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exact text of the guidelines for classification of work (reactive, proactive,
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lnformut.ion contained in this work has been obtained by The McGraw-Hill
Companies, Inc. (“McGraw-Hill) from sources believed to be reliable. However, nei-
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tion. This work is published with the understanding that McGraw-Hill and .ils authors
are supplying information but are not attempting 1o render engineering or o‘ther prOl-
fessional services. If such services are required, the assistance of an appropriate pro-
fessional should be sought. 4
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FOREWORD

We are witnessing a major change in maintenance. It 1s moving from an equipment repair
service to a business process for increasing equipment reliability and ensuring plant capac-
ity. Its practitioners are trading their reactive cost center mentality for a proactive equipment
asset management philosophy.

As editor of a technical business magazine covering the maintenance and reliability
ficld, I have had an opportunity to track maintenance during its move from craft to profes-
sion. I have had the pleasure of writing about its leaders, the people and organizations who
are continually extending the benchmark for maintenance excellence. Many are well on
their way to establishing themselves at a level where maintenance performance is measured
not by simple efficiency, but by contributions to plant productivity and profitability.

One of my favorite jobs as an editor is the reporting of best practices to the maintenance
community. I first met Doc Palmer during such an assignment—a magazine cover story
on a plant maintenance improvement program. Since then, I have published some of his
articles and heard his conference presentations, and found that he has a superb understand-
ing of the practices leading to maintenance excellence.

One belief that the leading organizations hold in common is that maintenance is a busi-
ness process and that formal planning and scheduling is Key to its success. Yet, there is a
dearth of practical references on the subject. Most articles and conference papers on plan-
ning and scheduling stress its strategic importance, but they do not delve into the practi-
cal details because of limitations imposed by article length or conference programming.
Doc has leaped over this hurdle with his Maintenance Planning and Scheduling Hand-
book. There is now a ready reference to take the action oriented maintenance practitioner
to the level of understanding needed to install a planning and scheduling function and
make it work.

The book positions planning in maintenance operations and then proceeds logically to
introduce the principles of planning and scheduling and explain how to make planning
work. Additional sections cover the nuances of planning preventive maintenance, predic-
tive maintenance, and project work. The book concludes with helpful information on how
to get started.

Maintenance Planning and Scheduling Handbook is a welcome addition to the body of
knowledge of maintenance excellence and how to achieve it.

Robert C. Baldwin
Editor, Maintenance Technology Magazine
Barrington, 1L
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~  CHAPTER2

PLANNING PRINCIPLES

and mission of planning and then presents the principles
of effective planning. Each principlt‘ id_cmiﬁcs an important _crossroad. At each cross-
road, the company has to make a decision rcg_;irdlng ull.crna-lwc: ways to conduct 'plun-
ning. The decision the company makes regarding each situation determ.mcs the ultimate
success of planning. Each principle presents the recommended solution to the cross-

This chapter recaps the vision

roads

dg:t principles greatly contribute to the overall success of planning. First, the com-
pany organizes planners into a separate department. Second, plunncys concentrate on
future work. Third, planners base their tnlgs_ on the component !cvcl of systems. Fourfh.
planner expertise dictates job estimates. Fifth, planners recognize the skill of the crafts.
And sixth, work sampling for direct work time prm-'lf.ics the primary measure of plan-
ning effectiveness. Figure 2.1 shows the entire text of these principles.

THE PLANNING VISION; THE MISSION

As presented in the Introduction, the mission of planning revolves around making the

right jobs “ready to go.” Maintenance management uses planning as a 190! to reduce

unnecessary job delays through advance preparation. To prepare a job in a.dvunce_. a

planner develops a work plan after receiving a work request. The work plan is not_hl_ng

more than the assembled information that the planner makes ready for the technician
who will later execute the work. Some organizations call the work plan a work package
or a planned package. At a minimum, the work plan includes a job scope, identification
of craft skill required. and schedule time estimates. The planner may also include a pro-
cedure for accomplishing the task and identify any parts and special tools required. Thfz
scheduling information produces the most help for the maintenance effort because it
facilitates allocation of the personnel resources each week. The parts information and
tool information follow in helpfulness. With the proper planning or preparation for each
job, this effort sets the stage to increase the productivity of the maintenance force.

The vision of planning is simply to increase labor productivity. The mission of plan-
ning is simply to prepare the jobs to increase labor productivity. As simple as this
sounds, when management implements planning, it becomes apparent that the planning
system abounds with many subtleties. The inability of many companies to recognize or
deal with these subtleties prevents their planning organizations from yielding produc-
tivity improvements. The following principles guide planning through these particular
difficulties to be effective.

2.1
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PLANNING PRINCIPLES

2.3

PRINCIPLE 1: SEPARATE DEPARTMENT

Planning Principle 1 (Fig. 2.2) states

The planners are oreanized mto d separate department from the craft maintenance
e ple € ¢ { z : o coe i

crews rn,j(u'r!u e spectalizing planning rechniques as we Il as focusing on future work.
Trew [ <

The first principle dictates that planners are not mlunbcrs o-l' the craft crew for which
they plan. Planners report to i different supervisor th"m l‘h:i‘l of tl?c craft crew. The com-
pany places planners into a separate crew of their t"n\\ n. They have their own supervisor.
With a small number of planners, the planners might report to the same manager who
holds authority over the crew supervisors. There may be a 1.cud plunncr' with some
responsibility 1o provide direction and ensure consistency within the planning group.

The problem with giving the crew supervisors authority u\'cr-lhcar respective plan-
ners is that the crew focuses almost exclusively on executing assigned work. The crew
members execute work: the planners do not. The planners must be engaged in preparing
work that has not yet begun. In actual practice, the Crew SUpervisor receives too much

pressure for the supervisor not to use the planner to assist wqu that hnslulrcady begun.
The crew supervisor must have repairs con)plctcd. It is tempting to reassign 1E‘plnnne_r to
a toolbox and say, “The planner isa qu;\lihcd welder \.\'ho can c.muf:_.hclp us. _E\'e‘n in a
plant with few reactive jobs. the supervisor should still have significant motivation to
keep actively complctin-g an assigned backlog of .wnr.k to keep the plant out of a reac-
tive maintenance mode. The supervisor has an Qh_hg:nmn o complete the assigned \\'prk
in an expeditious manner with a minimum of interruptions or dela.ys. _Once any job
encounters delays, the supervisor feels pressure (o mmmm.u_lhcm. With direct access o
the superior craft skills of a maintenance planner, the supervisor would always have sig-
nificant motivation to take a planner away from planning duties. TO the crew supervi-
sor, the present is always more urgent than the future. The work in progress is
more important than the job not yet begun. .
Management may contribute to this problem when planners report (o crew supervi-
sors. The pressure is especially intense if the maintenance manager has given a specific
direction to the crew supervisor, such as “Put that pump back on line today!” How does
the supervisor balance this instruction

always

against the manager’s admonition last year, “Try

4Principle 1

Separate Department

<4 Planners not on craft crews

4+Planners not pulling wrenchs

FIGURE 2.2 Separation reduces temptation.
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not to use the planner on field work unless necessary™? There will always be importyy,
work to complete today and the temptation to delay preparing for tomorrow ' work . t
Not only does the crew supervisor favor assigning craft work to the planner, the reg
of the crew members as well place more relative importance on the work in ngm;l.
than the paperwork of the planner. Such peer pressure encourages the planner 1o %
on jobs already begun or to take assignments directly for craft work willingly.

The natural inclination of the crew supervisor to place highest IMportance
assigned work, the unconscious pressure from management to encourage suUperviso
give craft work to planners, and the peer pressure from fellow crew members 4 con
tribute to taking planners away from planning duties. In actual practice, planners UI;
maintenance crews frequently work craft jobs and devote inadequate time 1o Plannip,
activities. As a result, crews have insufficient work to execute on a planned basis mcrc]i
because planners do not have time to plan much work. This situation may also lead 1,
another problem that manifests itself in an insidious fashion. Because p]umnng con.
tributes to scheduling, the lack of planning effort may decrease the number of waork
assignments to crews. The amount of work the company expects from cach Cre
decreases. The work assigned becomes more reactive in nature because the plant eXxe.
cutes less proactive work to head off problems. Gradually, the plant returns 1o A situg.
tion in which crews routinely repair equipment under urgent conditions and with lit)e
time remaining for maintenance to prevent equipment problems.

A self-fulfilling prophecy occurs for the manager who assigns planners 1o fielg
crews. Supervisors frequently put planners on their tools to pull wrenches Instead of
plan. Planners plan less work. Less work is assigned. Work that is assigned is more reac.
tive in nature, needing more on the job assistance. An apparent, but false, validatiop,
results showing that planners need to be on crews to help.

The problem is not managers, supervisors, or crew members with inadequate orgy.
nizational discipline or inadequate understanding of the nature of planning. The p,{,b_
lem is poor alignment of the company organization with the company vision. Simply
removing the planners out from under the crew supervisors allows the planners (o per-
form planning duties. The problem is not having persons who can resist the lemptation
to use a planner’s craft skills. The problem is creating a situation where the temptatioy
exists. The company avoids this situation by removing the planners from direct contrg)
of the maintenance crews. Then when the SUPETVISOr presumes it necessary to use a
planner as a technician on an emergency job, the maintenance manager makes the ¢g])
not the supervisor. '

If problems do arise where extra craft help is necessary, the supervisor has severg)
options besides using a maintenance planner. The SUPErvisor may assign more capable
technicians to difficult jobs. The supervisor may decide overtime work is appropriate,
The supervisor may decide to extend the job duration and not complete the job on sched-
ule. The supervisor may decide to take advantage of an existing contract to provide con-
tract labor assistance. The supervisor may decide to contract the job altogether. Perhaps
the supervisor could increase productivity by personally supervising the work. The
supervisor might request help from another crew. The labor contract might allow the
supervisor to use another craft as a helper. For example, an electrician might be an ade-
quate helper for a machinist on a particular task. Supervisors might also contribute their
own hands to the execution of the work. Many options besides using the planner exist
to expedite pressing field assignments.

Only after considering other avenues of help might the supervisor request using a
planner as a technician through the maintenance manager who applied the job pressure
in the first place. It is one thing for a manager to say “Fix that pump today!” and another
thing for the maintenance manager consciously to redirect other resources to the task.
Because a single planner helps leverage 30 technicians into 47, the planner in effect is

:L\xixl

Un
I's 1

W

CiM Ex. 1058 Page 18

D L ——



PLANNING PRINCIPLES 25

worth 17 persons. The planner s the last person the manager wguld \\"fml to pull away
for a field assignment. Compare the costof time and a half overtime Pmd to a mechanic
versus 17 times straight ime opportunity lost to the company for using a planner on a
field assignment. Even lnp_ic m'crlunc.ducs not compare lo_lhe economic waste of using
a pl:lllnc;I'tlr execution of work. Pulling a planner for a field assignment must be the
absolute last resort for the manager whq undcrsmmls. and believes in the leverage of
planning. Making the manager involved in each case for such a decision helps prevent
such reassignments.

The [nn;};lgcr might expect the crew supervisor to complain that management took
some of the best technicians from the work force to create the planner positions. The
manager must understand that for cach technician transformed into a planner, the work
force receives the equivalentof 17 technicians in return. It is in everyone's best interest
to make planning work. '!'im'c spentin cxplm_mng the leverage and .h.cl_\c‘t'it of planning
Lo supervisors both at these times of questioning and at the outset of initiating planning
is time well spent.

Another reason the company organizes planners into a separate group is to facilitate
or help the planners become specialized in planning tcghniqucs. Planners need to work
closely together to ensure proper execution and consistency of planning work itself.
There arc Z,mp]g opportunities to conduct planning in different manners. Planners need
the reinforcement of cach other’s help to plan jobs and follow the planning principles in
a common fashion. Consider a school musical band with a trumpet section. The first and
second trumpet parts follow the melody of the song exactly or very closely. However,

the third trumpet part if played alone might not even be recognizable as the song being
conducted. The third trumpet player greatly benefits when there are other third trumpet
part players. This is especially helpful if the third trumpet player occasionally loses the
place in the musical score. Listening to other third trumpets helps the player come back
into place. Maintenance planning provides a similar situation. Preparing work to be
accomplished in the future while the other technicians on crews scurry after jobs-in-
progress is a new experience and is difficult to master alone.

lllustrations

The following illustrations demonstrate this principle of planning. The first section
shows problems occurring as a result of not following the principle. The second section
shows success through application of the principle.

Not This Way. Maintenance Manager Scott Smith walked over to the office of the
mechanical crew supervisor. Each crew had its own planner who had a partitioned sec-
tion of the supervisor's office with a desk and computer. Smith did not expect to see the
planner necessarily because he knew that planners had to travel quite a bit to go to all
the jobs for scoping. So it was not unexpected that the planner was not at the desk. The
crew supervisor was not there either, which was appropriate, because Smith likewise
expected supervisors to spend time in the field with their crews. However, on the way
back to the front office, Smith happened to pass the fuel oil transter pumps and saw the
mechanical crew planner on a scaffolding assisting another mechanic hoist a valve into
place. After questioning the planner, it appeared that the crew supervisor wanted to have
the valve job completed today. He directed the planner to help the mechanic who was
having trouble managing the bulky valve alone. Smith could understand that the plan-
ner was under the direction of the supervisor, but Smith had begun to notice an uncom-
fortable trend. At least half of the time when he saw a planner, the planner would be
working on a crew. This probably contributed to the indicator Smith tracked showing
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that the crews spent most labor hours on unplanned work. Last week Smiy
seen one of the planners working as a tool room attendant. The superyis
room had borrowed the planner from one of the crews because the crey,
short-handed that day. Smith was somewhat reluctant to counsel his Super
the supervisors took such great pride in managing their own work. How,
for planning to work, obviously there had to be some planners doing pl
decided to meet with his supervisors again regarding the matter.

ad even
| the tool
as sudden]y
; |‘\ur because
x\c_r. N order
Anning Smith

or “I.
W
v

This Way. Maintenance Manager Scott Smith walked over to the office T
maintenance planners. Each planner had a partitioned office cubicle wiy A of the
computer. Smith did not expect to see all the planners necessarily because pe

that planners had to travel quite a bit to g0 to all the jobs for scoping. g, ¢ knew
unexpected that only two of the four planners were at their desks. One of the p)
present appeared to be attaching plan information to a work order and the othe
ner was going through a file to find equipment clearance information. On the w.
back to the front office, Smith happened to pass the fuel oil transfer Pumpy i
the two mechanics hoisting a valve into place. After questioning the mech
appeared that the job plan was helping them expedite the job. The plan had o
valve weight so that the right straps could be checked out of the tool room hbc
job started. The plan had also advised the supervisor ahcad of time thyy,
required two persons because of the valve's bulkiness. After talking (o the
ics, Smith started again back to his office. As he was crossing the
noticed one of the remaining planners carrying a clipboard with a st
forms. This planner claimed to be in route from the power house wh
been scoped and was heading toward the chemical waste treatment SYSIEm 10 seope
four more work orders. Smith was comfortable that the planners were C[lg;;(;c[_l I:;
Planmng activities as he wanted. Smith knew that the supervisors also |\:_I]k:‘b\\’ the
importance of completing the planning. This morning he had turned downp request
for d Crew supervisor to borrow a planner for a field assignment. After discussine t];c
particular work order, Smith had advised that the crew supervisor would h:n?c to
extend the schedule for its completion.

Mar_lagers need to place maintenance planners out from under the control of crew
superwgors to prevent the planners from being assigned field work as technici
temptation to use planners as field technicians on current jobs is usu
allow the planners time to do helpful planning for future work. A se
ment allows the planners to concentrate on planning future work.

anners

anics, jt
ven the
fore the
the job
Mmechan-
PUmMp vard he
ack of work order
cere three jobg had

ans. The
ally too strong to

p‘dl'illi('l[l arrange-

PRINCIPLE 2: FOCUS ON FUTURE WORK

Planning Principle 2 states (Fig. 2.3)

The Planning Department concentrates on Juture work—work that has not been
started—in order to provide the Maintenance Department at least one week of work back-
log that is planned, approved, and ready to execute. This backlog allows crews to waork pri-
marily 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 other help-
ful information so that future work plans and schedules might be improved. The planners
ensure that feedback information gets properly filed to aid future work.
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4 Principle 2

2.7

Focus on Future Work

Do Job

50% P AN

LT

Plan Learn

80% \\
\B Feedback

FIGURE 2.3 The snowball of improvement.

