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FOREWORD 

We are witnessing a major change in maintenance. [I is moving from an equipment repair

service to a business process for increasing equipment reliability and ensuring plant capac—
ity. lts 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

field. 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 0f lite 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 ol‘ 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

Harrington. IL
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This chapter rcmpfi ”u. vision and mission of planning and then presents the principles
of effective planning. Each prittCiPlt‘ identifies an importantcrossroad. At each cross—
mad. the eontpanv has to [nuke a decision regarding alternative ways to conduct plan-
ning. The decision the company makes regarding each situation determines the ultimate
Success of planning. Iiach principle presents the recommended solution to the cross-
1'01! 5_

gix principles greatly cottlril‘lllc to the overall success of planning. First. the com-
pany organizes planners into n separate department. Second. planners concentrate on
futon; Work. Third. planners base their tllgs- on the cotnponent level of systems. Fourth.
Planner expertise dictates job estimates. l‘iltlt- planners FCCULlnl'lft‘ the SKI“ Ol the crafts.
And sixth. work sampling for direct \vork tune provides the primary measure of plan-
ning effectiveness. Figure 2.1 shows the entire text Oi these prtnctples.

W

A5 presented in the Introduction. the mission of planning revolves around making the
right jOhs “ready to go.“ Maintenance management uses planning as a tool to reduce
unnecessary job delays through advance preparation. To prepare a job in advance. a
planner develops a work plan after receiving a work request. The work plan ts nothing
more than the assembled information that the planner makes ready for the techntcran
who will later execute the work. Some organizations call the work plan a work package
or it 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. The
Scheduling information produces the tnost help for the maintenance effort because it
facilitates allocation of the personnel resources each week. The parts information and
[00] 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
SYSLem 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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PRINCIPLE 1:swung—5% 

Planning Principle l tl-‘ig. ._...

m a separate departure"! from the craft maintenance
Tilt' plurmr‘rt un- urgurug‘d Ht ‘ . -“TM“IW‘ ”-" “"‘H ”A“ jucitstttj: ortjtttttre work.

.

(‘rs'nzt rnjm'tltttm- \pt't'mlt.‘me I” phtnmn}.

The first principle dictates that planners arc'ttol members of the craft crew for which
they plan. Planners report to a different supcmsor than that ol the craft crew. The com-
Pony places planners into a separate crew 01 their own. '1 hey have their own Supcr\’l§0r_
Willi a small number ol~ planners. lllt' planner? ”"31“ “1le to the same manager Who
hnlds aulhm'itv over the em“- supervisors. Ihere- may be a lead planner with some
responsibility to provide direction and ensure-consistency within the planning group.

The problem with giving the crew supervtsors illllhtlfll)‘ 0\'cr_thetr 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 "“1?“ be engaged in preparing
work that has not vet begun. In actual practice. the crew supervisor receives too much
pressure for the supervisor not to use the planner to assist work that has-already begun.
The crew supervisor must have repairs cotnl‘lC‘Cd- ll '3 lemming 1“ T935512“ 11 planner to
a toolbox and say. “The planner is a qualified welder who can come help us." Even in a
plant with few reactive jobs. the sulmrvisor should sttll have significant motivation to
keep actively completing an assigned backlog ot work to keep the plant out of a reac-
tive maintenance mode. The supervisor has an obligation to complete the assigned work

iinimum of interruptions or delays. Once any job

Is pressure to minimize them. With direct access to

the superior grim skillg 01' 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 always
more important than the job not yet begun.

Management may contribute to this problem when planners report to crew supervi-
sors. The pressure is especially intense it‘ the maintenance manager has given a specific
direction to the crew supervisor. such as "Put that pump hack on line today!" How does
the supervisor balance this instruction against the manager's admonition last year. “Try

in an expeditious manner with a n
encounters delays. the supervisor l'cc

+Principle 1

Separate Department

+Planners not on craft crews

+Planners not pulling wrenehs
FIGURE 2.2 Separation reduces temptation.
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not to use the planner on field work unless necessary"‘.’ There will alv. ays hc ““Pfirlan
work to complete today and the temptation to delay preparing for lUllltJI'l'tnl. ‘\ \s'urk. t

Not only does the crew supervisor favor assigning craft work to the planner. the m.S
of the crew members as well place more relative importance on the work m ngrL-él.
than the paperwork of the planner. Such peer pressure encourages tltc planner to 35“.:
on jobs already begun or to take assignments directly for craft wnt'k willingly “

The natural inclination of the crew supervisor to place highest importanuc
assigned work. the unconscious pressure from management to encourage *“l‘cl‘vm,

give craft work to planners, and the peer pressure from fellow creu. members all “no
tribute to taking planners away from planning duties. In actual practice pl‘m'lcn ”I.
maintenance crews frequently work craft jobs and devote inadequate time to P'émnint:
activities. As a result, chWs have insufficient work to execute on a planned basis mere]:
because planners do not have time to plan tntich work. This situation may also lead [£5
another problem that manifests itself in an insidious fashion. Because planning t—‘Un.
tributes to scheduling. the lack of planning effort may decrease the numhL-r ot' Work
assignments to crews. The amount of work the company expects from each We“
decreases. The work assigned becomes more reactive in nature because the plant CXL‘.
cutes less proactive work to head off problems. Gradually. the plant returns to a gnu-‘1‘
tion in which crews routinely repair equipment under urgent conditions and with lime
time remaining for maintenance to prevent equipment problems.

A self-fulfilling prophecy occurs for the manager who assigns planners to ficld
crews. Supervisors frequently put planners on their tools to pull wrenches instead or
plan. Planners plan less work. Less work is assigned. Work that is assigned ts more rcae-
tive in nature. needing more on the job assistance. An apparent. but false. talidation
results showing that planners need to be on crews to help.

The problem is not managers. supervisors. or crew members with inadequate ()rua_
nizationa] discipline or inadequate understanding of the nature of planning. The mil)-
lem is poor alignment of the company organization with the company vision. Silllply
removing the planners out from under the crew supervisors allows the planners to per.
form planning duties. The problem is not having persons who can resist the temptation
to use a planner's craft skills. The problem is creating a situation where the lL'I'Ilplzuion
exists. The company avoids this situation by removing the planners from direct control
0f the maintenance crew. Then when the supervisor presumes it necessary to Lise a
planner as a technician on an emergency job. the maintenance manager makes- the
not the supervisor.

