–16
as system, 6, 342–343
as tool, 284, 352–354
for tools, 5
troubleshooting, 139–141
work order system in, 124–128 

(See also Work orders)
Maintenance planning clerk duties,

460–461
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Maintenance planning project
manager duties, 463–464

Maintenance productivity 
(see Productivity)

Maintenance purchaser/expediter
duties, 461–462

Maintenance scheduler duties,
459–460

Maintenance shops, 380–381
Maintenance supervisors (see Crew

supervisors)
Maintenance Technology, 261
Management:

human resources issues for,
370–371

key questions for, 755–757
planning as support for, 

113–115
for planning group establishment,

695–696
planning group support from, 

717–719
planning role of, 343–344
as planning tool, 362–364

Material Data Safety Sheets
(MSDSs), 167, 278

Materials:
coordination of, 157–159
identification of, 157–159, 162
purchasing, 160–162
stockouts, 162–163

Materials purchaser, 224
Mean time between failures (MTBF),

399–400
Mechanical apprentices, 150
Mechanical trainees, 149
Mechanics, 151
Meetings:

for coding, 135
crew, 175
for daily scheduling, 256
for weekly scheduling, 

215–217
for work order review, 127

Megatrends (John Naisbitt), 412
Metrics (see Indicators)
Minifiles (see Component 

level files)

Minimum maintenance:
examples of, 113
extensive maintenance vs.,

112–113
guidelines for identifying, 795–796

Mission of planning, 20–21, 27, 29,
78

Mission statement, 20, 793
Mobley, Keith, 11, 372
Moore, Ron, 760–761, 763–765
MSDSs (see Material Data Safety

Sheets)
MTBF (see Mean time between

failures)
Multicraft programs, 375–377

Naisbitt, John, 412
Nameplate, equipment, 360
New plants/units, planning group for,

741–742
Newly-installed equipment, 317
Nicholas, Jack, 57
Notes, 148–149
Numbering:

of equipment, 644–648
of files, 43–44
parts stock numbers, 162
of work orders, 130–131,

639–640

Oas, Arne, 293
O&M manuals, 160, 360

as attachments to work orders, 273
with CMMS, 302
files for, 273

1-10-100 Rule, 2
100% rule, 94
Open filing system, 272
Operations coordinator, 134–135, 461
Operations group:

daily scheduling coordination with,
255–257

equipment clearing by, 218, 256,
257

in outage scheduling, 235
Organization structures, 323–326
Organizational discipline, 363–364
Outage codes, 609–611
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Outage maintenance, 8
assigning crews for, 75–76
defined, 227, 654
individual jobs within, 229–232
job plans for, 81
keys in scheduling, 226–227, 235
major outages, 227
planning work orders for, 229
project work as, 320
scheduling for, 226–235
scope control in, 232–234
short outages, 227–228
standing work force for, 226

Overall availability metric, 329
Overassigning work, 93–94
Overhauls, 227
Overtime cost, 169
Ownership:

of job, 408
of work orders, 59–61

Painters, 151
Paper documents:

CMMS and elimination of,
301–302

for work order systems, 125
work orders, 175–176, 652

Parts:
breakdowns of, 159
bulkhead mounted spares, 384
coordination of, 157–159
cost of, 169–170
critical spares programs, 280,

384–385
equipment parts list, 159–160
identification of, 8, 157–159
planning for, 4–5
purchasing, 160–162, 733–735
rebuilding, 173–174
reserving, 162–163
rotating spares programs, 280,

384–385
staging, 163, 217–226
storeroom identification/stock

numbers for, 162
Parts Information Sheet, 

270, 436
Paulson, Stephen, 323, 325

PdM (see Predictive maintenance)
Peer pressure, daily scheduling and,

77
People rules of planning, 405–417

accountability for time estimates,
409–410

attitudes toward technicians,
411–412

control of schedule compliance,
414–415

control of wrench time, 413–414
cutting of resources, 416–417
enjoyment of work, 412–413
help with jobs-in-progress,

410–411
imperfection of planning, 407
job steps in plans, 410
need for skilled technicians, 408
ownership of job, 408
planning as “giving away work”

concept, 406–407
scheduling as stress reduction, 413
time estimates, 408–409
training, 415–416