The reason the planners need to be separate is they need to focus on future work.
Planners do not become involved in work that is already ongoing. A simple definition
of future work is the crew has not yet been assigned to start on the work order. Once a
crew has started working on a job and they find out they need more information, they
do not come to the planner for assistance, but work it out themselves. Then after the
crew successfully completes the current job. feedback to planning helps avoid similar
problems in the future.

The problem with the planner having the duty to help technicians find file informa-
?inn for jobs already under way is that the planner soon has no time left to plan or gather
job information to help future work. A vicious cycle is then in place. No jobs receive the
bclnci'il of advance planning because there is no time to refer to past feedback or other-
wise anticipate problems ahcad of time. The question at the crossroad is whether plan-
ners are really in the business of planning or are they in place to help technicians quickly
find information to help resolve problems for work that has already started. The plan-
ners are most knowledgeable about the plant technical dncumem;;. and jobs that are
under way need help fast when problems arise. Nevertheless, this use of planning is

almost as short-sighted as using planners as field technicians.

. Think of the circle in Fig. 2.3 as a repeated cycle of maintenance over the life of a
piece of equipment. Maintenance does a job to maintain the equipment. During the
course of the work the field technicians learn about the equipment or task. For example,
they may l.carn that a certain pump bearing can only be removed from the inboard side
bCCﬂUS{? of an almost imperceptible taper in the design. The technicians learned this fact
from tnall qnd error and spent most of a morning doing it the wrong way. After the job
the technicians give feedback on the work order form about the design and delay. Then
i‘:z‘?"cg;(:g;:nlr‘lltngalri:l(,uj ;.u' pump ncetds‘nminlenance. Ehe planner c?m refer to the pre-

s s and the resolution because the planner filed the previous feedback. The

planner reports t}ns information as part of the job plan before the crew starts the task.
f:;naéécgglelr-arl’fg:LOUI-‘:]Iy[;:ncoulntered delays might be avo‘ided on the subseguent mainte-
5. e example of the tapered bearing, the second time the crew

P L R e
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replaces the bearing, they should not have to waste time trying to insert the bearing from
the wrong side. The crew avoids an entire morning of wasted time. Each time the crew
works on a particular piece of equipment, they might learn something new that could
help future jobs.

This cycle of maintenance and planning concept carries some important implicit pre-
sumptions. The first and most important presumption is that a planner is available to
review feedback from previous jobs and otherwise plan for new work. Another pre-
sumption is that feedback is not only obtained, but kept after cach job. The final pre-
sumption is that equipment is worked on repetitively. These presumptions are not taken
lightly.

The first presumption is that a planner is not only willing, but available to plan new
work. As planning recognizes the need not to be on the tools (Principle 1), they are still
frequently hindered from focusing on future work. As the planners leave their tools and
arrive in the office to focus on future work, they meet a new challenge. The problem that
arises is that if a planner is planning for 20 to 30 technicians, how many of those tech-
nicians are going to want some additional information? Probably at least two or three
will do so. So these two or three technicians come to the planning office and ask the
planner for help; after all, the technician regards the planner as the information finding
expert. With this constant interruption, the planner does not have the time for the filing
or work necessary to focus on future work. The planner helps with work-in-progress. not
futur_e work. Figure 2.4, Chasing Parts, illustrates what happens.

Figure 2.4 presents a variation of the common product life cycle that illustrates the
planning effectiveness challenge. As management takes good technicians out of the
work force (Principle 1) to be planners, the work force's effectiveness initially suffers.
Then as the planners become proficient at finding file information (albeit on work-in-
progress), there is overall improvement for the work force. However. the first curved
l!ne shows an upper limit to how much help this practice can deliver. The second curved
line shows when planners turn away from constantly helping work-in-progress and
focus on future work that maintenance effectiveness can improve further. Opportunity

Effectiveness

Planning
Future
Work

Time

FIGURE 2.4  Chasing parts for today’s jobs cannot help as much as focusing on future
work in the long run.
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for further improvement exists because when the planners only help work-in-progress,
they are not helping the crews avoid previously encountered delays. Every job becomes
a new job without any history advantage. No wonder so many techs need help with
work-in-progress: they have no opportunity to avoid what has happened in the past. It is
no wonder the planner cannot focus on future work. Every job in progress runs into
problems creating another vicious cycle. The planners become known as “parts chasers™
excitedly helping technicians tind parts information or solve other problems on most
jobs. Every job is urgent once 1t starts.

This is a very sensitive area for existing planning departments. Management may
have started the planning department with the published intent of helping everyone with
obtaining information at any time. A planner soon learns the impracticality of planning
in advance for 20 persons while at the same time helping with work-in-progress. The
best alternative at this pointis to try to designate one of the planners for helping all jobs-
in-progress to shield the other planners.

It is best to start out with the understanding that “planners will not replace the need
for a tech (or supervisor) to tind technical information.” However, once a technician has
found information the planner will save and reissue all job feedback on future work.
This arrangement is also necessary for the crew supervisors to maintain their familiar-
ity with the files and also encourages feedback from the technicians. Once technicians
have to find technical information for a job, knowing that they will have to find the
information again themselves the next time unless the planner can extract the data from
the files, encourages feedback.

The future work concept is important. If a crew has already started working on some-
thing and they find out they need some more parts, they do not come to the planner to
help find those parts. One would think the planner is the one most familiar with the files,
parts, and the computer system. One would think the planner is the person to whom to
turn. But that is counterproductive overall. Think back to before the company had plan-
ning; then the crew supervisors knew how to obtain parts. The crew supervisors knew
how to find file information. That previous familiarity should be maintained.
Management wants the “added value™ of looking at future work. Therefore, after the job
starts, the techs or crew supervisors must find any additional information just as they did
before planning existed. That lets the planner focus on getting all the jobs planned.
Principle 3 does not accept planning being a highly efficient department of persons to
help crews look for parts once jobs start. The craftperson who changes the plan or has
problems should write that information down after she finishes the job and give it back
to planning for filing. The next time that piece of equipment needs work the planner will
take the filed information and insert it for an improved job plan.

Management needs to monitor the time planners spend planning future work versus
helping jobs-in-progress. If using a timesheet system, management may consider plan-
ners using a one time accounting number when planning and another number when pro-
viding technical assistance. A balance should be struck between the use of separate
numbers legitimizing “chasing parts” and showing that “chasing parts” is not planning.

The second implicit presumption is that feedback will be received and used. Many com-
panies almost hopelessly damage their planning effort with misconceptions regarding this
point. These organizations start their planning groups with the expectations that field tech-
nicians would never have to look for information and that planners would always plan jobs
from scratch. In other words, their concept is that each planner would pick through the tech-
nical manuals every time a job came up to support the planner’s 20 to 30 technicians. The
field technicians thereby never have to find information because the planner always has it
ready. This approach fails for two reasons. The first is that a planner cannot keep up with
the work load researching each job from scratch. This is why planning organizations have
a difficult time in their first 6 months of existence. In effect. every job is being built from
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square one before the files slowly become builtup and useful. 'I'hg secong TCasqy,

most valuable information needed on plans is not available from CQUip,, " 1S that the
Information such as potential work permitting problems. the probability thyy . ' manyals.
will be needed, and corrected local inventory stocking numbers are learneg fre “Maip parts
A planner must be able to find the helpful feedback on those l;fsl three Work I 1. Past jobs.
the last three years to help the crew avoid previous problems. For example. it'( Tderg from
finds that the last time the crew worked on this job they did not h‘uvc acertain . '¢ planner
ner makes sure they have that part this time. Each and every job is on 4 leap: e plan-
Looking to the files helps achieve that improvement opportunity. The COrree Ming cyrve.
that the planner to a large degree is essentially a file clerk for their techniciyy, - ONcept is
promises that if the technician reports any information, the planner will hyy,. th. ' planner
tion available for next time. The field technicians must be willing to reseqrey, “Uinforma-
problems as they come up on jobs in progress and report feedback to thejy fi] :ln‘d resolve
technicians must not have the false impression that because certain i""nrn‘.. ¢rk. The
unknown that the planner failed to adequately plan the job. On the other hang AUon was
must understand the importance of saving and referring to this importang |'L.L, uf‘ Planner
planner does not plan each job from scratch. By using feedback in the plang files Pack, The
ner not only has the opportunity of continuously improving job plans, but hag l{r; e plam-
all the work orders.

The last presumption concerns doing work repetitively. Working O i,
repetitively is a reality. One typically thinks of preventive maintenance i I[L!“p'"‘"m
repetitive work in the plant. Yet the 50% rule says that if a piecce of Cquipmen, -]_c u_nly
work, there is a 50% chance it will require similar, if not the same, Work ¢, Iiu{l“r'ﬁ:s
within a year’s time. Moreover, the 80% rule says that there is an 80% ch ‘[ 2galn
ment will be worked on again within a S5-year period. These percentages are ,““LI_“.I‘“P‘
ventive maintenance. Why are these percentages so high? One reasop o pre-
mortality.” After any work on any equipment, there exists an increased chance Ug'l.mm'“

tional maintenance soon being required. Problems from the initial job Mighy tlddl_
faulty materials or maintenance practices. The feedback from these jobs is &5 ]_Ik__i_l‘de
important for the planner to scrutinize for opportunities to avoid repeateg p‘,.gml‘d“j‘/
Another reason is that some equipment simply requires more attention thap otherg e
of 10,000 different pieces of equipment, 300 might continuously need ;utcnti(mh.»]o'uf
the other 9000 or so never seem to need work. On the other hand, there is a commn: Hlit
ception that “Nothing is ever the same” or “It is always something differen T[p:r:
statements reflect a perception that none of the equipment receives repetitiye mui::[:‘L_
nance attention. This perception is false, but understandable. For one thing, (he o
same technician might not be involved each time. For another thing, working op piéce
of equipment only once or twice a year just does not seem to be very repetitjye —
cially if the exact same task is not involved. Nonetheless, one must move bt‘yo‘nd. It)he
horizon of a crew thinking of one week at a time. The 30 plus years of a plant’s [ife mean
that the vast majority of maintenance tasks will be executed repetitively. And if the yagt
majority of jobs are repetitive, cach presents the potential opportunity of contributine (o
increased labor productivity through heeding the lessons of the past. That meang [hbere
is a tremendous opportunity to improve through avoiding past delays. There i5 4 cycle
and a snowball effect. As maintenance crews work Jjobs, they learn helpful information
about delays. Then they give that information to planning as feedback at the end of 2
job. Planning references this information when the next job comes up for that equipment
and the snowball picks up momentum as repeated jobs avoid past delays.

A final comment is appropriate regarding future work. Even without regarding the
repetitive nature of maintenance work, there is a serious problem when the plant overfo-
cuses on helping jobs-in-progress. When technicians run into a problem. there is generally
a job delay while they resolve the matter. Unless these technicians can quickly move to

il[‘[cc []1

s
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here will be several technicians standing around wasting time even if the plan-
ves the problem. It is undeniably much better to have the planner antici-
cad of time and spend time resolving them while no one is waiting.

other work. t
ner rapidly resol
pate problems ah

lllustrations

ilustrations demonstrate this principle of planning. The first section
< occurring as a result of not following the principle. The second section
application of the principle.

The following
shows prnhlcm

shows success through

Sally Johnson was the planner for the mechanical work for Crew A's
ten mechanics and ten welders. Since it was Monday, she planned to scope and compile
plans for all the jobs that the weekend operating crews had reported. In addition, there
were g number of jobs completed I;_lst week for which she needed to file the work orders.
Before she could complete checking her email. however. two welders came into the
office requesting her help to run pick tickets for them to receive a valve out of inven-
tory. Soon after she provided Fh]s hcl‘p. a mcch;.m}c called her on the radio for assistance
obtaining bearing clearances for the forced draft fans. She knew this would be a problem
and she spent the better part of the morning locating and talking to the manufacturer. By
midafternoon. the interruptions had kept coming and Johnson still had not scoped the

first job. At least <he felt a sense of accomplishment that she kept important jobs going

through her efforts.

Not This Way.

Sally Johnson was the planner for the mechanical work for Crew A’s ten

mechanics and ten welders. Since it was Monday. she planned to scope and compile
plans for all the jobs that the weekend operating crews had reported. In addition, there
were a number of jobs completed last week for which she needed to file the work orders.
After checking her email. she began filing. Then as she started to assemble information
for the new jobs. she first made a field inspection, then again returned to the files. Good,
she thought, here is a list of parts for the air compressor job. That will help the mechan-
ics when they start that job. On about half the jobs, she found useful information from
previous work orders. After compiling the information, she finished the required plan-
ning by about midafternoon. That left part of the day to talk to one of the plant engineers
from whom she had asked some material selection advice. She felt a sense of accom-
plishment that she was part of a new service for maintenance that boosted productivity
and ultimately company profits. She could feel that her efforts were part of a better
process than the old “Just work harder™ mind set.

As one can sce, the repetitive nature of equipment maintenance provides great
opportunity for planners to give technicians a head start in avoiding past problems.
Technicians need to be mindful to resolve problems without planner assistance and pro-
vide feedback on circumstances encountered and information gained. Planners need to
be heedful to their task of keeping and utilizing past work order information to improve
jobs being planned. To make the cycle of job improvement work through avoiding past
delays, planners must be allowed to focus on future work. Nevertheless, past delays can
only be avoided if they are remembered, which leads to the next principle.

This Way.

PRINCIPLE 3: COMIPONENT LEVEL FILES

Planning Principle 3 (Fig. 2.5) states

CiM Ex. 1058 Page 25

|

Y



Attachment la

2.12 CHAPTER TWO

The Planning Department maintains a simple, secure file svstem based on f‘t/“fl”j’::‘”:
tag numbers. The file system enables planners 10 utilize equipment data and rn_lf":”;”‘:m.‘_l.
learned on previous work 1o prepare and improve work plans, especially o1y repe i
maintenance tasks. The majority of maintenance tasks are repetitive over a sufficient pertoc
of time. File cost information assists making repair or replace decisions

i i : “ ol malion
Supervisors and plant engineers are trained 1o access these files 1o gather infor
they need with minimal planner assistance.

The concept of component level files or “minifiles’
ning. Principle 3 dictates that planners do not fi
individual component one. A mj

"1s a vital key for successful P]”‘n-
le on a system level or basis, but on ‘d_lf
nifile is a file made exclusively for an individual PH-:-L—
of equipment the first time it is maintained. The term minifile helps convey the -undv:T[
standing that the file does not keep information for multiple picces of cqmpﬂlltt;lzI
together. Planners make new equipment a minifile when it is purchased. Planners la ltc
the file with the exact same component tag number attached to the equipment In ,l ]d
field. Planners consult the minifie for each new job 1o take advantage of the lessons ‘:n.u
infqrmation gained on previoys Jobs. This principle takes advantage of the fact 1_1‘[_
€quipment requires repetitive attention over the |ife of the plant. In particular, cost _‘”.ml,’.
mation available through the fijeg helps planners and others make important decisior g
on replacing or modifying troublesome equipment. The files are arranged 1n a scc.un_
fashion to ke‘ep data from being taken away unudvisudly and lost, but are url'img‘:‘_J Slm.
ply CHOUghl for other plant personnel to be able 1 access their information. Engineers
and supervisors dire?lly use the files for obtaining information for projects or jobs-1”
progress rather than Interrupt the planners from Planning future work.