(in
rs [0

call,

If problems do arise where extra craft help is necessary. the supervisor has several
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 alight 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 3U technicians into 47, the planner in effect is
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l

The planner is the last person the manager would want to pull away

for a field assignment. ('ompare the cost of tune and a halt overtime paid to a mechanic .
versus 17 times straight time opportunity lost to the company for using a planner on a l
field assignment. liven triple overttmcdoes not compare to_thc economic waste of using I
a p1;111nth'tir execution or work. Pulling a planner for a tteld assignment must be the '
absolute last rcstit't for the manager who understands and believes in the leverage of
planning. Making the manager involved in each case tor such a decision helps prevent
such reassiunments.

The mahagcr "Hill“ “PC“ ”‘0 CW“ 51'P9F\'i-\‘Ul’ 10 complain that management took
some of mu tit-st technicians from the work force to create tlte planner positions. The
manager must understand that for each technician transformed into a planner. the work
forcc}cgci\‘cx the equivalent of 17' technicians in return. It is in cveryone‘s best interest
to make planning work. Time spent in explaining the leverage and benefit of planning
to supervisors both hese tunes of questioning and at the outset of mutating planning

Worth 17‘ persons.

at t

is tittte well spent.
Another rcasnn the company organizes planners into a separate group is to facilitate

or hctp the planners become specialized itt planning techniques. Planners need to work
Closely together to ensure proper execution attd consistency of planning work itself.
Thereare :llllPlL‘ opportunities to conduct planning itt different manners. Planners need
the reinforcement of each othcr's ltelp to plan jobs and follow the planning principles in
a Common fashion. Consider a scltool tnttsical 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 tnight not even be recognizable as the song being '
conducted. The third trumpet player greatly benefits when there are other third trumpet

This is especially helpful if the third trumpet player occasionally loses the
musical score. Listening to other third trumpets helps the player come back

anning provides a similar situation. Preparing work to be
while the other technicians on crews scurry after jobs-in-

Pflrt players.
place in the i

into place. Maintenance pl
accomplished in the fttture
ngress is a new experience attd is difficult to master alone.

Illustrations

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 Stnith likewise
EXpectcd supervisors to spend time in the field with their crews. However. on the way
back to the from office. Smith happened to pass the fuel oil transfer 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 Smith I
seen one of the planners working as a tool rootii attendant. 'l‘he sttpcn iso “that even
room had borrowed the planner front tnie of the crews because tlte CFC“ ,. ”1U tool. . \

short~handed that day. Smith was somewhat reluctant to counsel ltls sttpcrt iwr‘rldenly
the supervisors took such great pride in managing their own work. Htl\.\'C\-L.r . “mu“
for planning to work, obviously there had to he sortie planners doing “Imam," m ”rd“
deeided to meet With his supervisors again regarding the niattcr. b' Snmh

This Way. Maintenance Manager Scott Smith walked over to the offiL-L. um ‘
maintenance Planners. Each Planner had a partitioned office ctihiclc with a (hi (it the
computer. Smith did not expect to see all the planners necessarily because iii-5k- and
that planners had to travel quite a bit to go to all the jolts l'Uf' \s‘tllllllg. So it 3km.“-
unexpected that only two ofthe four planners were at their desks. ()ne oi the ti-I
present appeared to be attaching plan information to a work order and the oili-
ner was going through a file to find equipment clearance information.
back to the front office. Smith happened to pass the fuel oil transfer Pun
the two mechanics hoisting a valve into place. After questioning tin;
appeared that thejob plan was helping them echdite the job. The plan had tr”.
valve weight so that the right straps could be checked out of the tool room ts:,'(;[1[}1f
job started. The plan had also advised the supervisor ahead of lllllc lhat th'L'Ht:
required two persons because of the valVe’s hulkiness. After talking to the inch-1i“
ics. Smith started again back to his office. As he was crossing the pump \r-iiidin:
noticed one ofthe remaining planners carrying a clipboard with:15“letil-\K'tii'k‘tidl-L
forms. This planner claimed to be in route from the power house Where tliruc pm“: _U;
been scoped and was heading toward the chemical waste trczilmcnl System to 4;“.
four more work orders. Smith was comfortable that the planners Wei-t: vacant-(11::
planning activities as he wanted. Smith knew that the supervisors also ("5“. [h_
importance of completing the planning. This morning he had lUI‘tlL‘tl dtm'n a rct We:
for a crew supervisor to borrow a planner for a field assignment After tliscussinii [11-3
particular work order, Smith had advised that the crew supervisor would h'ttft‘ ti
extend the schedule for its completion. ‘ (-

Managers need to place maintenance planners out from under the control of cre
superv1sors to prevent the planners front being assigned field Work as technicians.
temptation to use planners as field technicians on current _ioh‘s' is UHU
allow the planners time [0 do helpful planning for future work. A 5t:
merit allows the planners to concentrate on planning future work.

w

The

ally too strong to
partition arrange-

PRINCIPLE 2: FOCUS ON FUTURE WORK
“—31%

Planning Principle 2 states (Fig. 2.3)

The Planning Department coitcwii‘rater on future Work—work that has not [)(‘(’H
started—in order to provide the Maintenance Department or least one week of ti-orlr hark-
log that is planned, approved. and ready to C‘It’fltlr’. This hark/oi; (illrm'X r'rminr to work pri.
marily on planned work.

Crew supervisors handle the current (luv 's Work and problems. Any problems that arise
after the commencement of any job are resolved by the craft technicians or .t‘itpt'ri'isors.

After everyjoh completion,feedback is given by the lead technician or supervisor to thy
Planning Department. Thefeedhuc'k consists ofnnrv problems. plan changes. or other hill"
fit! information so that future work plans and .rt'hcrlulrar might be improved. The planner-x
ensure tharfeedbticlt information gets propr'rl't'filr'd to (lit/fillill't" it'orlc.
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l'l ANNINU PRINCIPLES 2.7

+Principle 2

Focus on Future Work

_. D0 Job

50% 5.1 %
Plan Learn

80 0/0 Y
\3 Feedback

FIGURE 2.3 The snowball of itnpim emcnt.

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

ork 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 aficr the
crew successfully completes the current job. feedback to planning helps avoid similar

of future w

problems in the future.