Performance evaluations, for
planners, 692–694

Performance measurement:
with schedule compliance, 

100–104
with work sampling, 64–70

Performance testing/engineering,
141–142

Personal computers, 291
Personality (in work assignment),

252
Personnel:

hiring of, 271
planning issues with (see People

rules of planning)
qualifications of, 369–371
training and classification of,

371–380
Peterson, Brad, 4, 12
Pigeon-holing, 50
Plan type codes, 608–609
Planned coverage, 61, 330
Planned maintenance, 389
Planned packages, 27
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Planned work, 22
Planning (see Maintenance planning)
Planning group establishment,

683–744
aids and barriers to, 700–744
for centralized vs. area

maintenance, 698–699
and CMMS, 736–739
and equipment tags, 730–731
executing jobs, 712–714
existing, 696–697, 739–741
in facilities under construction,

698
and files, 732–733
first-time initiation of, 683–696
management and control for,

695–696
management support for,

|717–719
for new plants/units, 741–742
in older vs. newer facilities, 698
and ongoing planning and

scheduling, 714–717
organization and interfaces for,

686–688
organizing/establishing, 

703–706
planner development, 691–692
planner selection, 689–690,

725–727
planner training, 725–727
and planning of work, 706–710
purchasing of parts, 733–735
scheduling jobs, 710–712
and self-directed teams, 743–744
as separate unit, 29–33
setting up, 683–686
supervisor support for, 719–721
and technician interruptions,

728–730
technician support for, 721–723
with traditional vs. self-directed

work teams, 699–700
urgent breakdowns issues for,

727–728
and work order system, 735–736
workspace layout, 694–695

Planning management, 703–717

Planning principles, 27–72, 342–343,
793–794

component level files, 40–46
estimates based on planner

expertise, 47–55
focus on future work, 33–40
measuring performance with work

sampling, 64–70
recognizing of skill of crafts, 55–64
separate department for planning,

29–33
use of CMMS vs., 649–650

Planning supervisor, 29–30, 463
Plans, standard (see Standard plans)
Plant and unit codes, 611
Plant capacity, 1–2
Plant schematics, 278–280
Plant-level project work, 394
PM (see Preventive maintenance)
Predictive maintenance (PdM),

319–320
and CMMS, 302–303
in outage maintenance, 232
as tool, 390–393

Preventive maintenance (PM),
313–319

checklists for, 318–319
and CMMS, 297
files for, 317–318
frequency of, 316–317
planned maintenance vs., 389
priority of, 193
scheduling, 91
scope of work orders for, 315
sliding schedules with, 317
standards for, 237
time estimates for, 316
TLC in, 314–316
as tool, 387–390

Priorities:
and daily scheduling, 246
false, 84, 85
importance of, 84–88
overriding, 91
and productivity, 584–594
sorting work orders by, 

192–194
Priority codes, 602–603
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Proactive maintenance, 2, 22
advance scheduling of, 78
examples of, 112
guidelines for identifying, 795
reactive vs., 107–112, 330–331

Problem cause codes, 635–640
Problem class codes, 635–640
Problem diagnosis (with CMMS), 298
Problem mode codes, 635–640
Procedures-based maintenance, 57,

59, 144–146
Procurement:

of nonstock items, 160–162
resources for, 419–424

Productivity, 10–11, 561–594
and aging of priorities, 194
and amount of work assigned, 

73, 75
and blanket work orders, 562–563
and compensation, 236
and empowerment vs. scheduling,

563–569
in exceptional crafts and plants,

561–562
and maintenance, 10–11
of maintenance time, 4
measurement of, 11
planning vs., 65, 66
and priorities system, 584–594
and quality, 19–20
and schedule compliance, 569–584
and scheduling/control, 6–8
and specialization, 17
and use of standards, 238
(See also Wrench time)

Professional bureaucracy
organization structure, 326

Profitability, productivity and, 6–8
Project charter, 669
Project plan, 667
Project work, 320–321, 393–396

CMMS, 662–679
cost of, 170–171

Purchasing parts, 160–162

Quality:
and estimated work hours, 157
focus on, 19–20

Quotas, 235–236

Reactive maintenance, 21
examples of, 112
guidelines for identifying, 795
priority of, 129
proactive vs., 107–112, 330–331
schools of though about, 109–110

Reactive work hours, as indicators,
331

Reassignment of work, 143–144
in daily scheduling, 251
for performance

testing/engineering, 141
Rebuilding parts, 173–174
“Red Green Report,” 333–335
Reimer, Ron, 397
Reliability maintenance, 386–387,