~ o J s H 3 3 = 1 > . * ]]s
Th!: crossroads, S0 1o speak, in this INstance is whether o file information by syster
or by individyal equi

; H . . 41[i0“
in, but later difficul : iles make ILeasy to put certain min_rm: file

; 1thcult at information. A complex, multiple
arrangement would re :

3 . . e o, a-
: quire more time tq find the right fije | ich to put the infornk
tion. On the other hand, later i VT b ght file in which 1o p

; . o Gparting
s i srmation srain. SHEINIE
From o te ¢ : A “asier to find the information agail >
it t eme, 1h§ casiest arrangement ingq which to place information would be
gl€ repository or file for the whole pl

’ s infor-
ant. Planners woulq have no trouble filing 11

*Principle 3

C(’mponent Level Files

*Paper apg Computer
+Work Order
Databageg

FIGURE 2.5 Filing 5o thy informatjon @

and Equipment

an be ygeq,
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mation because it all goes into one place together. However, later if a planner wanted
fm””_““liﬂn saved last year for the claritier drain valve, it would be impractical to find
it amidst the mass of other saved data. Moving to a slightly less simple arrangement, the
Plant could file information by building or plant area. A planner would file all the waste
treatment information together and later might have a less difficult time finding the clar-
ifier drain valve data. Continuing to how many plants do actually file data, a plant could
file by equipment system such as the liquid waste system, the high pressure steam tur-
bine System, and the polisher system. This makes the planner have to take a little more
Cf”? filing the information to [;Iucc it in the right place. Later the planner has a much
C‘“‘_"T time finding the information if needed. The next less simple filing system would

¢ filing information by the equipment itself such as the clarifier drain valve. Obviously,
the planner would have little trouble later retrieving information, but to begin with the
T?']il‘nnur would also have to exercise considerable care filing information. The extreme
;ihc Would be to file information separately even by nearly every discrete 5‘11'[7‘30.“1130‘

Usuch as a valve body. a valve actuator, a pump, or a pump bearing. These arrange-
ments becor ot ¢ information. Alternately, the
Plang May “or vendor. Filing by manufac-
turer or anufacturers and ven-
dors chap

me oo complicated for filing or retrievin
file equipment information by manufacturer
endor is common, but generally not favored because m
nge over time for particular pieces of equipment. _ _
plei::]n,S l(.lcr aroad or slrcc? address s!yslcm in a town or cill)'- [?L‘l"m“-* “l“il?:gtl‘_krz::d“:gl:(;
o the nh h’gh“’ily to arrive at the town. They turn ui_t the highway pnm a lnj “l. e imgr-
es eighborhood, Then they look for particular side streets leading to [ ¢ "”Ll‘ K o
dri've\:.cc’ at the specific address of the home of imcrcsl..the.)" lmrn tn;ljlf:l;[:.:ﬁel: jr; ;[ .
Speciﬁé‘.)l' The seckers can locate all of the occupants of 1111511}1[11}.)1_ [Lh; o‘ccupu'ms Fihe
e a ]y numbered address within the city. One g;mnol finc :m()i- .tm' e work orders
for 4 .y‘ﬁlmpl)’ arriving in the city. Planners likewise c:sm.ml ‘fEI‘l : YO ot atall
([)Hc.%c of equipment if the population of total work orders 1 151“:,"“ 1"‘ dirlcckllb' behind
e re&“df“ adoctor’s office. Many Dh)’siciuns.luwc a pngr‘illlt):.\::L[‘T‘lmt family. The
Physie:. P OMist. There is a separate paper file tor cach PECT oy looking at the filed
inform-dl'] can casily determine the patient’s [ncdlca.l‘luhlorg’ M didgnot ik iy
Past ‘.um"' A patient would also be uncomfortable it the p )Sfl:r[‘-nble if the physician
fileg "i\mr.y Was ever important. A patient would also be um_.omjtn g e
: all history by single neighborhood files. Similarly. planners )

"Portan f, L filing by equipment.
; Tm tor all equipment and there is not 100 much trouble 10 filing by equip
c

!(UOWS W-(l)""c"linnul wisdom is threefold 1:01' ‘l'ih_l.lg-. '
N the 'ut]ul r\m[ bc-nccd‘)d in the future. File In et “lh “]  files what w
Sed in g re. but if needed must be found. File in skinny 1
ain ¢ ‘uture, .
ajDrilyl::)?q"C‘? work orders decidedly falll into lh’e l[hc -
turng cquipment maintenance is rePEt ¥ o : %f their tools (Principle 1) and
™5 out that once management takes the planners 0 1-'tu1ti0n arises. The files
Where ady 10 focus on future work (Principle 2). 8 ne\;’ o irlformation is filed by
Indjy; chrylhing has been put for years arc not uselu! un €§bb e nolisher cation
re le(:h.la.] Pieces of equipment. Say a planncf is planning & %0 a??east (Ene e Bl
Vioyg \:,d['o" valve. According to the 50% rule. there should le The problem is that the
Plang , otk orders from the past couple of years that gl {)ilqherv there must be 250
Vork . Single file o place all the work orders [rom e Eoth;am it;okino for the sev-
;Tal Cutrio(:‘& The planner does not have time m['il[:g it:]:(}:ggnorm encounte:red for every
leeg Tegeneration valve ones if this situation b
indAS 2?}:;Dmem and job planned. evident that it is not feasible to check
Wid., Ngis implemented, it soon becomes €VIAER | ~ent in system files.
‘ equipmentphistory and technical information if they are kep y

i

Do not file information that one
hat probably will not be needed
i1l be needed and

ast category considering that the

Ctug)
Whe Y re
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System files have too much information to allow quick reference for individual cquip,
ment. Once the planner receives job feedback for future reference, it cannot go intg G
system file. A system might have 20 to 100 or more different components alone Wit
multiple work orders for each. When a file is that large, planners cannot practically fing
information on a single piece of equipment. Therefore planners use a component [cvei
file for each piece of equipment. When the planner receives a work order, the planng,
consults the specific file to find the previous work orders for that equipment. The filing
mirrors the obvious work order arrangement. Normally, planners plan work orders for
discrete pieces of equipment. It makes sense to file information in the same manner.

Consider a simple, paper file system. This file system is the equipment databag,
complete with work order history for each piece of equipment. With a minifile. the firg,
thing a planner does when a job comes in is go to the minifile, pull it out and find thg
previous work orders for the equipment. If the planner finds that the last time the Crey,
worked this job they did not have a certain part, the planner makes sure they have thy,
part this time. The job is on a learning curve.

As discussed in the previous principle, many persons think a crew never works on
the same thing over again, that it is always something different. Yet in reality they worg
on the same things over and over again, just not every day. It might be 9 months 1o ove,
a year before a crew works on it again and even then with a different technician. So per.
sons just have a feeling that they are working on different things all the timg,
Notwithstanding popular opinion, if a planner can find those last three work orders ove,.
the last 3 years, the planner can help the crew avoid previous problems. Furthermore, j¢
a planner can tabulate the previous cost, the planner can make better repair or replace
decisions. For example, “The last two times we worked on that, it cost $1000. I know l
can buy a completely different valve for $500 that probably will not need as much main.
tenance.” Looking to the files helps the planner reach that improvement opportunity. Iy
addition, since the majority of jobs have been worked on before. most of the jobs cur.
rently in the plant would benefit from a planner being able to review past information
through an adequate file system. Filing information by the individual equipment allowg
that opportunity.

~ Experience has shown that after only 6 months of conscientious feedback and plan-
ning, most jobs in the plant receive a benefit from feedback learned on previous jobs.,

The next issue concerns how the planners should physically arrange and number the
files.

First, an intelligent numbering system of some sort is preferred. Many plants mighy
have the equipment files labeled by the written names of the equipment. For example,
one file might have Polisher Cation Regeneration Valve as its label. The plant may order
these files within systems alphabetically or by process location. However, using the fi].
ing system becomes somewhat cumbersome as the quantity of equipment rises. For one
thing, not everyone may refer to the equipment by the same name. On the other hand, a
plant-wide coding system allows better file arrangement through intelligent numbering,
For example, from the number NO1-CP-005, one could tell that the equipment is a valve
on the Condensate Polisher system of North Unit #1. This number allows not only a
unique, file reference number, but also the grouping of all polisher equipment together,
This system is preferred although some thought will have to be spent on developing an
appropriate numbering system. Some companies have already tagged their equipment
with unique numbers just for the benefit of ensuring maintenance does their work on the
correct machines. Planning should use these existing numbers as the basis for the filing
system whenever possible. Appendices J and K give practical advice on setting up a
numbering and tagging system.

Second, when using a numbering system, the company must make sure to follow
through on one action. Not only must they label the files, but it is almost imperative that
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they hang matching equipment tags on _lht‘ field equipment. This simple step greatly
assists the operators and other writers of work orders tie .lhc equipment number to the
work order. This tie helps the planner find the correct equipment files. Some filing pro-
orams have failed not because the filing system was somewhat complex, but because
there were no corresponding cquipment tags.

Third. the planners must sct up the files so that the supervisors and plant engineers
do not ask the planner to look in the files: lh.c_\‘ ltmk in the files themselves. The plan-
ners intend for these persons otill to work \\'1_ih t!lcs and information. For this reason,
paper files should be open and casy to se¢ with side labels on individual folders. Files
that are enclosed within closing file cabinet drawers tend not to be inviting or as user
friendly as possible. Large labels should clearly declare the contents of different shelf
areas. For this same reason, planning should keep all the files in a common area, not
within individual planner cubicles.

Fourth, if other persons have access (o the files, management may have some con-
cern for security. Generally, having the file area located so that persons must first pass
through the planner arca is acceptable. This arrangement strikes a balance between mak-
ing the files accessible and making the files less prone to wander off by knowing who
is there. Supervisors may want to designate that only certain individual technicians may
competence of the technicians in this regard.
is to create a file system that delivers useful informa-
ant personnel.

access the files depending on the
The objective of this principle
tion to the planner and the rest of the pl

lllustrations

The following illustrations demonstrate this principle of planning. The first section
shows problems occurring as a result of not following the principle. The second section
shows success through application of the principle.

Not This Way.  David needed to plan two jobs. One job required a simple filter change
and the other required stopping a drip on the hypochlorite discharge piping. Both jobs
were fairly routine. The filter was not ona PM route because varying operating modes
caused the filter to plug at different intervals. The operators monitored the pressure dif-
ferential and wrote a work order whenever the filter was beginning to show signs of
clogging. David first skimmed through the thick system files behind his desk for past
work orders. FC for Fuel Oil Service System and IR for Intake Chemical Treatment
System. He was sure there were at least some for the filter. After several minutes he was
able to find one for the filter, but not the piping. David copied down the filter and gas-
ket inventory numbers off the previous work order plan. From his field inspection of the
discharge piping, he determined that maintenance needed to cut away and replace the
PVC piping. David included PVC piping inventory numbers and a statement to obtain
PVC glue f“mm the tool room in the job plan.

~ AsDavid was finishing up the job plans. Supervisor Juan asked where the equipment
information was for the hypochlorite pumps. David explained that all the information
from past work orders was together in the system file and waited patiently as Juan
shared his cubicle looking through the file.

This Way. David needed to plan two jobs. One job required a simple filter change and
the other required stopping a drip on the hypochlorite discharge piping. Both jobs were
fmr]y routine. The filter was not on a PM route because varyiné operating modes caused
the filter to plug at different intervals. The operators monitored the presSure differential
and wrote a work order whenever the filter was beginning to show signs of clogging.

=
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The operators had written the equipment tag numbers on the work orders so David was
able to walk over to the planner file area and immediately locate the two pertinent file
folders, NO2-FC-003 and NOO-IR-008. (David could have found the specific folders
even if the operators had not written the tag numbers on the work orders. The plant
schematics, the computer drill down, or a field inspection could have shown him
the specific number. He could also have simply looked in the file area under NO2-FC for
specific folders for fuel oil filters and under NOO-IR for specific folders for chemical
treatment piping.) As he had suspected there were several work orders for the filter and
one for the piping.

David noticed that out of the three times the plant had changed the filter, two times the
technician had reported having to redo the job because the assembly had leaked upon pres-
surization. David decided to change the work plan and include a reminder to tighten the
strainer cover in a criss-cross pattern. David also included a step to request the operators to
pressure test the line before the technicians packed up and left because of past trouble with
the lid. David also copied down the filter and gasket inventory numbers off the previous
work order plans. From his field inspection of the discharge piping. he determined that
maintenance needed to cut away and replace the PVC piping. David included PVC piping
inventory numbers and a statement to obtain PVC glue from the tool room in the job plan.
David also noticed that the previous job in the file for this piping had recorded a job delay
to wait on the operators to drain the pipe. Apparently the pipe was not self-draining as pre-
viously thought. David included a note in the plan for the supervisor to remind operations
about the potential clearance problem.

. As David was finishing up the job plans, Supervisor Juan asked where the equipment
1nf0rr}'1ati0n was for the hypochlorite pumps. David pointed to the file area and
explained that any information they had from past work orders was in the NOO-IR sec-
uon in several specific pump files. If Juan could not find what he wanted there. Juan
might want to try the O&M manuals on another shelf area in the same room. David

asked t-hat if Juan found anything useful, to make David a copy and he would file it in
an equipment specific minifile.

Caution on Computerization

A computer certainly gives more capability to the maintenance effort. For instance, a
CMMS (_Computerizcci Maintenance Management System) might allow accessing work
order information away from the planning shop (by operators, engineers, and man-
agers). It might allow sorting work orders (such as for specific types of outages). A com-
puter m!ght be able instantly to tabulate previous work order histories with costs and
even eliminate a paper file system altogether. However, these benefits are not the spe-
cific leverage of planning. They are either additional points of leverage or acceleration
of the manual planning operation. Planning itself is not the use of a computer. First one
must lear‘n to add, subtract, multiply, and divide before employing a calculator. The cal-
culator simply helps the existing process.

B.e cautious in thinking that having a computer system is itself planning. Planning
multiplies a work force by 157%; it transforms 30 technicians into 47. Is management
Properly thir_]king that the computer system may help reach the top of this percentage
Increase or 1s management only thinking in terms of replacing two clerks currently
entering work orders or typing PMs? Management needs a sense of perspective. Do not
be unnecessarily eager to abandon a paper file system.

Figure 2.6 declares that computerizing a poor maintenance process will not help
maintenance. This is especially true of the planning process.
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When Using a Computer

1. Ifyou do not know how to do
something without a computer, doing
it with a computer will not help.

2. Doing something wrong is faster
with a computer.

FIGURE 2.6 First learn planning, then computerize.

As one can see. having unique numbers for equipment and then filing equipment
work orders and information by those numbers make it possible for the planner to file
and retrieve information as needed. Planners serve as file clerks to a large degree and
need an accurate filing process.

PRINCIPLE 4: ESTIMATES BASED
ON PLANNER EXPERTISE

Planning Principle 4 (Fig. 2.7) states

Planners use personal experience and file information to develop work plans to avoid
anticipated work delays and quality or saferv problems.
As a minimum, planners are experienced, top level technicians that are trained in plan-

4 Principle 4

ning techniques.

Plans with Estimates Based

on Planner Expertise

FIGURE 2.7 Estimates are easy for planners that arc accomplished craftpersons.

CiM Ex. 1058 Page 31



Attachment la

2.18 CHAPTER TWO

Principle 4 dictates that the plant must choose from among its best craftpersons to be
planners. These planners rely greatly upon their personal skill and experience in addi-
tion to file information to develop job plans.

The crossroads that this principle addresses is twofold. First, the plant has to decide
what level of skill planning requires. The choices range from using relatively lower paid
clerical skill all the way up to higher paid engineering skill. Sccond, the plant must
decide the appropriate method of estimating job time requirements. A wide range of
choices also exists for this issue.

It would seem that with the feedback and file system in place, clerks might be uti-
lized as planners. However, as a minimum, planners need to be top level, skilled tech-
nicians so that they can best scope a job or inspect the information in a file for its
applicability to the current job being planned. One issue at stake is in whether to have
(hopefully) good execution on an excellent job scope or have excellent execution of per-
haps the wrong job scope. Identifying the correct job scope is of primary importance.
One of the best persons to scope a job is the skilled craftperson who has successfully
worked the job or ones similar many times in the past. Even if the planner has not
worked the particular task, a skilled craftperson can research or make an intelligent esti-
mate for what the task might require. A second issue involves the files. Planners cannot
simply be clerks or librarians in this regard, either. Again as a minimum they need to be
skilled craftpersons so that when they review information in a file, they can gather all
possible help for the current job. They can look and see if a part used on a previous job
was a “one in a million” type of part or whether it really needs to be a part used on most
future jobs.

C_Iompanies have considered apprentices for planner positions. These appointments
funinto two problems. First, an apprentice rarely has the experience to scope jobs prop-
erly simply from a lack of experience. An apprentice has also not had the opportunity to
Sievcl‘op a top level of skill. The second problem is that experienced craftpersons receiv-
ng a job plan from an apprentice tend to cast doubt not only about the job plan, but man-
agement’s support of planning as well.

A newly promoted technician rising from the apprentice class has essentially the

same weaknesses in the planner position as an apprentice. There is more possibility that
an experienced technician may make a good planner, but consider that the planner will
be dictating certain job requi

b B rements to all of the field technicians. If an existing tech-
niclan is not a star performer, the technician may not have the skill desired to be scop-
ing all the plant work. The rest of the technicians also have some reason to doubt the

specxﬁc_s of any job plan based upon their perception of the talent of the planner as a
technician.