The problem with the planner having the duty to help technicians find file interma-
tion forjohs 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
benefit of advance planning because there is no time to refer to past feedback or Other-
wise anticipate problems ahead 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 documents. and jobs that are
Under way need help fast when problems arise. Nevertheless. this use of planning is
almost as shorhsighted 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 101"" ”Tell it certain pump hearing can only be removed front the inboard side
because of an almost imperceptible taper in the design. The technicians learned this fact
from trial and error and spent most of a morning doing it the wrong way. After the job
the teehniCi'dnS give feedback on the work order form about the desien and delay. Then
the next time that particular pump needs maintenance. the planner can refer to the pre-
Vlous problems and the resolution because the planner filed the previous feedback. The
Planner reports this information as part of the job plan before the crew starts the [2151(-
AS a refiulh PTCVIously encountered delays might be avoided on the subsequent mainte-
nanee OPEFHUUHS- In the example of the tapered bearing, the second time the crew
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replaces the bearing. they should not have to waste time trying to insert the hearing from
the wrong side. The crew avoids an entire morning of wasted time. liach 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 each 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 |l.[]1cy;tre 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 ifa planner is planning for 20 to 30 technicians. how many of those tech—
n1c1ans 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
future 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
line 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

 
Time

FIGURE 2.4 Chasing parts for today‘s jobs cannot help as. much as focusing on future
work in the tong run.
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for further improyetttettt esists because when the planners only help work-in-progrcss.

they are not helping the crew s avoid previously encountered delays. Every job becomes

a new job without any history advantage. No wonder so many techs need help With
work-itt-progress‘. they have no opportunity to as old 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 find parts information or solve other problems on most

jobs. livery job is urgent once ll. 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 impractieality of planning
in advance for 3!! persons while at the same time helping with work-in-progress. The

best alternative at this point Is 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

fora tech tor slIDL'fVimr: to find 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 eounterproduetive 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 thejob
starts. the techs or crew supervisors must find any additional informationjust 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 thejob 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 j‘3135-ln-Pl'ttgress. If using a timeshcet 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 icgitimizing “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 buih from
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square one before the files slowly become builtup and useful. The second re; m _
most valuable information needed on plans is not available lrotn equipmc '1 13 that the
Information such as potential work permitting problems. the thilhilily [11m 1‘" nlannals.
will be needed, and corrected local inventory stocking numbers are learned t'rti-L‘Hi'itt pin-ts
A planner must be able to find the helpful feedback on those last three \t'urk :11. Past jobs.
the last three years to help the crew avoid previous problems. For example, if "‘leirN {mm
finds that the last time the crew worked on this job they did not have a certain '3- ‘“ Planner
ner makes sure they have that part this time. Each and every job is on a lea: '
Looking to the files helps achieve that improvement opportunity. The tan-mummy curve.
that the planner to a large degree is essentially a file clerk for their technician ' -mn“‘~'l‘1 l5
promises that ifthe technician reports any information. the planner will have h- ‘9 Planner
tion available for next time. The field technicians must he willing to resortmi "[ 'IIlorma-

problems as they come up on jobs in progress and report feedback to their mu ‘l
technicians must not have the false impression that because certain im'nrmi- s‘rk. The
unknown that the planner failed to adequately plan the job. On the other hilnti‘ [litton was
must understand the importance of saving and referring:r to this important lit-Till“: Planner
planner does not plan eachjob from scratch. By using feedback in the plant mes i‘mk- The
ner not only has the opportunity of continuously improving job plans, but has lit; thu plan-
all the work orders. 19 I“ plan

The last presumption concerns doing work repetitively. Working on m .
repetitively is a reality. One typically thinks of preventive ntaintcnancu ; lliillpment
repetitive work in the plant. Yet the 50% rule says that if a piece of equipmc' ‘0 only
work. there is a 50% chance it will require similar. if not the same. Work
within ayear‘s time. Moreover. the 80% rule says that there is an 806'? chanc

mom will be worked on again within a 5-year period. These percentages are hot 1' .
ventive maintenance. Why are these percentages so high‘.’ One reason is “1 pre-
mortality." After any work on any equipment. there exists an increased chance ”I‘lttlant
tional maintenance soon being required. Problems from the initial job might in iliddl:
faulty materials or maintenance practices. The feedback front these jobs j; ”Wei—u]?
important for the planner to scrutinize for opportunities to avoid repeated pmlfil‘d y
Another reason is that some equipment simply requires more attention than Others L815-
of10,000 different pieces of equipment. 300 might continuously need attentiontt} pt
the other 9000 or so never seem to need work. On the other hand. there is a common‘ “1 L
ception that “Nothing is ever the same" or “It is always something different;- “if:
statements reflect a perception that none of the equipment rcceives repetitive l'll'illnItfv
nance attention. This perception is false. bttt understandable. For one thing, lite exact
same technician might not be involved each time. For another thing. W‘)Tkit1g on a piece
of equipment only once or twice a yearjust does not seem tr) be very FCPCliIiVC‘ mpg

blond thecially if the exact same task is not involved. Nonetheless. one mttst move he
mean

and FUSolvc

()I] it
againe

the equip—

horizon of a crew thinking of one week at a time. The 30 plus years of a plant's life
that the vast majority of maintenance tasks will he executed repetitively. And if the vast
majority ofjobs are repetitive. each presents the potential opportunity of contributino to
increased labor productivity through heeding the lessons of the past. That means ”fem
is a tremendous opportunity to improve through avoiding past delays. There is a cycle
and a snowball effect. As maintenance crews work jobs. they learn helpful information
about delays. Then they give that information to planning as feedback at the end of a
job. Planning references this information when the nextjoh comes up forth
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 overlo—
cuses on helping jobs-in-progress. When technicians run into a problem. there is generally
ajob delay while they resolve the matter. Unless these technicians can quickly move to

at equipment
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Other work there will be several lcchtttcians standing around wasting titne even ifthe plan-
ihe problem. It is undeniably much better to have the planner antici—

ner rapidlv fU-‘UI‘TS . . - ., . .; 5‘: \-v‘ - 1 -'y a" H"
Pillc problems ahead of mm ind [end [tmL resols mg tltuu “hilt. no one is “‘dlllng.

Illustration5

Hiistrations demonstrate this principle of planning. The first section
neeurrinpl as a result of not following the principle. The second section

application of the principle.

The following 1

shows problems
Shows success through

Sally Johnson was the planner for the mechanical work for Crew A's
1 ten wcldL‘TS- Since it was h'londay. she planned to scope and compile

plans for all [hc jobs that the weekend operating crews had reported. In addition. there
We“: a numht—‘l' ofiobs completed last week for which she needed to file the work orders.
Before she could cutlwlt‘lt‘ L‘lICL‘l-iilltl her email. however. two welders came into the
Office rcquesting her help to run pick tickets for them to receive a valve out of inven-
tory. Soon after she provided this help. a mechanic called her on the radio for assistance
Obtaining hearingT clearances tor the Iorced dratt tans. She knew this would be a problem
and she spent the better partol 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 she felt a sense of accomplishment that she kept important jobs going
through her efforts.