393
Reliability-cost relationship, 3
Repetitive work, 38, 40
Report information, from CMMS,

294–295
Reserving parts, 162–163
Resources, 262, 266–281

Attachments File, 273–274
component level files, 266–271
critical/rotating spares program,

280
cutting of, 416–417
Equipment History Files, 269–272
equipment parts lists, 274
lube oil manual, 278
Material Data Safety Sheets, 278
plant schematics, 278–280
for procurement, 419–424
security of, 280–281
standard plans, 274–278
Technical Files, 272–273

Riggs, Warren, 61
Root cause analysis, 139, 298
Rotating spares programs, 140–141,

280, 384–385
Routine maintenance, 8, 48
Safety, 167–168
Scattered staging areas, 222–223
Schedule compliance (schedule

success), 100–104, 250
control of, 414–415
as indicator, 333–335
and productivity, 569–584
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Schedule forecast, as indicator,
332–333

Schedule meetings:
daily, 256
weekly, 215–217

Schedule success (see Schedule
compliance)

Scheduling, 710–712
advance (see Advance scheduling)
with CMMS, 297, 650–656
daily (see Daily scheduling)
empowerment vs., 563–569
importance of, 84–88
informal, 127
information for, 8
ongoing, 714–717
outage, 226–235
planning vs., 73, 75
and productivity, 6–8
as staging factor, 221
as stress reduction, 413
success in, 73
and time spent on planning, 30
of training/special meetings, 189
weekly, 183–184
work order process for, 358

Scheduling principles, 73–106,
794–795

advance scheduling, 77–78
crew leader development of daily

schedule, 97–100
importance of schedules and job

priorities, 84–88
need for, 73, 75–77
performance measurement with

schedule compliance, 100–104
planning for lowest required skill

level, 79–84
scheduling for every work hour

available, 93–97
scheduling from forecast of highest

skills available, 88–92
Schematics, 278–280
Schimmoller, Brian, 762
Scoping, 142–143

checking minifiles prior to, 137
defined, 138
intent of, 145
need for, 138

Scoping (Cont.):
for outage maintenance, 232–234
for preventive maintenance, 314
and type of job, 139
work hours in, 156

Security of files, 280–281
Self-directed teams, 699–700,

743–744
Senge, Peter, 364
Shops, 380–381
Short notice outage work (SNOW),

228–229, 231, 234
Short outages, 227–228
Shutdown checklists, 397
Signoff, 676
Simple organization structure, 326
Sketching, level of detail in, 144–147
Skill level:

folders for, 201, 202
job plan designation of, 149–153
of planners, job estimation and, 

47–55
planning for lowest required,

79–84
scheduling from highest skills

available, 88–92
of technicians, 57–58
in work hours/duration estimates,

153–155
Smith, Adam, 15–16
SNOW (see Short notice outage work)
Software:

CMMS, 304–305
existing, CMMS with, 290–291
upgrades for, 656–657

Sorting work orders, 191–201
SPC (statistical process control), 677
Special tools, 165–167, 382

in CMMS, 669
cost of, 170

Specialization, 15–16
Spielman, Joe, 373
Splitting work hours, 207
Staging, 163, 217–226

benefits of, 217–219
daily, 225
defined, 217
and delays in jobs, 85
guidelines for, 220–221, 796–797
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Staging (Cont.):
location for, 221–224
personnel for, 224
process of, 224–226
selecting items for, 219–221

Standard plans, 274–278
examples of, 275–278
forms vs., 263, 264
parts lists in, 160
purpose of, 274–275

Standards, 237–238
empowerment vs., 61
for job duration, 155
for time estimates, 50, 51
for work hours, 155, 186
for work processes, 293

Standby crews, 396–397
Startup time, 157
Statistical process control (SPC), 677
Status codes, 603–604
Stock numbers, 162
Stockouts, 85, 162–163
Storerooms, 382–383

arrangement of, 160
identification of materials in, 162

Stretch goals, 367
Subcontracting (see Contracting out

work)
Supervisors:

crew (see Crew supervisors)
as planners, 48–49
planning supervisors, 29–30, 463

Supplier resources, 419–424
System files, 266

in Equipment History Files,
269–272

usefulness of, 42–43

Tags:
deficiency, 265, 360, 433
equipment, 643–650, 730–731

Teamwork, as planning tool, 365–369
Technical Files, 272–273, 278
Technician benches, 223–224
Technicians, 374–375

attitudes toward, 411–412
defined, 151
feedback from, 59
interruptions by, 728–730