Companies have also used engineers and technologists as planners. However, they

typigally do not possess the skill to plan most maintenance jobs. Most maintenance jobs
consist of routine valve replacements, filter changes, or equipment adjustments that the
techn_lcal experience of the engineer or technologist does not encompass. Each of these
seem:lngly simple tasks is laden with potential job problems and delays beyond their
experience. On the other hand, even if these personnel have actually risen through the
ranks .Of the maintenance force while earning their degrees, they are not cost effective
to utilize as planners for routine maintenance. Routine maintenance offers the highest
po{ential for planner contribution to company success because more intricate or unusual
maintenance tasks normally already receive help from plant engineering.

Supervisors make excellent choices for maintenance planners because they were typ-
ically experienced, top level technicians before promotion. Because planners also must
have a high degree of self-initiative, they possess another of the qualities mandatory for
supervisors, but possibly lacking in some technicians. Existing company guidelines for
selecting supervisors frequently are satisfactory for selecting the best planners. Because
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companies realize that they must attract the best technicians to make planning work,
many companies pay planners at or above the first-line supervisor level. A recent sur-
vey indicates this is the case for over halt of the electric utilities with maintenance plan-
ning. A compuany might want to consider moving an existing supervisor into a planner
role or providing an additional promotion opportunity for its existing technicians.
Making the planner position a step toward supervisor may also increase support in main-
tenance for planning. Another argument for paying planners at the level of supervisors
is that the planners deal with the erew supervisors, not the technicians, at a peer level.

Companies not accepting that planners should be supervisor level might have one or
two other considerations in mind. The company might feel that responsibility over per-
sonnel is more difficult than responsibility over a process. This thought has some merit,
but consider that companies typically pay engineers higher than crew supervisors
because of market demand. The market might also attract away some of the companies’
best technicians if there is not ample room for growth. Paying planners as supervisors
offers one solution to keep company strength in technical talent. Another consideration
might be that the company does not support planning all the way. The company is keep-
ing open an option to revert the planners back into the work force if planning does not
work. The company might also be leaving an avenue to replace one or two planners that
do not do well. The company so inclined must be very careful that it is not holding back
the support a planning organization must have to succeed. The company might also have
a weakness in not being able to remove unqualified supervisors. If the company’s strat-
egy does not select the best planners, the company does not follow this principle at the
peril of planning.

Appendix M, Setting up a Planning Group. gives more guidance on selecting main-
tenance planners.

Another issue is the development of time estimates. The opinion of the skilled tech-
nician-planner is preferred over strict file information, pigeon holing. or other builtup
time estimates,

File information yields historical data about past jobs, but can only offer general
guidelines for current estimates. For example, the same job to clean an oil burner gun
showed the following actual time requirements. One time the job took one person 20
hours. The next time the job took two persons 4 hours each. The last time took two per-
sons 6 hours each. A planner might be tempted to average the times and plan for two
persons at about 7 hours cach. However, it is difficult to understand why the past jobs
were so different especially if feedback was minimal as in these cases. The longest job
might have had an inexperienced technician assigned or the person assigned was given
no other jobs or schedule pressure. In the latter case, the person may have simply taken
all of two 10-hour days to complete the work. If this was the case the planner might be
more inclined to average only the two shorter jobs and plan for two persons at 5 hours
each. Alternately why might not the planner insist that the target should be two persons
at 4 hours each since that rate had been achieved once? On the other hand, what if the
technician feels that from personal experience that, if done properly, the job should take
two persons an entire day, 10 hours each?

Perhaps the planner could use the historical time estimates to create job standards for
certain repeated tasks. The problem with this approach is first that historical time esti-
mates might not reflect the appropriate time to do the job right. Second, other than for
routine PMs, the day-to-day maintenance tasks are typically not repeated often enough
or with enough similarity for studied measurements. In addition, management might be
reluctant to press for early PM completion where one of the objectives of PM is to take
care of all necessary minor adjustments.

Pigeon-holing offers another option for estimating jobs. Pigeon-holing involves
estimating a job’s time requirements by referring to a table or index of similar jobs and
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: if the iob at hand is to
making adjustments for particular job d.ift't:rcn_ccs. For cxzm.lplc. if []]i-;fmlr): "‘|l‘|:;lzlanﬂt‘f
rebuild a 25-GPM pump, the planner might refer to a table for pll;llrf) \(‘P\'i yigmips. THE
finds a suitable chart showing overhauls for 20-, 50-, 100-, and _(.] )". 3 Il' n{l adds a lit-
planner figures that a rebuild is probably about the same as an m'&,l’h-lll'_ il this effort is
tle time to the estimate offered for the 20-GPM pump. The r_)r.nh]cm W l'[ 1 'l-ihlc
the time consumed finding and using the correct tables even .11 they are tl\fll “ \l::s' (i

There are industrial engineering estimates available for minute ])Ur‘lll(.lnh.("- 1:‘-1[.hn|15
are generic to many jobs the planner is planning. Times for taking off mc.lu. IL1i:)I]\ it
of various sizes, walking certain distances, and particular hand or body mo rations
given. The planner could build up a time estimate for different m;tiﬂlcmulpu’.U[":T;‘”mid
using these standards. It is doubtful that the estimates these builtup estimate:
yield would be worth the planner’s time in creating them. - available

In certain industries such as maintenance of automobiles. auto shops have as tf nlrc:ll
books of standards for almost any maintenance task regarding almost any car. The £
numbers of identical cars make these books possible.  ersal

The jobs in many industrial plants do not yield themselves as well to such u_n.! s,
standards. These plants use a variety of equipment in a host of different applica

. : : ; searanee FIEI
The plants also have unique spatial or geographic layouts and unique maintenance
ities and personnel skil]s.

The objective in planning is to help boost |

. . ; 1 - € C““—
estimates or meet standards. On the bottom line, maintenance supervisors “LLd‘ esti-
mates to help schedule and control work assignments, In practical application, the ¢

mates that a qualified planner can make based on personal experience hupplc"wn.w(}.l:)
file information are entirely adequate. The planners” estimates are therefore consider
the plant’s standards for jobs h they are not “engineered standards.” ill

This need for an eag; i time estimate that the ficld ICCh‘"‘Ci“n’fﬁn
Tespect is one of the reasons 4 planner must POssess the skills of a top level tcchmuj )

Two issues arise after accepting how the Planner determines the job estimate. Sho "
the planner plan for 5 certain skill level gnq should the planner allow time for delays’
The resolution to both of these concerns s
should take a good tec

! he jo
b B that the planner estimates how long the J
hnician withoy unanij

. . perfect iME
abor productivity, not create perfec :

S Lorale
us ta
Planner does not want to set an ambitious

1. fof
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E(;[::g;:?:f )lrh:\":“ll”ul I nput at the _limg of work ';1ssignmcnt. Th_e planner :11%gl1t also
CIL‘Clrici;m[g t.\ ¢ L, .;d'hlt.. file information from prc\-mu.s_{obs that nnghl be hc_lplul to the
o] Tasks ;\’-I'»” l."L-L‘l‘.IIIIL‘:%l plu.nncr might even have dlltlu_all}' planning certain me.c}.mn-
within ll:]L.‘ “;n’? !‘_‘.t_kt‘s .0[ cqulp‘mc.n.l h:n'.c become so specialized that not all t@hmcmns
sults with .li‘m L:HH l}jlghl be familiar with them. In these cases the planner sn_nply con-
information ¢ -th-Lkll'dhhl.l\ who have knm\'lcd‘::c. The planner attempts 10 provide useful
scheduline 'mL ihd‘ff 11‘1‘__' _m.‘n;w‘._xchmlulc, ;mq file data even on these jobs to help.thg latfzr
planning jiit't' ‘L- ‘L xecution efforts. In certain plants pizmngrs may hccome_spccaalms in
iy L.Iull work and ll.ﬂ not attempt to plan all the jobs. Jobs requiring the exper-
o, .ma)thm Apl;mncr are referred appropriately.
skills 'lljn:l”ZJd-l 1351ES chu_l‘d:n'g planner training |_ncludc maintaining 2 planner’s craft
shown that -wci”p'”‘é skills in sp_ccmh/.cd planning techniques. First, experience has
them ip {I :l !.”"""‘_“_r FEIRNS practical knowledge of cr'fmlskllls even when not applying
through llk~ ficld. _“”5 s because of the close a:fsucmlmn to the actual ma‘mtcnaflce
C\'clzp “lf 1-"!‘_’"'”_”14 duties. These planning duties allow the planner c01111nun)ll?,- l‘:o
spends si 1&1_(151:“.:5 for jobs and review feedback from actual execution. The ?l‘;lmzln.r .1150
are f‘-’l'n-l-ﬁn-l icant time in the field talking to iccht.ncmns u_nd su;‘)crylw\r:s. Secon [‘l-h'uﬁ
training ‘“.u?.urscs available for training planners in planning lf?Lll'I.ll‘qlft:;. bll.n 0n:t :L'-'(Iﬁ‘
the new, I I-m ides the most effective training 9[ planners. An .c.\p.cncm; p ailulr.rl?:un u,
in g Scp_lp_‘m“” through the processes. The first planning principle to keep the planners
arate group together facilitates this learning.

I"uStrationS

The f. . :
¢ follow ¢ of planning. The first section

ing illustrations demonstrate this principl _ 1 .
he pri11c1plc. The second section

S Owy
Showg [:Lmbl"‘ll.x occurring as a result ot not following t
S SUccewe . N . . r 1 1
ceess through application of the prmmplc-
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the ; pfl.mp alignment and fan rebuild work orders. Brittany I}ad not had a L’hzi e S.[m
e O;In the field and was inclined to accept the - stimate of the planner Who ac:
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Meanwhile, Scott and Fred had received the fan rebuild assignment. Surprisingly,
the total job lasted exactly two and one half days as estimated even though there had
been several unexpected delays. Fred had been temporuarily reassigned for several hours
at one point. One bearing had also been damaged beyond repair and a new one had been
obtained from inventory.

Several days later Lynn received the completed work orders for both jobs for filing.
The alignment had only taken 9 hours Lynn observed and the fan rebuild had apparently
gone off exactly as planned since no unusual feedback was reported.

This Way. The planner sat down to estimate ten jobs. Lynn had been a certified
mechanic with over 15 years of experience. He had competed for the job of planner
when it became available since it was a promotion. Lynn had been able to pass the test
and interviews successfully. The first job was a pump alignment. He had aligned most
of the pumps in the plant in his 15 years including this one. He looked in the file and
was able to find a previous alignment work order for this very pump. The previous work
order had estimated 10 hours for the task and the actual field technician had reported
taking 10 hours. There did not seem to be any unusual reasons the alignment had taken
so long for the last person. Lynn thought that most good mechanics ought to be able o
align the pump in about 5 hours. Lynn used 5 hours for the estimate. The second job
required rebuilding a fan and there was no previous information available. Fortunately,
Lynn had personally been involved in two rebuilds of either this same fan or its redun-
dant spare nearby in the same service. He felt very confident that the job should take two
persons a total of two days. Lynn used that for the estimate. Lynn continued to estimate
times for the remainder of the jobs.

Later the mechanical supervisor who later was about to assign several of the jobs
looked at the pump alignment and fan rebuild work orders. Brittany had not had a
chance to see the jobs in the field and was inclined to accept the estimate of the planner
who had. She had confidence in Lynn’s ability to estimate the jobs.

Th.e technician received the pump alignment work order and knew right away that
the alignment would take 4 or 5 hours. Dana spent the morning setting up and aligning

= the pump. No unusual delays came up and she reported to her supervisor an hour after
lunch. The job had taken 6 hours instead of the estimated 5.

Meanwhile, Scott and Fred had received the fan rebuild assignment. The total job
had run over about a half day because there had been several unexpected delays. Fred
had been temporarily reassigned for several hours at one point. One bearing had also
been damaged beyond repair and a new one had been obtained from inventory. Scott,
the lead technician, carefully explained the delays on the work order after the job was
completed.

Several days later Lynn received the completed work orders for both jobs for filing.
The alignment had taken an extra hour Lynn observed and the fan rebuild had run into
problems according to the feedback. An extra hour shorter or longer was not unusual nor
was a problem for most Jobs since estimating was not an exact science. The bearing

damage was a concern, however, and Lynn knew that it would be advisable either to
have the bearing inventor

: y number available or stage the bearing the next time the crew
rebuilt the fan.

The experience of the planners makes a big difference in the success of planning.
Planners must have the skills of a top level technician to create timely, useful estimates
necessary for increasing labor productivity.

This discussion has concentrated chiefly on the general scope and time estimates of
the job plans. The following principle addresses the specific content of the job plans
regarding maintenance procedures and specific details. Although top level technicians
should be utilized for planners, there is still a great reliance on the craft skills. The uti-
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lization of supcrior skilled planners does not mean that unskilled technicians are accept-

able in the work force.

PRINCIPLE 5: RECOGNIZE THE SKILL OF THE
CRAFTS

Planning Principle 5 (Fig. 2.8) states

The Planning Department recognizes the skill of the crafts. In general, the planner's
responsibiliny iy “whar™ and the craft technician’s responsibility is “how.” The planner
determines the scope of the work request including clarification of the originator's intent
where necessarv. (Work requiring engineering is sent to plant engineering before plan-
ning.) The planner then plans the general strategy of the work (such as repair or replace).
The craft technictans use their expertise to determine how to make the specified repair or
replacement. This arrangement does not preclude the planners from being helpful by
attaching procedures from the file for reference.

This principle dictates that planners count on the work force being sufficiently
skilled so that the planners can get all the work planned through putting a minimum
level of detail into job plans. Strict adherence to the job plan is not required of techni-
cians as long as feedback is received at job completion.

The crossroads encountered regarding this principle is primarily a choice between
producing highly detailed job plans for minimally skilled crafts or producing less
detailed job plans for highly trained crafts. An associated issue involves whether all the
work should be planned or are there only certain jobs that would benefit from planning.

4Principle 5
Plans Recognize the

Skill of the Crafts

4+ What, Why - Not How
4+Some Standard Plans
4Some Engineering?

4 Coordination of Engineering

FIGURE 2.8 The planning department’s guidelines on level of detail.
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Another issue is whether strict adherence to a job plan by the technicians is required.
The resolution of these questions regards considering the company’s desire for produc-
tivity and quality.

Planning promotes productivity by examining work for potential delays and sched-
uling work. Planning and scheduling more work increases labor productivity. Nearly all
work has potential for delays and benefits from learning from past history, and so most
work merits planning attention. The plant has better control over work that is scheduled.
and so most work merits some schedule control. The objective of the plant is to com-
plete work. To assist the plant in completing work, planners need to plan most of the
plant’s work. First, planners have to be careful not to put so much detail in a plan that
they cannot get around to planning all the work. A general strategy for 100% of the work
hours is preferable to developing a detailed plan for only 20% of the work hours. How
much detail should planners put into plans? If there is a procedure already in the file or
the persons who worked on the equipment previously wrote down some things that are
important, the planner will include those items in the work package. If no file informa-
tion exists, planners do not spend a lot of time developing a procedure. The planners
must respect that the craftpersons know how to work on something. The planner is in a
sense developing a “performance spec.” That is. the plan describes the intent of what
needs to be done, not necessarily how best to accomplish it.

In addition, there are frequently different ways to do the same job, and the plant gen-
eral]'y_ wants the technician to do the job in the way in which the technician is most
famlllar. Classical industrial engincering secems to hold another view., namely that there
1s one best way to perform each Jjob. However, engincered standards help productivity
for jobs that are repeated twice per day, not twice per year or less. In other words, plan-
ning seeks more to avoid past delays and provide scope and scheduling assistance than
to minutely examine each welder’s technique on any individual job. In addition, indi-
viduals generally have perfected their individual methods of accomplishing routine
tasks. Requiring a technician to perform a particular task in a way less familiar, though
not necessarily superior, may lead to lower quality simply from unfamiliarity. It is the
SUpervisor’s job to help promote good work practices, not the planner’s job to dictate
consistency among equally valid work practices.

. In addition, continual iterations back through planning to approve cvery modifica-
tion to the plan is a deterrent to productivity. It is also unfair to both groups to consider
that the planner who has not taken the time to disassemble a device to have perfect

}linot\jhlfledge. Vital information might only be practical for the field tech to discover and
andle.

On the other hand, there may be a procedure already in the file or persons who

worked on the equipment previously recorded information that was important. The
planner would include those filed items in the planned package. In addition certain tasks
sugh as a large pump overhaul may benefit from the planner having a “standard plan.”
Thls plan would describe steps and procedures unique to certain equipment and not
likely to _be subject to individual preference.