N0! This Way.
[en mechanics ant

Sally Johnson was the planner for the mechanical work for Crew A's tenThis Way. _ _
mechanics and ten welders. Since It was Monday. she planned to scope and compile
Plans for all lllL‘ jUh-‘i that ”W “TQM-"VJ operating crews had reported. In addition. there
Were a mummy oi'johs 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 compressorjob. That will help the mechan-
ics when they start that job. On about half the jobs. she found useful information front
previous work orders. After compiling the information. site finished the reqUifed 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 0f :1 bfltfir
Process than the old “Just work harder" mind set.

As one can see. the repetitive nature of equipment maintenance provides great
Opportunity for planners to give technicians at 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 heedfu] to their task of keeping and utilizing past work order information to improve
Jobs being planned. To make the cycle ofjob improvement work through avoiding past
delays, planners must be allowed to focus on future work. Nevertheless p351 delays can
only be avoided if they are remembered. which leads to the next principle.

PRINCIPLE 3: COMPONENT LEVEL FILES

Planning Principle 3 (Fig. 25} states
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2.12 Ctmtn'ian ’rwu

The Planning Department maintains a simple. rcr'nn' file .srsrcm Jamal n11 (.dmpnn'm

tag numbers. Thefilt’ system marbles planners to utilize equipment do!” and I‘Hf“rmu‘“'U-If
learned on previous work to prepare and improve work plum, psprrrut‘l} on N'I’V’m“
maintenance tasks. Themajoritynfrmrintcnmn'c tasks are rcpt-trim“ m'i'rri "UNIT”?!i'"""””[
oftime. File cast information assists making repair or Ft‘flt’tll't' rim-{Hum

. . . .. , ' JIISn chasm-s and 21am en Irnccrs‘ are trained to urn-n their rim to outlaw m}“"”””‘P h .
they need with rnininml planner assistance.

The concept ofcomponcnt level files or “minil‘iles'

ning. Principle 3 dictates that planners do not file on . __
individual component one. A minil'ilc is a file made exclusively for an individual 1““LL
of equipment the first time it is maintained. The term minit'ilc helps convey the under-
Standing that the file does not keep information for multiple pieces of ctll'il’mcm
together. Planners make new equipment a minifilc when it is purchased. planners label
the file with the exact same component tag number attached to the equipment in die
field. Planners consult the minit'ile for each ncwjob to take advantage ol'thc Its-‘40“ and
mfofmalio“ gained 0“ vaious jobs. This Principle takes advantaee of thc 131“ {hm
equipment requires repetitive attention over the lite oi‘thc plant. In particular. c051 i'lmr?
mation auailable through the files helps planners and ”mm make important tlecislim"
?“ fieplacmg 01‘ modifying ll'oablesome equipment. The files are arranged in a Scullrc
pl: (13:21:0fi‘31r33lafta from being taken away unadviscdly and lost, but EtrU'itl’l'iln‘Ecq 512:5d ‘ g . let P ant Pel'sonnel to be able to access their intorniation. IznglnL.
an supervrsors directly use the files for obtaining information ['or projects of jobs-UV

‘nterrupt the planners l'ron ' ' '. 1 l ‘ ‘ "
The crossroads,soto spe' ,_ ‘ . P anmng lLHUI‘L WUle.

cc is whether to file information by ”ism”:
'ilcs make it easy to put certain informant)”

at information. A complex. multiple t1"-
‘thc right file in which to put the in‘totllzn

, he easiest arran r elm” [Of-”1d the information again- 5:51:16:
0 which to place inlormalton W0“ _ . r—

ant. Planners Would have no trouhlc filing ml"

' is a vital l-tcv for successful platt-
' - ' n

a system level or basis. hill on ‘1

+Principle 3

COmponent Level Files

+Paper and COmputer
+W01‘k 01‘er

Databases
FIGURE 2.5 Filing so that information C

and Equipment

an be used.

CiM Ex. 1058 Page 26 A



Attachment 1a

CiM Ex. 1058 Page 27

Attachment 1a

PLANNING PRINHPLES 2.13

million because it all goes iitto one place together. However. later if a planner wanted
fmurmaiion saved lust vear for the clarifier drain valve. it would be impractical to find
” amidst 1h“ ”m“ “f “lik‘r sto'ed data. Moving to a slightly less simple arrangement the
plant Could file infornuttion hv building or plattt area. A planner would file all the waste
treatment information together and later might have a less difficult titue finding the clar-
l‘hcr drum "“1"“ d11111. Continuing to how lililm.’ plants do actually file data. a plant could
h-lc by CLlllil’anl system such :is tlte liquid waste system. the high pressure steam tur-
bmc System“ “ml lh-L‘ Polisher svstem. This makes the planner have. to take a little more
car? filing ”19 i“formation to place it in the right place. Later the planner has a much
Cum.” “”10 finding tlte information it" needed. 'fhe next less simple filing system'would
be “ling information hv the equipment itself such as the clarit‘ier drain valve. Obviously.
the Planner “'Uuld have little trouble later retrieving information. but to begin With the
Plum)” “’UUId also have to exercise considerable care filing information. The extreme
L350 “’Ottld he “5 “It: information separately even by nearly every discrete subcompo-
“em Such “5 11 valve hodv. a valve actuatorda pump. or a pump bearing. These arrange-
niénls become too complicated for filing or retrieving information. _.‘-\lternately. the
ihi'kilr1 Ififty file equipment information by manufacturer or vendor. ljilliéttgutgystilligti‘tgg:
time 5;: WWW i5 CUIllmon. but generally not tavored because inant . .

~C antic over tinte for. particular pieces ol equipment. .. ‘ 'nm [like ‘1 mum-
ple l'onsttier a road or street address system in a town or city. Persons intD . . . 12m to (,0
to [hone highway to arrit-c at the town. "l‘hl-‘y turn off the highway onto aunt‘aiprié‘rtm‘ mt;—
ext. Entilghhorhood. Then they look for particular side streetslleadti:g‘::: Wigwam nun-0w
fleas“: m ”‘9 Specific address of the home oi intereststhey ltujrpw [ignite they, are m a

Specifit‘l‘y' The seekers ean locate all of the occupattts oi ”1151:; .- 0mm oucupflfifl 0mm
“In tally nutttber-ed address witltin the city. Que cannot tint f. 3 . ' ‘1‘ the work orders
r 'e by Sunply ilrl'iVinE iii the city. Planners likewise cannot tindany f_ t {H '1“
dine?) ”f c‘lllllmk‘lft if “W Population of total work orders “iSlgtiglzinriirlcal):behind

the mailer a doctor-s office. Many physicianshavel thpapfi: It:I 2:);11 most. family, The
Phygiciuntomst. lhere ts a separate paper tile tordtitctll piglow bv 1001(ng at the filed
tnmfnmliuhlm easily determine thL‘ patient 5‘ [iiiible‘it‘ the physician did not think 3,“).
Dust hiStor ' A ‘Pitttent would also be uneotploltdtalm he uneotiifortable if the physician

illl hifiélwas ever. important. A patient-non Similarly, planners know that history 1S
mtportam I ory by single nelghhorhood tiles. it {mum in filing by equipment.