Technicians (Cont.):
job file history information for, 57
job plan detail vs. skills of, 57–58
and ownership of work orders,

59–61
peer pressure among, 77
as planners, 48
planners finding information for,

34, 36–38
planning group support from,

721–723
recognizing skills of, 55–64
scheduling factors with, 98
single vs. pairs, 81
skill levels of, 149–153
skilled, need for, 408
total information for, 62

Technologists, as planners, 48
Templates (CMMS), 303–304
Test labs, 672–673
Test phase, 675–676
Test script, 670–671
ThinkReliability.com, 569
Thomas Register® books, 274
Tightness, 314–316, 396
Time estimates:

accountability for, 409–410
and people rules of planning,

408–409
for preventive maintenance, 316
skill needed for, 49–50

TLC (tightness, lubrication, and
cleanliness), 314–316, 396

Tognazzini, Bruce, 651, 652
Tool room, 381–382
Tools (for maintenance work):

cost of, 170
hand tools, 382
identification of, 8
planning for, 5
shops, 380–381
special, 165–167, 170, 382, 669
staging, 163, 217–226
tool room, 381–382

Tools (for planning), 351–403
CMMS, 283, 284
communication, 364–365
defined, 351
equipment information, 360–362
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Tools (for planning) (Cont.):
improved work processes, 396–397
inventory management, 382–386
leadership and management,

362–364
maintenance metrics, 397–403
predictive maintenance, 390–393
preventive maintenance, 387–390
project maintenance, 393–396
qualified personnel, 369–371
reliability maintenance, 386–387
teamwork, 365–369
training and classification of

personnel, 371–380
work order system, 355–360

Trainees, 149
Training, 371–380

apprenticeships, 373–374
certification programs, 377–379
as control method, 676–677
for crew supervisors, 379
in estimating, 52–53
for giving feedback, 175
multicraft programs, 375–377
need for, 415–416
of planners, 691–692, 725–727
as planning tool, 371–380
sample tests for, 747–753
scheduling of, 189

Troubleshooting, 139–141
Turnarounds, 75, 227

Underassigning work, 93, 94
Unplanned work, 22

Vendor Files, 274
Vision:

company, 1–2
of planning, 29, 78

Waiting-To-Be-Planned file, 
128, 129

Warnings, 148–149
The Wealth of Nations (Adam Smith),

15–16
Weekly schedule meeting, 215–217
Weekly scheduling (see Advance

scheduling)
Welders, 151

“What’s In It For Me?” (WIIFM), 344
White knights, 363
WIIFM (“What’s In It For Me?”), 344
Wireman, Terry, 314
Work calendars, in CMMS, 186
Work flow diagrams, 597–599
Work hours:

allocation by, 202–203
backlog of, as indicator, 338
in daily scheduling, 252
estimating, 153–157
forecasting, 184–191
as indicators, 402–403
job duration hours vs., 80
rounding off, 81–82
scheduling for every work hour,

93–97
splitting, 207

Work Order Allocation Worksheet,
203

Work order form, 130–133, 426
completed, 440–451
defined, 356
manual information on, 597,

600–602
Work order planning, measuring

leverage of, 13–15
Work order system:

defined, 356
guidelines for, 359–360
and planning group establishment,

735–736
as planning tool, 355–360
value of, 356–357

Work order system manual, 
595–640

action taken codes, 635–640
CMMS instructions, 602
codes, 602
department and crew codes,

605–606
distribution of, 597, 640
equipment group and system

codes, 611–615
equipment group and system

definitions, 615–631
equipment type codes, 631–635
how found codes, 607–608
outage codes, 609–611
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Work order system manual (Cont.):
plan type codes, 608–609
plant and unit codes, 611
priority codes, 602–603
problem cause codes, 635–640
problem class codes, 635–640
problem mode codes, 635–640
status codes, 603–604
table of contents for, 595–596
work flow diagrams, 597–599
work order form information, 597,

600–602
work order numbering system, 

639–640
work type codes, 606–607

Work orders, 6, 124–149
accuracy of estimates for, 51
aging of, 193–194
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