Planning concentrates on adding value. Before there was a planning function in exis-
tence, the technicians had to decide how to accomplish the work requests. Planning does
not take over this function, but rather adds a new function of value. The planners give
the tech a head start from scoping the field situation and reviewing the history file
review, and planners give the supervisor information for scheduling control.

Therefore the planners must count on the skill of the crafts. Supervisors must shore
up technicians with deficient skills rather than have the planners planning jobs for a
lower skill level.

Even when including a minimum of detail, the planner must be cognizant to include
certain information. First, a planner should include information as to why the planner
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chose a certain job strategy. especially when the file history helped make the decision.
For example, “This valve i1s being replaced since patching it in the past has not worked
well” (the planner knows the file history). The technician needs this information to
avoid making unwise field decisions. A planner at one company reviewed the history
file and recommended a valve be replaced because of past unsuccesstul repair attempts.
The planner did not mention the history leading to the replacement decision on the job
plan. Consequently. when the technician finished the job. he returned the completed
work order with the following feedback, “1 saved the company money by repairing the
valve instead of replacing it.” Second. the planner should include known legal or regu-
latory requirements 1f adherence to a particular procedure is necessary and not com-
monly known by technicians.

The company is also interested in quality of maintenance. Responsibility and satis-
faction through ownership contribute to quality. There are different schools of thought
for ownership of work orders.

One school believes that technicians must execute the job precisely as planned for
two reasons. One reason is that the planner had access to the necessary information
including specifications, history, and engineering to develop the proper job plan. Any
deviations from the job plan must be approved by planning before execution, and rec-
ommended changes that appear during the job execution must also be immediately coor-
dinated with planning for approval. A second reason is that restricting execution to the
plan ensures reliable history records without having to count on accurate job feedback.
One can recognize this school by work order forms or computer systems that have lim-
ited or no space for reporting job feedback. An example of an area where this may be
appropriate would be an automobile repair shop. One would like to approve any work
done to one’s car before it is begun. This type of arrangement normally has a larger
planning staff because of the iterations sometimes necessary before a job can com-
mence. So in the first school where the planning department essentially owns all jobs
throughout the work process. a more substantial planning investment is required and
less emphasis is placed on technician competency for determining the job scope and
procedure for execution. Better history records are thought to come from less depen-
dency on ficld feedback.

On the other hand, this book follows another school of thought. While a methodol-
ogy of strict adherence to job plans may be necessary for some industries (nuclear power
comes to mind), it could be counterproductive. In the first place, planners do not pos-
sess the time to develop a detailed step-by-step procedure for every job. In addition,
even if they did. field technicians may have an equally valid way to execute the job in
which they are more comfortable. In the second place. technicians are skilled, knowl-
edgeable, and empowered. This is the type of employee a company desires to develop if
it has not already. The company expects the technician to know the proper method to
execute most of the routine, day-to-day maintenance operations, which is the focus for
improving productivity. If technicians have questions or problems, they can contact
their supervisors or they themselves can access the equipment files. The best planning
practice prefers that 30 technicians do a little hunting around rather than a single plan-
ner continuously helping jobs-in-progress or trying to plan for every conceivable con-
tingency on every future job. The technician giving feedback helps the planner
anticipate probable specific delays to avoid on repeated specific jobs. The first school
of thought keeps ownership in the hands of the planners for control of the work. On the
other hand, the second school of thought keeps moving ownership of the job to the cur-
rent holder of the work order. This second school is the accepted model for this book.
When the job is being planned, the planner owns and controls the work order. Later,
after assignment, the field technician owns the work order and is responsible for it.
When the job is being planned, the planner uses field scoping, file information, and per-
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; iob avoidine past or
sonal experience to develop a good general job scope for the mflhlt il(-ﬂ?lll;i?;:i]:llljli!llg has
other anticipated delays. Planning has given the 1cc]m|c1.;u.1 a hcm‘ ﬁl‘d.! th- -
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ever, and this process requires good feedback for file hlst.nry to help fl} L 1o the ficld
second school adopted by this book where the ownership actually pd.'\::m-.'crcd field
technicians, a leaner planning effort requires more competent ;u'n‘ljnn I ke history
technicians. A higher reliance is made on receiving good feedback to nu
records accurate and allow avoiding future job delays, . .t feels they

This arrangement could be a stumbling block for the planning group tha rews EXE-
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thinking to the team concept,
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assignments only on planned jobs. 50% planned coverage would indicate that the com-
pany spends half of the labor hours on planned work. This company was able to move
from work crews spending only about 45% of their work hours on planned work to about
65% of the work. The cnn‘m;m-\' made the improvement simply by changing its approach
to allow more dependency of the skill of the technicians. Planners were able [o_plnn
more work for the crews by spending less time specifying unnecessary details. Cmtt sat-
1staction with the work p‘lgln_\; also increased as technicians felt nmrc_responsublq for
dclermi"ing particular craft operations. Not only were planners planning more of the
Wwork, but they were no longer insulting the technicians. )
Here is another sensitive area for ;u;cxisling planning group that management billed
a5 putting total information on every plan. The less skilled technicians may begin com-
pluming when less details start to ap-pcar on job plans. Communication upd munngen‘lcm
‘Ommitment to the program must focus here on the purpose of p!annmg. One of the
Problems is that unless they are informed, technicians and supervisors may [}0[ UITdel'-
stand how helptul a .\'impic- job plan is. A simple job plan may hu}re 4 g_ood J‘Ob -""-OP‘:'.
Craft identification, and time estimates along with a knowledge of previous quidel‘ayb
to avoid. The supervisor must accept the responsibility 1o assist weaker technicians on
Certain jobs. o
' crew supervisor still has an option regarding work plans dt‘C‘_“Cd. L'ml?u[z:'tl‘:itc::r;{;
Oncgsupclrvisnrs can return job plans to planning for ;luldmmliull1 :J\Clt;tlut:lll:l:::cd o hu;
45 they have ot assigne . work. Once the work has t e Ay
C““Llllcgwcj‘ :]:: kall(:\l' 3:.:1;1;5?11%:::51-:Illtu\ld‘ resolve problems and give appropriate feed-
ElC 3 i « ' ‘ .‘.
Fi;::.;ll;bi(:]\:f ii'fl_'_rc pl“‘[?.n‘il_]g ,thm‘s: . some comment. Planners should plan work
Within (heip | “EIECTING assisiance oAl \d recognize, but not become bogged down
With, degiy L‘\ el of expertise. Pl'.mnm.a_.slw.u e EFhC olanner is responsible for coor-
inulingA \:?(I: ;t).nmdcm“ufm beyond lh.c” c.:\p:r -lﬁ:'rc appropriate. The planner §till owns
the job ay “f. ‘ lcqucs[cd for plant cngmcmn:‘_\\: o qontid of answers to routine ques-
tons. gy, NS point and should request & quiltu o ;kle artof engincering, the planner
ShUU]d l'lkL' questions pn'lm to an extended e _or Oy assign the work order to the engi-
leering “rL TR _[‘hc planner should i-(jr.ll]t;c i'niti;u::d. A few plants have an engi-
er usg&i"()u‘p or otherwise n:qugsl that a pr.O.JLLm rovide easy access to engmee.rmg
S“Dpnrll 'lsimd lln.dcr Ll i SupCWlmlr‘“uc[c)i questions and coordin:ﬂﬂ_fhl.estion.S
rqquirin-g Im._cngmccr‘ would answer uncomp }Ltfon Utilize caution when mixing a staff
engineer iumc extensive I‘Fscurch or dc:crlnmfatlw -plamnillg department. '_l'he plairlncr§
Mygy g l:m) the production environment © : ‘:na{llcfiﬂ:l file information. Planners
ecome staff assistants to the engineet =

Tnum
fotbecome distracted from their planning chores.
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The problem with the crews working unplanned work was that they were .sim ly |
able to take advantage of parts lists or other information the planners had availabje -r(‘)(’l
past work. Supervisors also had inadequate information to control schedules . ’m
brought up another problem. With the planners being so busy, they were not filing . lag
. the completed work orders. So even on planned jobs, the files were not as helpful 5 lh(\)f
might be. _ ey
There were also some indications that particular members of some of the Te
thought planning was a “waste of time,” in their words. Hosea had talked 1o one e tvs
trician who told him flat out that he did not need to be told how to run a condujy T;'L
electrician had felt irritated at the thought that he had to be baby sat. He
One of the planners had also expressed irritation recently, but not for the samy "
son. This planner was upset that the crew supervisor had not taken the plan’s advie, ;!'
rewind a motor in-house. Instead the supervisor had agreed with the technician (o N ;n“
the motor out to a local motor shop. The planner wanted to know why the supervisg, .
not understand that in-house work could provide better quality. The planner iiﬁkcdl
Hosea would bring the matter to the plant manager to resolve.

This Way. Typically it seemed the crews worked about four out of five jobg on .
planned basis. This was acceptable to Hosea, the supervisor of planning. The Probje. ,
was not so much that the supervisors did not want the planned work. but that "“”“Climc].
the supervisors directed technicians to unplanned work. The unplanned work was Preg ‘b
ing and did not appear to require much planning. Hosea knew that after becoming “‘U;c-
used to planning, they would want even more of their jobs reviewed by planners hel'(,re
starting them. There were ample planners. There were five planners for only 100 tech.
nicians. The planners were busy as well. The planners continually worked to provide
adequate job scopes, time and craft estimates, file parts information, and other noge to
help avoid previous job delays. The planners were able to provide planning for g the
work orders that the supervisors had not immediately written up and started lhcmxclvu

The advantage of the crews working mostly planned work was that they were abe 10
take advantage of parts lists or other information the planners had available from past
work. Supervisors also had adequate information to control schedules. The Planneg
were busy, but still filed all of the completed work orders. So to improve all of .
planned jobs, the files were becoming ever much more helpful.

There were still a few technicians that did not understand how helpful the scopiy,,
and file information were to them or the scheduling information was to their superyigq”
Some technicians thought that without a detailed, step-by-step procedure. planning y, ¢
a waste of time, in their words. Hosea had talked to one electrician who told him he did
not receive a diagram on how to run some field conduit. Hosea carefully explaineq ¢
the technician that the planner had considered this to be a field decision. On the Other

hand, the planner had reserved 60 feet of conduit to avoid a parts delay. enough to gy
isfy any layout.

The planners had accepted their roles of giving the technicians a head start and (he
planner duty carefully to save any feedback on actual job performance. One of the plan-
ners had recently received feedback that a plan to rewind a motor in-house had beep
contracted. The planner made sure to record the contract motor shop’s address and war-
rantee information for the files. The planner also checked with the SUpPErvisor to see if
future plans should consider such an option or if this was just a one-time event.

Planning provides the what, the technicians provide the how. This ensures that the
company best leverages the skill of the technicians. The company wants the technicians
to do what they were trained to do. At the same time, this allows the planners to ensure
planning all the work so that every job can have the benefit of advance planning. This
principle presumes the company invests in the acquisition and training to produce and
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maintain a staff of skilled technicians, Planning gives skilled technicians a head start.

PRINCIPLE 6: MEAS URE PERFORMANCE
WITH WORK SAMPLING

Planning Principle 0 states

Wrench time is ihe primary measure of work force efficiency and of planning and sched-
uling effectivencss. Wrench time is !{1:' pr'upnrrl'm‘l 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 delavs during jobs and work that is scheduled reduces delavs between jobs.

Principle 6 ordains that measuring how much time craft technicians actually spend
on the job site versus other activities such as obtaining parts or tools determines the
effectiveness of the maintenance planning program. This principle holds that delays are
not simply part of a technician’s job and should be avoided. Figure 2.10 shows an exam-

ple of the distribution of technician time. Only category 1 is productive time on the job. R
All of the other categories identify delay time. r-i !
The mind of management must resolve two crossroads considerations. (1) Does man- v

agement have a specific mission for planning to keep technicians on job sites or does

4-Principle 6

Measure Planning Performance
by Analysis of Delays with
Work Sampling

% Distribution of Time

S ot Lo an LSy

1 2 4 5 7 8 9 10 12 13 15 17 18 19 20 23
Category
FIGURE 2.10 This company’s time on the job is only 35%. ;

l‘!
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management have a more vague idea of planning somehow contributing to cl'l’cct_ivc—
ness? (2) Is working in a delay area such as obtaining parts or tools merely part of _lhc
job or is it a delay to be avoided? Does management's strategic vision involve moving
technicians out of delay areas and onto job sites or does the vision only have technicians
working hard to do everything necessary.

The purpose of planning is to help put everyone on their tools in front of a job instead
of traveling, waiting for parts, or otherwise being delayed. The purpose of planning does
not include making sure persons are productively working once they are in front of a job
and not being delayed. The issue of productively working once on a job is important,
but it is not centrally associated with planning (other than the planner setting an infor-
mal time standard through the estimate). Nevertheless, consider that whether or not time
in front of a job is as productive as possible, simply increasing the proportion of time so
spent by a work force should increase the number of jobs completed by maintenance.
That improvement is the purpose of planning. Similarly, planning is not concerned with
administrative time spent for activities such as training, meetings, or vacation. Planning
concerns itself with the time technicians do have available to work under the control of
their supervisors.

Work sampling (also known as wrench time) gives this measure of how much plan-
ning helps. The time the employees are at their job sites working is called direct or pro-
ductive work. At issue s not so much the time the technician spends doing productive
work. What is actually important is the analysis of the nonproductive time. For exam-
ple,_how much time is spent waiting for parts; how much time for tools; how much time
for instruction? If the technician is obtaining a part, instruction, or tools. the job is actu-
ally not progressing. Separate studies done over time indicate if planning is becoming
better or worse with regard to reducing these delays. Has the time waiting for parts gone
down; has time waiting for tools gone down; has time waiting for instruction gone
down_‘? !ntcresting]y, measuring the technicians tells about the planning function, not the
techmc:.ans. The Planning tool should have an effect on the technicians.

The interesting thing about this principle is that it does not make planning work per
€, 1t only measures how well planning is working. A company could believe in plan-

—— ning and successfully implement planning according to the other planning principles

without ever conducting a wrench time study. Similarly an automobile could function
flawlessly without a speedometer. Nonetheless, measuring wrench time does tell
directly if the objectives of planning are being met. The objectives of planning are to
rf_:duce delay times and put technicians on their tools. Measuring wrench time thus also
g1ves an overall indication of how well the other principles have been implemented or
acceptf:d: The other principles must be in place for planning to succeed. Wrench time
analyS}s 1S an indicator, not the control of planning or the work force. Chapter 10 deals
exclusively with the contro] of planning.

W!u]e nanagement might not use wrench time measurement to conduct or control
planm_ng, It might use it to demonstrate the need for planning. Maintenance planning
effectlvely.helps improve labor productivity exactly because there is such a great mis-
understanding of the curren; level of direct work time. That is why analysts present the
results of work sampling studies 1o management, supervisors, and technicians. The real-
1zation that delays consume over 70% of work force time and direct work is less than
30% generates extremely beneficial dialogue toward accepting the concept of planning
and productivity improvement. An important issue is that everyone understands that
while technicians are being paid by the hour to handle delays, the company is not receiv-
ing any benefit from such activities. The company benefits when productive mainte-
nance keeps equipment in service to make a product for market. The company does not
benefit from avoidable activities that consume over 70% of its work force labor hours.
Such a discussion time is a marvelous opportunity to explain that delays are undesirable.
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The technicians view the results of the initial wrench time studies as even more remark-
able when they realize that during the course of the study. they had made a special effort
to be productive. That means the observation effect of the study showed the results to
be even more confirming that at best the productivity had been less than 30%.

Simply conducting a wrench time study to illustrate what planning is all about and
why the company employs technicians (to work on equipment) could be worth more
than the results of any study itself. The measuring of wrench time does not yield plan-
ning improvement, it only quantifies it. A properly structured planning system within a
maintenance organization yields the improvement whether or not it is measured.

[tis difficult to agree with industry claims that productive time could possibly be so
low without the results of a valid study. One supervisor submitted a scenario showing
how hard it would be for an employee to try to have such a low wrench time. This super-
visor showed a theoretical technician through an average day. The tech first took 30
minutes to start going in the morning. During the course of the day the tech spent 45
minutes receiving instructions from the supervisors and 60 minutes waiting at either the
tool room or storeroom. 45 minutes were consumed traveling. The tech took a total of
90 minutes in breaks and 30 extra minutes for lunch. The tech also took 90 minutes for
showering and otherwise getting ready to go home at the end of the day. With all this
wasted time, the tech had only 210 minutes left out of the 10-hour shift for work. This
time arrangement netted the tech a 35% wrench time and 65% delay time. Incredible as
it seems, the typical wrench time reported in industry ranges between 25% and 35%.
While some employees at each plant are in more productive situations than others, stud-
ies show overall productivity measurements are in this range. A few minutes here and
there add up to a productivity problem with significant delays.