(3 t lor all equipment and there is DUL‘anHII-illt. 1D um file information that one
knows vtiilnxintional wisdom is_tlu-eel'ojl‘d‘tor-fit:irritli.S win: probably will not be needed
to the fun”: it benceded iii the luture. i‘llL 1311:.“ skinny files what will be needed and
Used in the?" 3m 'i needed must he lound. h L Iuturc,

'ti , _ ‘

ajortjtmcli‘mcc Work orders decidedly tall into t
y 01 C(“Hpmcnt maintenance is repetitive D[itUr . '

actu ”5 OUt lhitt once manaoemeut takes the pin!
ally l‘L :-

he last category considering that the
ver the years. . ‘. .
nners off their tools (Pl'lflLipiC 1) and

~' ‘ rises. The files
h ‘ ‘ ' ~' 7 a new situation a

Wher. dd)” l” locus on tuture work (Principle a). ‘ ~ ' ‘ tion is filed by
' e E" ' . , a 111 unless intortna . .
ludiwdl crylhlng has been put for years an “0‘ “5d ' 'ob on the Polisher cation
regen lit] Pieces of equipment, Say a planner is planning 3i) at least one or two pre~
viougfiatton valve. According to the 50% rule. there should e The pmblem is that the
plflni 1YVOrk orders from the out couple of years that WWI}? hetiiishers‘ there must be 250He'- " h 'mtep _ .. - .

Work 0rd: dmngle me to place a” the work Ogiirfjitiothrough them looking for the sev-. . a
eTal cai‘ H Thc Planner does not have tun Q the norm encountered for every
meme 0 regreneration valve ones if this situallon I-

it is not feasible to checkEC111i _
A‘; Pment and _]0b planned_ . ti _ 2 Plan - - t ‘ _ ‘ eVlant [hi1 . ‘ ‘

ndlvtha] Ring is implemented. it soon beforpggsmmm if they are kept m system files.I L
eqUiPment history and teehnica
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2.14 Ci [AFTER TWO

System files have too much information to allow quick reference for individual equip‘
ment. Once the planner receives job feedback for future reference. it cannot go [fun a
system file. A system might have 20 to lot) or more different components alone with

. multiple work orders for each. When a file is that large. planners cannot practically ilnd
information on a single piece of equipment. Therefore planners use a component let-9i
file for each piece of equipment. When the planner receives a Work order. the planner

. consults the specific file to find the previous work orders for that equipment. The lllin:
t mirrors the obvious work order arrangement. Normally. planners plan work tirthF-‘é for
i 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 database
‘ complete with work order history for each piece of equipment. With a minifile. the firm

thing a planner does when ajob comes in is go to the minit'ile. pull it out and had the
previous w0rk orders for the equipment. If the planner finds that the last time the ere“.
worked this job they did not have a certain part. the planner makes sure they have tin"
part this time. The job is on a learning curve.

As discussed in the previous principle. many persons think a crew never works ”it
the same thing over again. that it is always something different. Yet in reality they Work
on the same things over and over again.just not every day. It might be 9 months to over
a year before a crew works on it again and even then with a different technician. So pcr‘
sons just have a feeling that they are Working on different things all the time
Notwithstanding popular opinion. if a planner can find those last three \vork orders twer
the last 3 years, the planner can help the crew avoid previous problems. Furthermore. if
a planner can tabulate the previous cost. the planner can make better repair or rcplac .
decisions. For example. “The last two times we worked on that. it cost $1000. 1 know 1
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. In
addition, since the majority ofjobs 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 allows
that opportunity.

Experience has shown that after only 6 months of conscientious feedback and plan-
g. 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

nin

 
files.

First. an intelligent numbering system of some sort is preferred. Many plants mighthave th
e 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 fil-
ing system becomes somewhat cumbersome as the quantity of equipment rises. For one
thing, "0‘ 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 NOl-CP-OU5, one could tell that the equipment is :1 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 eqlliP'm‘r"t
with unique numbersjust for the benefit ofensuring 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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PLANNING PRINCIPLES 2.15

[hcv liane matching equipment tags on tllt‘ “61d Cqutpment. This simple step greatly
- s tltc operators and other writers ol \l-‘Ul'k orders lie the equrpment number to the

r find the correct equipment files. Some filing pro-
helps the planne

the tiling system was somewhat Cotnplex, but because

assist

work order. This lit:
grams have failed not because
There were no corresponding etitlipflwnlulilgh-

Third. the planners must set up the tiles so that the supervisors and plant engineers
do not ask the planner to look in the files: they 190}; tn the files themselves. The plan-
ners intend for these persons still to work with files and information. For this reason.
paper files should be open and easy to see with side labels on individual folders. Files
that are enclosed within closing file cabinet drawers tend not to be inviting or as user
friendlv as possible. Large labels should clt‘ilfl)’ dL‘CIEH‘C 111C Contents of different shelf
areas. I-‘or this same reason. planning should keep all the files in a common area. not
within individual planner cubicles. ..

Fourth. if other persons have access to UK" “105- Illilnflgetnent may have some con-
haring the file area located so that persons must first pass

through the planner area 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
isiherc. Supervisors may want to designate that only certain individual technicians may
access the files depending on the competence of the technicians in this regard.

The objective of tltis principle is to create a file system that delivers useful informa-
tion to the planner and the rest of the plant personnel.

corn for security. Generally.

Illustrations

The following illustrations demonstrate this principle of planning. The first section
shows problems occurring as a result of not lollowmg 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 hvpocliloritc discharge piping. Both jobs
“’6“? l'ilil’l)’ routine The filter was not on a PM route because varying operating modes
caused me “It" I” Plug at different intervals. The operators monitored the pressure dif—
forential Eilld Wmtc a work order whenever the filter was beginning to show signs of
Clogging- Di‘Vid 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 10 “1“] 0m: for the filter, but not the piping. David copied down the filter and gas-
ket inventory numbers ot‘fthc previous work order plan. From his field inspection of the
diSChflrgC 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.

As DEW“! Was finishing up the job plans. Supervisor Juan asked where the equipment
information W115 for the hypochlorite PUII‘PS- David explained that all the information
from past Work “we” was “3:513th in the SyStem file and waited patiently as Juan
Shared hi5 CUbicle looking through the file.