Wrench time is accurately measured with a properly structured, statistical observa-
tion study. The study sets up statistical procedures to ensure proper observation tech-
niques. Generally, a study conducts observations over several weeks or months to
ensure a time period representative of the work force's normal activities. An observer
has a list of maintenance employees at the plant each day of the study and has a method-
ology for selecting a sample of employees to locate each half hour or other time period.
The first moment the observer locates a selected employee, the observer categorizes the
activity as a type of work or delay. The observer does not merely follow an employee
around to gain observations. The observer also does not locate jobs instead of persons
because some persons may not be even assigned to work. At the end of the study, the
study reports the proportions of observations in each category. Appendices G and H pre-
sent actual work sampling studies conducted at an electric utility.

Other less formal methods of measuring wrench time have been explored. One
method has been to have several individuals in the work force carry special scorecards.
A clerk pages these individuals at specified random times during the day. When a per-
son’s pager goes off, that person records the appropriate category on the scorecard. The
problems with this method are several. First, there is not a single person deciding the
appropriate category to use. Second, there tends to be great reluctance on the part of any
but the most productive employees to participate and carry a scorecard. Third, this
method requires extreme integrity on everyone's part instead of on a single observer.
Fourth, there is also extreme “observation effect” in that the person being measured is
continually aware of the ongoing measurement. As might be expected, studies using this
method have recorded average wrench times about 20 to 25% higher than what a nor-
mal study would show on the same work force. That means when the actual work force
wrench time was probably about 35%, there would be reports of 55 to 60%. On the other
hand, studies such as this can often be conducted with good humor and effectiveness,
not to find out wrench time, but to help educate the work force of the importance of
direct work versus delay activities.
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Similarly, efforts to have entire crews where everyone keeps track of their daily time
in the different categories have resulted in reported wrench time hardly ever below 80%.
These studies with everyone participating even if just to raise awareness are probably
not a good idea. They seem to degenerate into a “liars’ club.” damaging the integrity of
everyone and everything, including the wrench time concept. It is about impossible for
an individual to keep track of the minute-to-minute delays that impact one’s work on a
continual basis. This factor combined with the often disbelief that wrench time could be
fairly low anyway leads everyone to guess high. Consider this point applicable to work
order or time sheet systems that expect everyone accurately to quantify all their delays
during a job or time period.

Nearly everyone has apprehensions that conducting a wrench time study could be
taken by supervisors and technicians in a mean-spirited way. That does not have to be
the case. Communicate the reasons before. during, and after the study. After the study
report the results to everyone. It is difficult to imagine too many persons objecting to a
program designed to boost productivity only to 55%. Also, after some studies work
forces were able to demonstrate the need for new tool boxes, a better storeroom, and
even go-carts. During the study consider using a familiar, agreeable person as the
observer.

_ A further mention of administrative time is appropriate in the discussion of wrench
time. The wrench time study observations do not include any employees not available
for work. If employees are scheduled for training all day, those employees are not
obs&_:rved. This administrative time is time the company has decided to invest other than
for immediate work. On the other hand, consider the implications about wrench time.
CO!?Side.r if employees are only available for work 80% of the time because of adminis-
tral{ve time. A wrench time of only 35% is only a measure of the percentage of time
available to work that the employee was directly working. The percentage of time paid
that the employee was directly working was a mere 28% (35% X 80%). Looking at the
cost to the company another way, say that the technician is paid $25 per hour. Because
the employee is only working 28% of that time on the average, the company actually
pays $89 for work that the employee accomplishes. This is why contracted repair per-
sons charge a seemingly high rate for time spent at the company’s location. The work
force needs to understand its own high cost to the company and join forces with man-
agement to raise productive time and lower the rate of company labor cost. While plan-
ning can help with the productive portion of available time, the company cannot take the
impact of the other administrative time lightly. The company must balance among pro-
viding competitive company benefits, investing in training, and making technicians
available to work.

lNustrations

The following illustrat.ions demonstrate this principle of planning. The first section
shows problems occurring as a result of not following the principle. The second section
shows success through application of the principle.

Not This Way. Management could not understand why reliability continued its slow
decline. From discussions with the planning department, nothing seemed to be out of the
ordinary. The crew supervisors claimed to have their hands full, but were able to stay on
top of things.

This Way. Management could not understand at first why reliability continued its
slow decline. From discussions with the planning department, nothing seemed to be out
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of the ordinary. The crew supervisors claimed to have their hands full, but were able to
stay on top of things. However, from observing the general state of the work force, man-
agement suspected a lower than desirable productivity. Management had noticed lines
at both the tool counters and storerooms. In addition, it appeared that breaks were some-
what excessive. Management decided that direct work time on the jobs needed to be
improved and that meant there was a problem with the planning and scheduling process.

Planning has the responsibility to help move personnel onto jobs and out of delay sit-
uations. Even without making formal measurements, understanding this concept of
wrench time as valuable time and delay time as waste leads to improvement. Properly
conducted studies can quantify the direct work time, help educate the work force on the
need for improvement, and demonstrate improvements. The wrench time is not so much
a measure of the work force’s performance, but that of the success of the leverage being
employed by the planning process. Planning takes direct aim at reducing the causes of
job delays.

SUMMARY

So far the planning effort has mainly focused on making individual jobs ready to go by
identifying and planning around potential delays. Consideration of six basic principles
greatly boosts the planning program efforts toward success. Each principle resolves a
crossroads decision that affects the planning effort. At each crossroads, the company has
to make a decision regarding alternate ways to conduct planning. The decision the com-
pany makes regarding cach situation determines the ultimate success of planning. Each
principle presents the recommended solution to the crossroads. While a plant must
incorporate or consider all of the planning principles to be successful, ignoring a single
one can often spell the ineffectiveness of the entire planning effort.

The principles are having planning in a separate department, focusing on future
work, having component level files, using planner expertise to create estimates, recog-
nizing the skill of the crafts, and measuring planning performance with work sampling
for technician direct work time. Having planners separate from the control of crew
supervisors avoids the temptation of using planners for field work instead of for plan-
ning. Planners also need to avoid continually being interrupted to resolve problems for
jobs already under way. Planners need to focus on future work not yet begun. Because
most jobs arc repetitive, file history can help technicians avoid previous problems
encountered. Only when planning keeps a separate file for each piece of equipment is it
practical to retrieve information when needed. Planners must possess the experience of
top level technicians in order to scope jobs, utilize files, and estimate times adequately.
Engineered standards or other sophisticated time estimating techniques are unnecessary
to accomplish the specific objectives of maintenance planning. At the same time, craft
technicians must also demonstrate considerable skill during job execution. Planners
count on technician skill and the planners focus on providing adequate job scopes rather
than on providing an abundance of job procedure details. During actual job execution,
technicians decide how best to accomplish job scopes and later give adequate feedback
for planner files. Finally, wrench time measures whether the objectives of planning are
being met, that of reducing job delays.

So utilizing planned work packages increases the maintenance department’s ability
to complete work orders effectively, efficiently, and safely. With maintenance planning
based on the six planning principles, will the planning effort “work™?

Here is what one utility discovered. They had only a marginal planning program. The
planning department consisted of apprentices tasked with developing very detailed job
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plans on lower priority work orders. The crews worked very few of the planned jobs and
primarily worked only on unplanned higher priority work as soon as operations wrote
the work orders. With only this planning program under way. management commis-
sioned a work sampling study. Wrench time was only 37% and an analysis of the delay
areas indicated that the plant could do a better job with parts and tools. This was either
symptomatic of tools and parts availability problems or planning problems, or both.

Considering this and other information, the company placed a renewed emphasis on
planning. Management replaced the apprentices with technicians for planners. (However,
there was no compensation program to make planner pay competitive. In fact, because the
plant did not allow planners to work much overtime. the real pay of planners ended up
lower than that for most field technicians.) The company also purchased separate hand
tools for each craftperson to reduce sharing problems. The company also virtually doubled
the number of parts categories carried by the storeroom to reduce ordering needs. A follow-
up work sampling study revealed that wrench time was still at only 37%.

Since analysis of the last wrench time study showed travel time was at 22%, manage-
ment purchased bicycles and golf carts to help reduce travel time. At the same time, how-
ever, management overhauled the planning program and adopted the six planning
principles. The company took the planners out from under the control of the crews. The
company encouraged the technicians not to seek planner assistance for problems on jobs
alrea_dy started. The company adopted an equipment numbering system to begin creating
specific equipment files and filing by system ceased. The company again replaced the plan-
ning personnel. This time management selected technicians who had all passed the super-
Vvisors test, but were yet not promoted due to a lack of positions. These new planners began
to rely on the skill of the crafts and focused more on providing good job scopes and esti-
mates rather than on providing detailed job plans. With these principles in place, certainly
pl_annlng would succeed. The third wrench study revealed only a 35% wrench time. See
Fig. 2.11. How surprising since analysis showed travel time had dropped to 15%.

Wrench Time

%

70
60
50
40 f GOOD
30

20
10

YrO Yr1 Yr3
37.5 37.7 351

FIGURE 2.11 Different studies over time.
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The analysis of this last study revealed a very interesting phenomenon. Large delay
times did not exist for parts, tools, instructions, or travel categories. Those were the
areas that planning on individual jobs might help to avoid. Large delay times did exist
for excessive startup. break, lunch, and shutdown categories. Despite these delay times,
to their credit. the technicians had consistently been able to complete all the work
assigned them.

Even so, a review of the wrench time for each hour of the day indicated a scenario of
how technicians completed their work. When receiving their work for the day. the tech-
nicians would scope out the jobs and begin work intermingled with social time and some
parts gathering. Then after lunch an incredible burst of activity would see all the work
completed where upon the technicians could case up until the end of the day. Over the
years, supervisors had apparently become accustomed to how much work the crews
could execute during a day and continued to assign that amount of work every day. The
only problem was that now with several systems in place to allow doing more work,
supervisors needed to assign more work. Obviously, management needed to consider
scheduling of planned work in the planning picture. Maintenance needed some method-
ology to ensure assigning enough work. This leads to the next chapter on scheduling
principles.
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CHAPTER 3
SCHEDULING PRINCIPLES

Effective scheduling is inherent in effective planning. This chapter explains the reason
why routine maintenance needs scheduling and then presents the principles of effective
scheduling. Together, these principles create a framework for successful scheduling of
planned maintenance work. Each principle sets guidelines on how maintenance should
handle a different portion of the scheduling process.

Just as for planning, six principles greatly contribute to the overall success of schedul-
ing. First, planners plan jobs for the lowest required skill levels. Second, the entire plant
must respect the importance of schedules and job priorities. Third, crew supervisors fore-
cast available work hours one week ahead by the highest skills available. Fourth, the sched-
ule assigns planned work for every forecasted work hour available. And sixth, schedule
compliance joins wrench time to provide the measure of scheduling effectiveness. Figure
3.1 shows the entire text of these principles.

WHY MAINTENANCE DOES NOT ASSIGN
ENOUGH WORK

Aids such as planning good job scopes and having parts identified and ready make it
easier to complete maintenance jobs but do not ensure that more work will be don.e.
Adopting all six planning principles from Chap. 2 does not ensure that more work will
be done. The reason why is because these aids and principles make it easier to complete
individual jobs. That is, each job assigned should be easier to complete than it would
have been without such help. If a particular job that used to take about six hours now
takes four hours, that does not mean more work was done. Why? The simple reason is
that still only a single job was done. Figure 3.2 explains that productivity cannot
increase if supervisors do not assign additional work.

Supervisors are typically responsible for assigning individual work orders to techni-
cians, and there are a number of reasons why supervisors might usually assign an insuf-
ficient amount of work. In concert, these factors perpetuate a powerful culture to
maintain the status quo. This is not a problem of the personalities of the supervisors. It
is a system problem encouraged by how plant management has arranged the processes
of maintenance.

First, crew supervisors develop a feel for how much work persons should complete
in a day. During the past years that seasoned supervisors, no planning function
existed. The plant also may not have had an adequate storeroom, tools, or other
resources now becoming available. It used to take all day for a few technicians to
complete one or two work assignments. The technicians had to work hard and stay
busy rounding up parts and tools. Frequently they had to clarify instructions and job
scopes during job execution. They persevered and completed their one or two jobs.

3.1
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Wrench Time Cannot
Improve If Crews Are Not
Given More Work

FIGURE 3.2 The reason planning includes scheduling.

Now, however. with it casier to complete those one or two jobs, the maintenance
supervisors may not be assigning more work. Habits are hard to change.
perhaps the supervisors do assign more work. Perhaps they assign two or three jobs
to the two technicians, The supervisors would thus feel very supportive of the company
mission. But why two or three jobs? Why not four or five?
Now shift to explore another phenomenon. Consider a scheduled outage such as a

major overhaul, sometimes called a lurn:!rmm_d. A mai.mcnance schedule dictates the
completion of certain jobs, often at certain times. This is true even for many short
unscheduled outages for emergency repair. Everyone also shares a sense of urgency.
The maintenance group completes a lot of work. Schedule pressure drives the outage. A
consideration for doing quality work and doing the work right may alter the schedule,
but the maintenance group still completes a lot of work in a short amount of time.
However, that is not the phenomenon being considered here. After the outage, the crew
supervisors know that they have just accomplished a lot. They have restored production
capacity to full availability, and it is time 10 relax. What? The phenomenon encountered
is that the supervisors may think they are rewarding their crews by not pushing for com-
pleting a lot of work every day. The supervisor thinks, “How could I expect to work my
crew like dogs around the clock during such a critical time and then ‘press them’ the
next day?” The supervisor may feel the outage where everyone works so hard justifies
not working so hard later.

In addition, many supervisors feel that the company really does not have quite
enough persons during an outage, but that during a regular, nonoutage work day itisa
little overstaffed. The supervisor reasons incorrectly that the company has to carry extra
persons s0 it can be ready for the outages. This reasoning is faulty because there is much
work that needs to be done on a normal work day for the competitive company. QOutages
exhaust maintenance personnel because crews work hard, but they always need to work
hard to be competitive. One reason they can still work hard without an outage is that
normally there should not be an inordinate amount of overtime when there is not an out-
age situation. Maintenance personnel can work hard for 40 hours each week without
being too exhausted.

The crew supervisor may also feel that there is not enough work for the crews on
nonoutage days because they are only working on the urgent or high visibility jobs.
They may be ignoring the lower priority jobs to prevent future failures. The crews keep
somewhat busy fixing those things that break or fail. The high priority jobs give an
enormous sense of satisfaction because technicians can directly relate their completion
to plant availability. The lower priority jobs’ link to availability is less clear. Extra time
exists (remember they can now do a 6-hour job in 4 hours) for performing other main-
tenance jobs to head off failures. Supervisors just do not seem to assign those lower
priority tasks. To make this situation even worse, crews try to make the backlog of sat-
isfying jobs last so they do not run out of work.
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A related practice is a technician receiving a single job assignmeny -
understanding to come back for a second job when he or she finisheg ) l_’"__‘“‘ with the
things occur. First, the technician feels that the first job is the job for the « Ll -tlm' HES
very obvious it should only take an hour or two. So nearly every jop, |, e Unless it is
10-hour job depending not on the job details but on the hourly shif g mf“L‘S an 8- or
the psychology of the arrangement encourages the technician Lo presume ]“_’“- S*—‘*—'O"‘_j'
somehow a worse job. The fear of the unknown gives appreciation g, .- Next job is
“Why rush through it to go to the next job? In fact, I bet the next job i t t Jurrent job.
the plant, shoveling out the boiler.” Third, if the technician does retypy, for l\i\ Orst job 1n
the crew supervisor “cherry picks” through the backlogged work orde, i ‘l“ next job,
what is urgent and not necessarily by what is serious. If there is nothyy,, u[ '¢ order of
backlog, the supervisor may well assign the technician to help .\:nnm?ncrgcm I the
urgent job currently in progress. ¢lse on an

Similar to the manner in which many jobs are assigned or EXccuteqy 5
hour jobs, the practice of assigning two persons to each and every job m;l\: 5_ = or. ol
many jobs require the safety consideration of an extra set of hands, buy thig [;r,kf“.'“' Taic,
become a bad habit. Supervisors as well as planners may always assigp [\t.uwc wu[f]
needed or not. © persons.

Many of the circumstances just noted support a powerful t:()llnlcrpmduui\, L .
of peer pressure. Ample reason exists for not productively completing j(,h\L Ll-]],;(ulrb
Very little reason apparently presents itself otherwise. To try to counter thig n;, qlf';", ){_
ities do not even write on the technicians’ copy of the work orders how mu‘n ’ llm) ‘_lt;w
jobs should take. These facilities fear the technicians will slow down if lhcy}k mu'rsil .
can beat the time estimate. This is not a recommended practice. The tcchnici-ml?(.m,t ILr{
7 of the team and the time estimates help them understand the expect . O BOEPS

. ' kP aliong ufthcjoh plan.
Maintenance management needs a tool that helps supervisors know hgy, Much work to
assign.

Thus planning is a maintenance manager’s valuable tool. H
how long a job should take and the number of persons of each skill re
overwhelming powerful addition to the situation. If a job pl
gle welder for only 4 hours, two persons for
A planned estimate may have reduced a ta

hours each, to a 4-hour task. Real labor savings are available to assigp
Plannipg has introduced an element of accountability. This is not to say tp
SUPETVISors were intentionally mismanaging their
helpful tool to counteract the natural tendencies.

On the other hand, remember that only a single job has been completed. Even with
individual jobs having time and personnel estimates, the proper application of planning
provides an allocation of work for a period for the entire crew. This establishes crew
accountability in the form of a check and balance system. The principles of scheduling
implement this reasoning. Therefore, planning’s primary task is not to provide advance
information on parts and tools. The most vital application of planning gives the manager
the necessary tool to manage how much work an entire maintenance crew should
accomplish.

The utility at the end of Chap. 2 had planning without scheduling. Wrench time stud-
ies indicated that planning had freed time from earlier delay areas, but overall produc-
tive time did not increase. This was because the maintenance group did not
work.

Modern maintenance planning considers advance scheduling as an intricate part of
planning. Scheduling is necessary for maintenance improvement. The basics of sched-

uling are centered on giving enough work to the crews to fill up the crews’ forecast of
work hours available.

aving lihc CStimates of
quired iy simple,
an expressly requires a sin-
the entire day is nhvi()usl_\' not

: - acceptable.
sk otherwise consuming twq

persons, 10
elsewhere.
" that the crew
resources, but planning provides a

assign more
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ADVANCE SCHEDULING IS AN ALLOCATION

The basics of scheduling involve giving enough work to employees to fill up a forecast
of crew work hours available whether for a day or a week. Advance scheduling is actu-
ally more of an allocation n:t work and not a detailed schedule of exact personnel and
time assignments (5¢€ Fig. 3.3). ; :

Advance scheduling enough work for an entire week sers goals for maximum uti-
lization of available craft hours. It helps ensure assignment of a sufficient amount of
work. Advance scheduling also helps ensure that sufficient proactive work to prevent
breakdowns is assigned along MEh reactive work. It also allows more time to coordinate
resources such as intercraft notification and sraging of parts. There is also more time to
coordinate doing a1l the work on a system once the operations group clears the system
for maintenance.

The planning department can m;}kc the advance schedule. Creating the advance
schedule in the planning department nwu]vc_s the serious responsibility of selecting the
optimum mix of work for the best interest of both the short- and long-term operation of
the plant. The <cheduler might consult with an ugcmtions coordinator to achieve this
optimum mix. The craft crews have the responsibility to execute and complete the
selected work. This arrangement changes the perceived status quo of the decision pre-
viously made by the maintenance crew supervisor about what work maintenance should
be performed. Now the scheduler decides what work maintenance should be performed,

and the crew supervisor is responsible only tor performing it. The crew supervisors see
this check and balance system as an unnecessary loss of their control. However, the
plant priority system that sets priorities for individual work orders remains the primary
driver regarding the order in which crews begin different jobs. The schedule has merely
provided the supervisors a service by reviewing the entire plant backlog of work and
selecting enough work orders for the crews for the coming week. The supervisor no
longer has to pick through an entire plant backlog each time to select individual work
orders. The supervisor now has a small week’s worth of backlog from which to choose.
The vision of planning is simply to increase labor productivity. The mission of plan-
ning is to prepare the jobs to increase labor productivity. The mission of scheduling is to

allocate the jobs necessary for completion. Scheduling forms an integral part of planning.

4Advance Schedule - Why?

4Sets Goals

4Ensures a Sufficient Amount of Work
4Staging

4Intercraft Coordination

4 Ensures Sufficient Proactive Work

FIGURE 3.3 Reasons why advance scheduling helps.
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3.6 CHAPTER THREE

Just as outages benefit from having set schedules. routine maintenance benefig

: N : 3 S . S “He . A%
The following principles provide a framework to accomplish effective *Lh““lhn“ W
S,

ell.

PRINCIPLE 1: PLAN FOR LOWEST REQUIRED
SKILL LEVEL

—_

Scheduling Principle 1 (Fig. 3.4) states

Job plans providing number of persons required, lowest required craft skill h-w;_ or
work kours per skill level, and job duration information are necessary for advance w'hg-duh.:‘ff
L §

8

Maintenance cannot schedule work without some idea of the numhgr of pt_-rmnw
time frames required. Maintenance job plans provide this information in a m;,nnu: and
allows the efficient scheduling of work. that
Maintenance job plans first tell what craft specialties are required. Does ap, "
job require a welder, a painter, or both? Does the job require mechanics or m;,ch.n'“_lllar
Does the job require two mechanics or just one? Does the job require three hgy L.mts'?
assist a certified electrician? How many persons are required? 'S to
Consider a job that required a certified welder, but the job plan did NOt Specie
number of persons or craft at all. The supervisor would be limited to assigning 3 the
- based solely on an interpretation of the job description. The SuUpervisor Mighy L_"“r‘ls
7 sending two mechanics to perform the work. In this case. both mechanics woy) r}- in
return to the supervisor explaining their need for welding assistance. Similarly, : -a“_lcr
requires a highly skilled, certified welder, the job plan cannot specify a ”‘L"-'hilnig \?.‘Jb
light structural welding abilities. The supervisor needs the information 1o assign ‘-‘nnmh
welding expertise to the work order. Ugh
On the other hand, the essential part of Principle 1 is that job plans identify g

: . o ; low.
est skill necessary to complete the work. By identifying the Towest skill necesy,, l\I\
crew supervisor has even more capability when assigning individuals to execute H '}:
ac

+Scheduling Principle 1

Plans with Lowest
Required Skill Level

4 Identify Skills
+# Persons, # Work Hours, Duration

FIGURE 3.4 Scheduling requires job plan information.
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job plan. For example. the job pl;uil Sl}ljzll!d s[;,‘_,t\fm mcch‘anic_und one helper if a job
requires two persons. but oiily one necds LHea -\‘IUCd mechanic. The job plan should
not specify two mechanics 1m Fh’” case. The correct hpelelt.:ulll)n allows the supervisor
who has only a single mechanic to assign the \_\'ork‘ presuming the supervisor has other
personnel that could be helpers. 1f lh_c pl:mA mcorrcclly.reqmrcd .w.'o mechanics, the
supervisor could assign the \\rn?(k. Co_nsndcr :l:]k)b that requires only light s_trugural we‘ld-
ing. The plan should not specify a highly skilled. certified welder. Specifying too high
of a skill would severely restrict the supervisor who may see a backlog of mostly certi-
fied welding jobs but who may l}nvc only one certified welder. The supervisor may have
several mechanics that were trained to do }tgl!l welding. Job plans must specify the low-
est qualified skill level to give ll?c supervisors the most flexibility.
Another consideration is if 2 job could be done equally well with different combina-
and hours. Perhaps onc person could do the job in 10 hours where two
persons would require only 5 hours cach. How should the planner plan the job? In these
circumstances, the planner does not Anccd_ln go to great lengths to determine the absolute
optimum strategy- The p]:mncr':f feel for the crew supervisor’'s preferences usually
guide these decisions. The supervisor may normally work technicians in pairs or as indi-
viduals. However. the planner should not plan the job example just discussed for two
persons with 10 hours cach. ) . .
Job plans also specify the work hours for each craft skill and the total job duration
hours. Work hours are not the same thing as job duration hours. Work hours normally dif-
fer from job duration hours for a job. Wor}_; hours are the individual labor hours required
by each technician. Job duration is the s[r_mghl calendar time the technicians work on the
equipment. Each is necessary for scheduling. Consider a job requiring one mechanic and
one helper for 5 hours each to rebuild a pump. The job duration is 5 hours, but the work
hours total 10 hours. If the job plan called for an additional 5 hours afterward for painting
the equipment. the work hours would total 15. There would be 5 hours each for the
mechanic. the helper, and the painter. The job duration would be 10 hours since the painter
would have to work after the pump was rebuilt.

The schedulers and crew SUpErvisors need to know how many persons each work
order requires and for how many hours each. The job plan specification of persons, craft
skills, and labor hours gives this information. The schedulers and crew supervisors also
need to know when to send or expect back the appropriate persons on each job. The job
plan specification of job duration gives this information.

The operations group also needs to know the duration that equipment will be
unavailable for production. The additional time necessary for the operations group to
clear up or prepare a piece of equipment for maintenance activities or restore it to ser-
vice are not included in the time estimates for individual jobs. The estimates are pri-
marily for the use of the maintenance group to schedule maintenance resources. The
operations group does their own allocation and arrangement of personnel. Advance
coordination keeps technicians from sitting around waiting for the operations group to
ready equipment.

For outages, the overall outage schedule addresses where the operations group
requires time to prepare and restore equipment, but the estimates for individual job plans
do not include this information.

Planners should avoid two common traps when estimating the job requirements on
plans. One is always assigning two persons. The other trap is setting the time by using
half or whole increments of a shift. First, some situations do require two persons for
safety reasons or to handle certain job peculiarities. Even work not inherently danger-
ous might justify needing two persons if located in the midst of an industrial setting

away from other personnel. Two persons may also save the overall job time. For exam-
ple. two technicians might be able to do a certain job spending 2 hours each, whereas a

tions of persons
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single technician would take 10 hours. However, planners err whu‘n they | -
sume two technicians must work together. Hanging an office bulletin boyrg & Y8 pre-
ing certain valves might be jobs for which one person should bc plur}ncd_ (Q”'lxi rl“'Dllck-
having single technicians carry a communication radio for job safety in “k‘ralso
Second, planners make a mistake if they always round off work hours Hh,‘j Cases.
ments. For example, one might see most jobs requiring either 4 or 8 hours fq, & .[ ere.
happen to work 8-hour shifts. Likewise, one might see most jul?s rcquirlng k_.ilk“'s that
10 hours for crews that happen to work 10-hour shifts. This practice damage “-r 5
uling effort. Many jobs require only a couple of hours and many jobs do ney, rg: SChed-
entire shift to complete. Consider a 2-hour job and a 6-hour job. Both U Q‘“'fg an
could be completed in a single 8-hour day. However, mainlcnzm.cc would inu?c Jobs
assign them if one job had been planned for 4 hours and the other for 8. In COrrey I'-rcx:tl)_
practice, planners plan jobs for their true expected time requirements. Thep Sche dctual
is able to fit jobs together to improve overall productivity. _ duling
Planners also frequently need to address other situations peculiar to SPecifi,. -
These are not usually too difficult to handle. Perhaps insulation has ln_hc n.'mm'L- J0is.
replaced. Perhaps the operations group could restore the pump to service hcr“rckd_ and
ing if painting could be done on-line. The important point to note is that bogy e 1[’""“‘
tion and work hour estimates are necessary for scheduling work. The job ply, . dura-
this information. Provide
One question that companies ask is whether plans or schedules consider hig}
low wrench time. Usually, job plans and schedules account for technicians h;l\'ing 'lgh]' h
wrench time. Job plans do this because the plan time estimates do not allow fﬂrtu fgh
ticipated delays. Moreover, the job plan attempts to avoid or minimize umicipumdngnl;
delays that the planner feels could occur during individual jobs. Similarly, w {3
’ schedule attempts to minimize delays that could occur between individual Jobg sut: o
f excessive idle time, break time, or assignment time. The weekly schedule doeg lhiql ldh
providing enough work that is ready to go so that crews do not have to wyg. ii:xz)i
receiving new assignments. Because these planning and scheduling efforqg Al l;
reduce delays, they also aim for relatively high wrench time. Remember high

wrench time consists of having technicians on jobs doing productive work ather (han
being in delay situations.

lllustrations

The following illustrations demonstrate this principle of scheduling. The firg

_ ned Section
shows problems occurring as a result of not following the principle. The second secqjon
shows success through application of the principle.

Not This Way. Paul planned five jobs during the morning before break. Each job
required two technicians. The first job required replacing a high pressure steam yalve
and needed two certified welders for 10 hours each, an entire day. The second also
required two certified welders to construct a work bench for the maintenance shop. paul
planned it to take 5 hours for each. The third job was a simple request to move several
barrels of waste oil. He planned this job to take two mechanics with a forklift and bar-
rel attachment only 2 hours. The fourth job required replacing a check valve. This was
planned to take two certified welders 5 hours. The fifth job required working on ga leak-
ing critical control valve. Paul planned this job to require two mechanics an entire day.

Before taking his break, Paul figured that he had already planned 64 labor hours’ worth
of work for the crew.
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Later the crew supervisor began to assign work urdgrs to various members of the
crew. James had two certified welders. three mechanics, an electrician, and three
mechanical apprentices. In addition to the other jobs available to work for the next day.
the backlog included the five jobs Paul had planned. There was a significant quantity of
mechanic work and. as usual, more work requiring certified welders than the crew had
available. Frequently, James had to second-guess the planner and use the apprentice
mechanics for some of the mechanic work.

This Way. Paul planned five jobs during the morning before break. Most of the jobs
required two technicians. The first job FL‘ql“_f‘-‘d replacing a high pressure steam valve
and needed one certified welder and a helper for 6 hours. The second also required weld-
ing to construct a work bench for the 1}1:1int¢nun¢c shop. Since mechanics could handle
light structural welding, Paul planned 1t 10 take one mechanic and a helper 4 hours. The
third job was a simple request to move several barrels of waste oil. He planned this job
to take one helper alone with a forklift and barrel attachment only 2 hours. The fourth
job required replacing a high pressure check valve. This was planned to take a certified
welder and a helper 3 hours. The fifth job required working on a leaking critical control
valve. Paul planned this job to require one mechanic and a helper 8 hours. Before tak-
ing his break. Paul figured that he had already planned 44 labor hours™ worth of work
for the crew.

Later the crew supervisor began to assign work orders to various members of the crew.
James had two certified welders, three mechanics, an electrician, and three mechanical
apprentices. In addition to the other jobs available to work for the next day, the backlog
included the five jobs Paul had planned. James usually had confidence in the planner’s esti-
mate of skill required and knew when apprentices could be sent on jobs as helpers. Dana
first assigned the certified welder and an apprentice to replace both the high pressure steam
valve and the check valve in 1 day. Dana assigned a mechanic and an apprentice to the light
structural welding for the work bench to help maintain the mechanic’s welding skills. After
assigning all the other work, there simply was no clectrical work. Although not usually
done, Dana decided to use the electrician as the helper to a mechanic on the critical leaking
control valve.