This Way. David needed to plan twojobs. Onejob required a simple filter change and
the other reqmred stopping a drip on the hypochlorite discharge piping, Both jobs were
fairly routine. The filter was not on a PM route because varying operatinn modes caused
the filter to plug at different intervals. The operators monitored the press-hrs differential
and wrote a work order whenever the filter was beginning to Show signs of clogging

rutrun\w1'fi‘flw-clflt1
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2.16 (‘llAlrl'l-ZR TWO

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. N02-FC-003 and NOU-lR-UUS. {David could have found the specific folders
even if the operators had not written the tag iittnihers 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 Ntll-liC for

specific folders for fuel oil filters and under NOD-[R 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 ofthe three times the plant had changed the filter. two times the
technician had reported having to redo the job because the asseiiihly 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 tip 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 lhill
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 tile 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 thejob plans. Supervisor Juan asked where the equipment
information was for the hypochlorite pumps. David pointed to the file area and
e'XPIEHHEd that any information they had from past work orders was in the Ntltl-IR sec—
tion in several specific pump files. If Juan could not find what he wanted there. Juan
mlght want to try the 0&M manuals on another shelf area in the same room. David

asked that if Juan found anything useful. to make David 2: COPY and he would file it in
an equipment specific minif‘ilc.

Caution on Computerization

A computer certainly gives more capability to the maintenance effort. For instance. a
CMMS (Fjomputerized 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 ”light be able instantly to tabulate previous work order histories with COS“; and
CY?“ Ehmmate a Paper file system altogether. However, these benefits are not the spe—
Cific leverage of planning. They are either additional points of leverage 0F ilCL‘ClCF'dllO”
0f the manual planning operation. Planning itself is not the use of a computer. First one
must learn to add, subtract, multiply, and divide before employing a calculator. The cal-
culator Simply helps the existing process.

Be cautious in thinking that having a computer system is itself planning. Planning
multlplies a work force by 157%; it transforms 30 technicians into 47. Is management
properly thinking that the computer system may help reach the top of this percentage
increase or is 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. If you 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 liirsi learn planning. then L‘nll'lpllltfl'lZC.

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 infornuition as needed. Planners serve its 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 [It'rs'nrml experience and file liifnnmirimi to develop ii‘ur'k plans to avoid
unfit'lptm'tl li‘m‘lc delays and quality ru‘ .mfc'rv pr'nl’lfmAfi

A." (I ”llrlimum. planner-x arr m-pi-rii-ru‘ml. mp lt’l'l'l It't‘lmlvirmx that are trained in plan-

+Principle 4

Plans with Estimates Based

on Planner Expertise
FIGURE 2.? Estimates are easy for planners that are accomplished crai‘tpersons.
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Principle 4 dictates that the plant must choose from among its best eral‘tpersons 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 tvvot'old. 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. Second. the plant must
decide the appropriate method of estimating job time requirements. A wide range ()1
choices also exists for this issue.

It would seem that with the feedback and file system in place. clerks might he 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 tile 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 crat'tperson 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 cral'tperson 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 tile. they can gather all
POSSible help for the currentjoh. They can look and see it a part used on a previous job
was a “one in a million" type of part or whether it really needs to he a part used on most
futurejobs.

Companies have considered apprentices l‘or planner positions. These appointments
run into 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
develop a lop level of skill. The second problem is that experienced cral'tpersons receiv-
mg aJOb plan from an apprentice tend to cast doubt not only about thejoh plan. but man-
agement‘s support of planning as well.

A firmly promoted technician rising from the apprentice class has essentially the
same weaknesses in the planner position as an apprentice. There is more Pm‘sl'bllily that
an experienced techntcnan may make a good planner. but consider that the planner Will
be dictating certain job requi, _ _ rements to all of the field technicians. If an existing tech—

ntctan is not a star performer. the technician may not have the skill desired to be scop-
mg all the Plant work. The rest of the technicians also have sotne reason to doubt the
speCItics of any job plan based upon their perception of the talent of the planner as atechntctan.

Companies have also used engineers and technologists as planners. However. they
typically do not possess the skill to plan most maintenance jobs. Most maintenance jobs
consrst of routine valve replacements, filter changes. or equipment adjustments that the
technical experience of the engineer or technologist does not encompass. Each of these
seemingly Simple tasks is laden with potential job problems and delay5 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 1101 COS! Cl'fCCIlVE
to utilize as planners for routine maintenance. Routine maintenance offers the highest
potential 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

CiM Ex. 1058 Page 32



Attachment 1a

CiM Ex. 1058 Page 33

Attachment 1a

[‘1 .-\N.\'l.\‘ti PRINCIPLES 2.19

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 half of the electric utilities with maintenance plan-
ning. A company might u. ant 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 crew 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.
btit consider that companies typically pay engineers higher than crew supervisors
because of market demand. The market might also attract away some ofthe companies‘
best technicians if there is not ample room for growth. Paying planners as supervisors
offers one soltttion 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. 1f 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—
nicianwplanner is preferred over strict file information. pigeon holing. or other builtup
time estimates.

File information yields historical data about past jobs. bttt can only offer general

guidelines for current estimates. For example. the same job to clean an oil burner gun
showed the following actttal 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 each. However. it is difficult to understand why the past jobs
were so different especially if feedback was minimal as in these cases. The longestjob
might have had an inexperienced technician assigned or the person assigned was given
no otherjobs 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 shorterjobs 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. it'done properly. the job should take
two persons an entire day. 10 hours each?

Perhaps the planner could use the historical time estimates to createjob 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 ajob‘s time requirements by referring to a table or index of similarjobs and
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k'n ad'ustments for particularjob differences. For example. it tliejob tilti‘frilannt-‘Fma l’ g 215 GPM unip the planner iiiieht referto a table tor pump work. Ll _ ThL‘thijclllsil: Suitable chzith showing overhaul; for 20-, St)». 100-. and 2tJtJ—(1Pitrl 1:11:211Lll’:-J lit-pllanner‘figures that a rebuild is probably about the same as an overhtittilipilth;h effort is
tle time to the estimate offered for the Ell-(3PM pump. flie problem \- . “HANC-the time consumed finding and using the correct tables even it they ate a .