As one can see, the planning function gives the crew supervisor or scheduler the craft
skill and time requirements for scheduling work. A job plan tells how many persons the
job requires and the minimum <kill level. By not unduly restricting the skill require-
ments. the planner increases the maintenance crew’s flexibility for usine different per-
sons for the work. N

PRINCIPLE 2: SCHEDULES AND JOB PRIORITIES
ARE IMPORTANT

Scheduling Principle 2 (Fig. 3.5) states

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

The ur_iginator of a work order first picks an appropriate priority for the work based
on gslabllshed plant guidelines for setting work order priorities. Depending on the
particular plant, the priority may then be reviewed and adjusted by the originator’s
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4Scheduling Principle »

Schedules Are Importap ¢

Job Priorities Are Importg,

FIGURE 3.5 Two essentials that management cannot overlook

supervisor, an operations coordinator, planners that code wn_rk Orderg, ang e
meeting of plant managers or supervisors. The resulting priority thuld it daily
only the work’s level of importance for achieving the plant’s nhjcctivgN mrf:“?‘:l rie
tance relative to other backlogged work. Therefore, the plant priorigy, _.;\',“ Us nnpm‘(;
play a large role in creating the schedule of the work the maintengn . ::m '“h‘“f.i"
assign and complete. Management must treat the proper use of the prinriwbr(?ulj, “!H
a serious matter. The plant must expect maintenance Crews o work o, llach)sﬁ)‘_[‘l]lltl'l
the priority system through the schedule dictated. Management musy treag v JU_-h ‘1
scheduled work as a serious matter. Orking or

It might seem unnecessary to mention that schedules and job prioritiey g, i ant
but they cannot be overlooked nor presumed. This is a common area of failype i::]pu-ri[;:lc:
nance management. Advance scheduling enough work for an entire week sety n::.l;ll.,. for
maximum utilization of available craft hours. It helps ensure that a Sufficien, -d:;“;u;“ of
work is assigned. Together with the priority system, it also helps ensure thy, the right work
is assigned. =

A significant source of inefficiency in the maintenance group is the
of low priority jobs when more urgent jobs arise. If a true emergency ariges. it is
always appropriate to delay another job. However, the maintenance g"”UI; shoinld
recognize that interruptions on any particular job add extra time Putting uway‘ tools,
securing the job site, and later refamiliarizing oneself with the job. Ap urgent job that
is not an emergency should be worked as the next job rather than Interrupy any job-
in-progress. A nonurgent job should wait until the next day or week altogether so that
the job can be scheduled into the overall priority of importance for the plant. Later,

parts and tools might be staged to make executing the job more productive g a more
appropriate time.

interruption

Jobs with priorities falsely set too high improperly interrupt work or cause work to
begin without proper preparation. The end result is that the maintenance group com-
pletes less work overall. Then a vicious cycle begins. Higher priority work must inter-
rupt lower priority work because there is not enough productivity to complete all the
work plus the interruptions. Quite possibly, the maintenance group could complete all
the work with more organizational discipline in setting initial job priorities. This would
lower the incidence of job interruptions and lowered productivity. Management com-
mitment is important in this area. Conscientious management attention to enforcing
adherence to the priority system helps maintenance.

If everyone assigned a high priority to their work just to ensure its completion, then
improperly prioritized jobs would also make it hard to recognize true instances of when

schedules or work should be interrupted. They might delay starting true high priority
jobs even if they did not interrupt them.
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In addition, inadequate confidence that crews “ll“ _L‘X%‘Culc scheduled jobs hurts the stag-
ing program. Staging. as discussed 1n Chap. 6, h‘—P" Tﬂtrmse crew produ.cti\'ily by having
a job’s planned parts and tools ready to £0- Th:)‘ are already withdrawn from inventory or
storage and ready for the technician to uu!ur.e. I Iunn_mg stages the material before the antic-
ipa[ca cxccutinn‘ul' the job begins. Technicians avoid delay areas that they might otherwise
encounter if they had to gather the parts lhcmsclvc.s- Inadequate confidence that crews will
execute schedu led jobs may discourage Plfmm‘l’s lrm)l staging parts. On the other hand, if
planning continued to stage parts. the staging area might become overflowing with staged
parts for jobs that did not start. In this case, the storeroom mlght.run into stockouts for other
jobs that maintenance chose instead to start. The slocknu[.s might occur because of parts
that were withdrawn for staging. These circumstances significantly diminish the great
potential for staged parts to expedite jobs.

lllustrations

The following illustrations demonstrate llus_Prm‘-“Pl? of scheduling. The first section shows
problems occurring as a result of not following the principle. The second section shows suc-
cess through application of the principle.

Not This Way. Mike finished his operator rounds and wrote work orders for problems he
had noticed. Although most were not yet serious, Mike wanted to make sure maintenance
completed them. Therefore he seta priority of 1 on the most important ones and 2 on the rest.

Nearly all the jobs in the maintenance backlog had been prioritized as 1's or 2's. They
were either urgent or serious. This made it difficult for the crew supervisor to select
which jobs maintenance should work the next day. Abby selected all twelve priority-1
jobs and three priority-2 jobs to assign.

Near the beginning of the next day. the plant manager asked that Abby immediately
assign a few technicians to correct @ dripping flange on the installed backup feed pump.
Abby interrupted two technicians on one of the priority-2 jobs. These technicians first
hastily put their ongoing job in a state where they could leave it. Then with the operations
group clearing the pump and themselves having to find suitable gasket material, they
worked the rest of the day to replace the flange gasket and correct the leak.

This Way. Mike finished his operator rounds and wrote work orders for the problems
he had noticed. Most were not yet serious and Mike set a priority of 3 or 4 on them. He
set a priority of 2 on a couple of serious ones.

Mike's supervisor afterwards had Mike change the priority of both of the serious work
orders. They changed one to priority | (urgent) and the other to priority 3 (routine production).

The backlog had work orders with a variety of priorities. Priorities ranged from 1
(urgent) to 4 (routine nonproduction). This made it fairly easy for the crew supervisor to
§elect which jobs maintenance should work the next day. Abby selected all five priority-1
Jjobs and eight priority-2 jobs to assign. She also assigned two priority-3 jobs.

Near the beginning of the next day, the plant manager wrote a priority-2 work order for
Abby’s crew to correct a dripping flange on the installed backup feed pump. Planning went
ahead to plan and stage the gasket material. Abby included the flange job with the assign-
ments she was making for the next day. She was also able to assign most of the backlog pri-
ority-4 work orders as well. Abby requested the operations group to clear the pump in time
for her crew to begin work on it the next morning. -

The next morning two of the assigned technicians picked up the staged gasket mate-

rial and began the flange work order. They completed it within a couple of hours and
began another job.
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Maintenance should avoid interrupting scheduled  jobs

or
. . . Jobgs
Maintenance should also place great importance on the plant 1nlluwmg lhuh M-progress.
system.

Plan priority

PRINCIPLE 3: SCHEDULE FROM FORECAST
OF HIGHEST SKILLS AVAILABLE

Scheduling Principle 3 (Fig. 3.6) states

A scheduler develops a one week schedule for each crew based on o Crafy
able forecast that shows highest skill levels available, job priorities, ang in]ur,m“f'-‘ avail-
Jjob plans. Consideration is also made of multiple jobs on the same equipme,,, . -”Ui'run from
of proactive versus reactive work available. SVStem and

The first two principles set the prerequisites of scheduling. These next o
ples introduce the concepts of the foundations of the advance schedulijy,, . 'T¢€ princi-

Principle 3 establishes a I-week period as the advance schedule of ;tll(m'nt(')cc“' g
time frame. It also presumes that a person apart from the crew "”pcr"is(;rmi’ of worl:
scheduler. The scheduler selects the week's worth of work from the Overal) ‘\ijll be m_“
log. The scheduler uses a forecast of the maximum capabilities of the Crew t_]? ant back-
ing week. The scheduler also uses priority and job plan information Thcu‘r L
process also looks at performing all the work available for a system oy Seizduling

. & = CC my;y SHATI
begins work on that system. This includes proactive work. Hintenance

4Scheduling Principle 3

Schedule from Forecast of
Highest Skills Available

4One Week

4 Consider Multiple Jobs on
Same System

4Consider Proactive Work

FIGURE 3.6 The basics of the advance schedule.
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First, the advance schedule selects @ 1-week period tcuj making an advance allocation
of the work. Advance allocation means the schedule will select all the work that the
crew should be able to finish in a single week. T!w schedule selects the work from the
overall plant backlog. The scheduler does not assign the work orders to individual crew
members. The scheduler also does not set specific hours or even certain days on which
the work on each work order should start or end. The scheduler merely specifies a block
of work as a list or package of work orders. Ad\-'au('c scheduling is an allocation of work
for maintenance and not a detailed schedule of exact personnel and time slots.

A 1-week period strikes a balance between creating set goals and allowing for grad-
vally changing plant needs. On one hand, a l-W_CCk period is l‘ong enough to allow estab-
lishing a set block of work for a crew goal. This set block of work also allows planners
enough time o stage parts for scheduled work. On the other hand, the plant is constantly
writing new plant work orders. The new work orders grudiually change the relative
importance of all the work in the plant backlog. A 1-week period is short enough for the
schedule normally not to need significant alteration due to this new work identification.
This may be less true in a plant with more EI}_:m a moderate amount of reactive work.

These plants may normally experience a .-ngmt:_cam dcyiu[iun from the set schedule. The
|-weck schedule also covers a short enough time period to allow supervisors enough
certainty in knowing which of their individual crew members will be available for work.

In addition, a curious phenomenon appears regarding the accuracy of job estimates

for individual work orders. Experience has shown that job estimates for individual work
orders may be off plus or minus as much as 100%. That means that on average, a job
planned for 5 labor hours has as much chance of being accomplished in 1 or 2 hours as
it might in 10 hours. This is especially true of the smaller work orders that make up the
bulk of many maintenance operations. Does this mean that planner estimates are worth-
less? No, on the contrary, the planner estimates are very accurate overall as the work
horizon widens out to as much as a week. Over a week’s worth of crew labor, the over-
all estimate planned hours becomes extremely accurate, only off as much as 5% or less.
That means that practically as many jobs run over as under due to the myriad of special
circumstances surrounding individual work orders assigned to individual technicians on
individual days. This confirms that a week is the appropriate allotted time period for
advance scheduling. Remember that the objective of scheduling is not to produce accu-
rate time estimates. It is to accomplish more work by reducing delays.

The scheduler publishes this schedule to give to maintenance crews, the operations
group, and management. The crews receive the schedule as allocations of goals for the
coming week. Supervisors of different maintenance crafts receive the schedules to have
an idea of upcoming coordination needs. The operations group receives the schedules to
have an idea of what equipment will eventually need clearing. The operations group
may also be able to give the maintenance group timely advice of maintenance redirec-
tion needed. The operations group as well as management receives the schedule as an
indication that maintenance is making progress on work orders. Many times. areas apart
from the maintenance group see it as a “black hole” into which work orders enter, but
never emerge. Tangible proof of work order schedules increases cooperation from the
operations group.

Second, having a person separate from the crew supervisor allows a system of checks
and balances. A person separate from the crew determines how much work the crew
should be able to accomplish. The question is not necessarily: Which work orders should
be done? The plant priority system drives that. The question is: How many work orders
should the crew (;0mp|ete‘? The scheduler is best included as part of the planning depart-
ment because this person uses planning as well as crew information. Many times it is
appropriate for a supervisor of a planning group to perform the duties of scheduler. This
allows the planning supervisor routinely to review job plans.
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Third, the scheduler receives a labor forecast for each crew SUPErVisnp -
tells how many labor hours each crew has for the next weck. The sche 1 Uis forecast
information. The scheduler intends to allocate hours of planned backj,,,, ; ST needs this
the labor hours available for each crew. The crew supervisors are in thcb _“, the basis of
forecast the available labor hours on their crews. The crew SUPErvige, *Uposition to
scheduler that the crew will have 1000 labor hours for the next week, The § _n]"}’ tell the
has a basis for knowing how many hours of planned work to allocate. eduler then

Fourth, the crew supervisor must make the labor hour forecast in lerme .
est skills available. By identifying the highest skills available, the -“ChL'ds Of the high-
latitude when actually determining which job plans could be executey ]_Cr has more
Highest skills available means that if a crew has two certified macy; -‘:_“L"\'l week.
mechanics available for the next week, the supervisor would not jugy ,:QT and seven
crew has nine persons or nine mechanics. The latter forecast would rcdqu;N lhal. ﬂ.u:
ity of the scheduler who would not be able to assign any complex Machj iI[ ‘C~ Hexibil-
scheduler has more flexibility when knowing that there are two certifie g Jnh:.a. ‘Thc
The scheduler can then assign complex machining jobs. The schedyle, g L o
decide to assign routine mechanic jobs to the machinists. There is more ¢, e ght also
jobs can be assigned. Om in what

Fifth, the scheduler will use information from the individual job plang ang
the overall priority of plant systems. The scheduler looks at the priorig
logged work to help select jobs. The scheduler looks at the labor hours p
enough jobs. Chapter 6 will discuss the actual steps the scheduler followy In thig 3

Sixth, the scheduler also considers plant equipment and systemg thnlh‘prm‘:qh:

work. When selecting work for an entire week, the scheduler is able (g i Sucumﬁ
orflers for the same equipment. The scheduler may override some individualév.f:ui WOlr’r
priorities to accomplish this. For example, a priority-2 and priority-3 work orq \)r f}rcge
both assi_gncd because they are on the same picce of equipment. This migh, hcurlj;“:y ed
Over assigning two priority-2 work orders on two separate picces of C([L-L er:l
Schedulers can also exercise flexibility by initiating certain PM work Ul'dcri I_I,mlmlc;
tak_e advantage of equipment downtime for other work. This allows impmvédwr y,l“
eff{cicncy because the operations group can clear the equipment a sing|e time ':w(;.r[«hc
maintenance crew can work on a number of jobs together. o

Finally, it is easier for the scheduler to include preventive mainten
to head off failures on a weekly basis. On a daily basis, there is ofte
cation to put off these seemingly lower priority work orders. On th
combining a week’s worth of work, it becomes cle
weekly schedule includes this type of work to enco
forever, 1 day at a time.

a feel for
ILS Of the back-
anned (g gelect

ance or other work
n sul'[‘icicmjusliﬁ‘
¢ other hand, when
ar that PM cannot be delayed. The
urage the supervisor not (g put it off

Illustrations

The following illustrations demonstrate this principle of scheduling. The first section

shows problems occurring as a result of not following the principle. The second section
shows success through application of the principle.

Not This Way. As maintenance manager, George felt that maintenance could increase
its productivity. Lately, he had seen more and more technicians heading home early.
This was a problem since reliability seemed to be slipping at the plant. He knew that
there was a considerable backlog of work, but the supervisors had assured him that they
were assigning as much work as the technicians could handle. George was also con-
cerned that supervisors had a habit of putting off PM work orders.

CiM Ex. 1058 Page 64




SCHEDULING PRINCIPLES 3.15

George felt that advance «cheduling of some sort was the answer, but the last attempt
had bcch disastrous. Planning had first scheduled hour by h})ur what work maintenance
should accomplish for an entire week. However. by the end of the very first day, the sched-
ule was in shambles. Half of the scheduled jobs could not start at their target times because
other jobs had run over their expected completion times. By the middle of the second day,
the actual work-in-progress bore no resemblance whatsoever to what the advance schedule
had predicted. At this point, the plant had uhundun@ the concept and gone back to assign-
ing work 1 day at a time. George felt that now was the time to implement a gate carding
procedure t© make sure employcees worked their entire shifts.

This Way. As maintenance manager. Gcnfgc felt that maintenance was increasing its
productivity. Reliability seemed to be g:iinu?g at the plant. He knew that there was a
manageable backlog of work and the scheduling process was helping the supervisors to
assign as much work as the technicians could handle. George was also pleased that
supervisors Were not putting off PM work orders.

George felt that advance scheduling had .hccn a great success. Planning had first
developed 2 list of all the work orders that maintenance should accomplish for an it
week. The amount of work was determined by the labor hours that the crews would have
for the week. At the end of the week, George discussed with each supervisor the results
of what had actually been accomplished. Although no crew had completed all the allo-
cated work. most crews had finished more work than they had thought possible. By the
end of the second month, crews had a firm idea of the amount of work they were respon-
sible for and were becoming more productive. Asa result, maintenance crews were exe-
cuting more work and the plant was increasing its reliability.

The proper period for an advance schedule is normally a single week. This time
frame allows setting a goal that can stay relatively fixed as the plant continues to iden-
tify more work. The week's worth of work is not an hour-by-hour schedule of work
orders. but a bulk allocation. The crew labor forecast is an important part of the sched-
uling process. Not only should the supervisors forecast how many labor hours are avail-
able, but how many in each specialty.

The following principle discusses two concepts relating how the scheduler compares
the labor hours available with the pl:mncd hours in the backlog.

PRINCIPLE 4: SCHEDULE FOR EVERY WORK
HOUR AVAILABLE

Scheduling Principle 4 (Fig. 3.7) states

The one "1”""" 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 priorr"n' work. —

Principle 4 brings the previous scheduling principles together. The first part of this
principle is thu the scheduler assigns work plans for the crew to execute during the fol-
lowing week for 100% of the forecasted hours. This means that if a crew had 1000 labor
hours availgblc?. the scheduler would give the crew 1000 hours worth of work to do.

Overassigning and underassigning work are also common in industry- However,
each cduses unique problems that could be avoided.
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