- - . . - ha!. . . . . . . _ s ”t ”51‘“[here are ll'ldLISU'ifli CI‘lglI‘lCCl’ll‘lg CSllmillCS ElVilliElhiL it)? llllllLllL pUI‘lIUil
A - > "' ' -‘ Jill hull.“-- - . '. , ' ‘ - £ '1” I U” ]ndl\ldlare generic to many Jobs the planner is planning. '1 ”1‘th tor t ik t- - . re

. . - , . - otions aof various sizes. walking certain distances. and particular hand in bud} iI‘I
. . - Inn!"

given. The Planner could build up a time estimate for different maintenanceht:5:r::)uidusing these standards. It is doubtful that the estimates these huiltup estima .
yield would be worth the planner's time in creating them. . ' .. . \"liiiihlc

In certain industries such as maintenance of automobiles. auto shops has L a} L. ureillbooks of standards for almost any maintenance task regarding almost any car. I ic 6.
numbers ofidentical cars make these books possible. iverh‘i‘l

Thejobs in many industrial plants do not yield themselves as well to such 11_“”n0ns_standards. These plants use a variety of equipment in a host of different ilPl’hL‘I .' _'l_
. . . . ‘ . - , I lL'L‘ IclLlThe plants also have unique spatial or geographic layouts and unique innintcn llities and personnel skills.

The objective in planning is to help boost l
estimates or meet standards. On the bottom
mates to help schedule and control Work
mates that a

. _ . ,.-,.[[iiiit3
abor productivny. not crealL PHIL"

line. maintenance supervisotS "Gui ::::_
assignments. In practical application. the‘d-byqualified planner can make based on personal experience suPPIC'HUTFZ ,rc-' e Pianners' estimates are therefore “in?“ L

. . h they are not “engineered sttititlartli-i-_ . willThis need for an e' ' time estimate that the field technicnu‘fsiin.
respect is one of the reasons a planner must possess the skills of a 101') 19W. {admit};Two issues arise after accepting how the planner determines the job estimate. 5 1‘the planner plan for a

. . _ l‘iil‘ffi?certain skill level and should the planner allow time [or ‘1‘],30. - _ L,of these concerns is that the planner estimates how long 1

. [of

es for jobs not to include ext” (“lead 35
Ltation that maintenance shOUId pm"
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Coordin; - . . t . -., - .

be able 1l(1,£plrl:;;::kl:_nf‘ll j'llllll at the time of work assignment. The planner might also
electrieiiin5_ A "Kelli-ii” “.19 pilormauon from previouslobs that might be helpful to theteal tasks. M ant- llit‘e'elkrii ‘11 ‘inm‘f "Hi—'1“ even have tillllctilll' planning Certain mechan—Within the same er'tft [i]tnlttpnp‘nient have become so specrahzed that not all technicians
§ults With the spudiql' ‘1: 1t c lamiliar With them. In these cases the planner simply con-tnfurmmmn FCeardi‘ntihl-i‘. \\ ho have knowledge. The planner attempts to provide usefulSCthUIing and m ‘ ‘g scopesschedule, and file data even on these jobs to help the later
Planning dil‘t‘ei-cniu-mmn eltorts_ In certain plants planners may become specialists inlist: of another )1. “011‘ ”I“! ll“ not attempt to plan all thelobs. Jobs requiring the exper-

Twu final ‘I. .‘uiliu are rf‘frlt‘d ”Pt‘mllmtcll'.Skills and kiwi-5,5119 regarding planner training include maintaining a planner‘s craftshown thar -r ,T. ”Plug "kllls ln Specialized planning techniques. First. experience hasthem in the‘ [1 .‘lmni‘r [:L'lilltls practical knowledge ofcraft skills even when not applying
1hTough tilt: pllL-id' flu“. "‘_ hCCilUSL‘ of the close association to the actual maintenance.evelup “Humility; _dl11l05. These planning dunes allow the planner community tof’pcnds Signific-ini f" Jobs and-review teedback trom actual execution. The planner alsoare formal mun ‘ Pm? ”1 the field linking to technicians and supervisors. Second. theretraimng Drov' l?” *Willlilhlc lnr training planners in planning techniques. but on-the-jobthe new Drunk.” the most effective training of planners. An experienced planner guides1n a Supilrzite :Li lhtnugh the processes. The first planning principle to keep the planners

smup ltlgether facilitates this learning.

Illustrations
anning. The first sectionT .

he 10How The second section
Shows
Sh

iple of plHg lilUstrations demonstrate this princ
tg the principle.Pmbl . . . _ . _ _ _OWs surge Lm“ ”LLUrrlng as a result of not tollnwuH" [lllllllgh application of the principle.

Not This “10van ‘dppr. . 1 he planner sat down to estimate ten jobs. L_vnn was by classification
Lntlcc Wi1echniuim . 1“ had completed all of the requirements necessary for promotion to9f the féw and was waiting for a technician job to become available. He had been one10b Was ,l perm“ interested in the job as planner when it beealne‘availablc. The firston it pun‘ pu‘F‘P uliEnntent. He had been trained and done several alignments. but never1p 01 [his Sl'f-L‘. He looked in the file and was able to find a prevrous alignment

Work ‘task 11:?“ 1‘" “ll“ Very pump. The previous work order had estimated 10 hours for the10 home [.hc uc‘l'fll field technician had reported taking 10 hours. Lynn therefore usedpr'aViouii Tm .Ihc job estimate. The second job required rebuilding a fan and there was norebuild; l‘ltormation available. Fortunately. Lynn had personally been involved in tvvoi 01 mulch“ this same fan or its redundant spare nearby in the same service. He teltI two days. However. just in“if
y Col-1t"l _dent that 1hejob should take two persons a total of _ .nnate. Lynn continued

Cage S alf day into the est()1 ._ .

to estimgtéhtlng came up. Lynn put an extra h
, Late]. 1h lmes for. the remainder of the jobs. . . ‘at the e nicchimicul Supervisor who was about to assign several of the jobs looked
thejobs in [hilhgnment and fan rebuild work orders. Brittany had not had a elplantpedrosigfi0Elder e held Lind was inclined to accept the estimate of the planner \\ o a . 1
th e lcclfig Yvhy the alignment procedure should take so long;l k ew r1 ht awn that. ‘3 f‘lignm lLran received the pump alignment worlc order an n g .y .Setung <§m Womd only take 4 or ‘5 hours. Dana decrded she would spend the mornmgAfter ”1) for the job and completcit in the af . That would ensure a quality Job.e COm . _ ‘ ..nded Dieting the alignment. she reported [0 her or before the shirtsupervisor an be

dof the estimated 10.
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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 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.

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 to
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 Slmllld [like “"0
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 thejobs 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.

The 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 tip and aligning
the pump. No unusual delays came up and she reported to her supervisor an hour after
lunch. Thejob 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 delaY-‘i- 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 lOb W115
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 “01 UHUSUHI "0“
was a PFOblem for most jobs since estimating was not an exact science. The hearing
damage was a concern, however, and Lynn knew that it would be advisable Cilher 10
have the bearing inventory 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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lixulion of superior skilled planners does not mean that unskilled technicians are accept-
able in the Work t’orce.

PRINCIPLE 5: RECOGNIZE THE SKILL OF THE

CRAFTS 

Planning Principle 5 tl-‘ig. 3.3) states

The Planning Department r'rrnerirgir the skill uj‘rht‘ t‘rilftx. In gt‘nc'ml. the plmtrtt’r's
rm‘pmtsihiliry ii "ti‘hil!" and tin- emf: technician '.\' raptmxibilitv is "how. " The planner
dc'ft'rmfrtt’.\' thr‘ .u'upr' of the trunk rngiri'x! including clarification nffilt‘ Uriginurnr's intent
H'llt'n' rii'r‘r'utlrt'. t'tl'urlt requiring engineering l'.\' xenr m plum engineering brfm‘t' plun-
nirig.) The planner ”It'll plum the general stranger ufrhe hear]: (such it” repair or replace).
The craft n-rlimrmm use their ewerrixi- to determine lime to make the specified repair or
replacement. This lirr'un‘eerm-nl dun; mar preclude the planners from being Itelpfitl by
attaching prm'r'tlm‘exfrom lit:'_.fil('_firr n‘ji't'c'm'e.

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 joh plans. Strict adherence to the job plan is not required oftechni-
cians as long as feedback is received at job completion.

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

+Principle 5

Plans Recognize the

Skill of the Crafts

+What, Why - Not How

+Some Standard Plans

+Some Engineering?

+C00rdinati0n 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 limit of the Work
hours is preferable to developing a detailed plan for only 20‘}; of the work hours. llow
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 inl'orma‘
llOn CXiSIS, 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 dEVBIOPing a “performance spec." That is. the plan describes the intent of what
needs l0 be done, not necessarily how best to accomplish it.

In addition, there are frequently different Ways to do the sanicjoh. and [110 plant SC”-
erally wants the technician to do the job in the way in which the technician is most
familiar. Classical industrial engineering seems to hold another view. namely that there
15 of“: be“ way to perform each job. However. engineered standards help productivity
fOTJObS 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-
wduals generally have perfected their individual methods of accomplishing routine
tasks. Requiring a technician to perform a particular task in a way less familiar. lhl‘Utlh
not necessarily superior, may lead to lower quality simply from unfamiliarity. It is the
superVisor’sjob to help promote good work practices. not the planner‘s job to dictate
COHSISICT‘W among equally valid work practices.

. In addition, continual iterations back through planning to approve every 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
:noé’tl’ledge. Vital information might only be practical for the field tech 10 diSL'm'L‘f andan e.

On the other hand, there may be a procedure already in the file or PCI'SOHS Who
worked on the. equipment previoust recorded information that was important. The
planner would include those filed items in the planned package. In addition certain tasks
such as a large pump overhaul may benefit from the planner having a “standard plan."
This 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 CXiS-
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 21 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. SUpCI’ViSUTS must 5110“?
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 cogniZiml ‘0 inCIUdC
certain information. First. a planner should include information as to why the planner
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chose a certain job strategy. especially v. hen the file history helped make the decision.

For example. “This valve is being replaced since patching it in the past has not worked

well" (the planner knows the file history). The teclmician needs this information to f

avoid making unwise field decisions. A planner at one cotnpany reviewed the history

file and recommended a valve be replaced because of past unsuccessful 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. “i saved the company money by repairing the
valve instead of replacing it." Second. the planner should include known legal or regu-

latory requirements if 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 thejob 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

aPPTOPFEEHC 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 cotnpctency for determining the job scope and
procedure for execution. Better history records are thought to come from less depen—
dency on field 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. 1n 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»
edgeablc. and empowered. This is the type ofemployee 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-progrcss or trying to plan for every conceivable con-
tingency 0" 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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. . » - . - . or

soon! experience to develop a good general joh scope for the right .1037 il‘:‘l|“l”{“~:}firm“;
other anticipated delays. Planning has given the teehnieian a head start. 5L lull mid in
given the technician at time requirement. When the technicians receive the wt". . ‘H how-
the field, it is theirjob. They own it. The technician is part of a team ittthe pirate; ll“ tht.‘
ever. and this process requires good feedback for file history to help luture “Imp. field
second school adopted by this book where the own 'rship actually passes to “:1 field
technicians, a leaner planning effort requires more competent and empowert rim”,technicians. A higher reliance is made on receiving good feedback to make '11-“ .
records accurate and allow avoiding future job delays. . ‘1‘ tthThis arrangement could be a stumbling block for the planning group that tee is .
“own" all thejobs from start to finish and are responsible for making sure the crest-“'13:"cute the jobs properly. Explicit advice is necessary to these planners to reorIL‘“l l
thinking to the team concept.

Keep in mind that the skill of the tee! _ _ , . -ill d"-
. . Inletans does not mean that élll)lllll}_2_l “The princtple requires that skilled techni

clans will know what standard“ I” I‘llllll‘l-iliil
8 able to follow it PW"idcd wt ."lt A

how to Perform weld heat treallliquild 3'
and perhaps improve upon it ill'idL: [0 rc 'u-ulal’

anner may have to provide particular stantlartlfi l‘" PM“? in
' fety Precautions or machine tolerttnL‘L'S- warren Riggs :on'

ak (1995) correctly note that empowerment i5 l” mm“ L
some jobs require stand'

. [11¢
. the planner no longer owns the job. The planner 11”"h
he Job, but the techni '

. ' (1

Clan now owns the _joh_ AI‘ICI' bcglllhliiiil
cjnh SCDPL‘ as they 509 m' rill—{1mi-

Planner had time to develUP- The [L'Ll'mfi'
delays encountered so that I'Ulur‘: l) ‘

eragL can take a big leap "‘_'
age would _ . entagc of all work hours spent on plant1L

”1d“? hat the company spends all labor hour?i ”n
d job-*-

wllrk
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assignments only on planned iobs. Stl‘ié planned coverage would indicate that the corn-
Piml" "1mmN hull' of the labor-hours on planned work. This company was able to motive
in"? “1”“ WCWS spending onlt' about 45‘} of their work hours on planned work to about
65% ”t ”“3 “'Ul'k. The compani' made the improvement simply by changing its approach
In ““0““ "WW dependency ot: the skill of the technicians. Planners were able to plan

- l'vine unnecessary details. Craft sat-
hnicians felt more responsible for

anners planning more of the
333::th Hm Lil-““5 l‘t)‘ spending less time speei
deterriij11i\:.l,n.m-C work plans :tlhtkll'lCI'CflSL‘Li as tee
Work hlltlti Particular cratt operations. Not only" new pl

‘ _ lC)’ were no longer insulting the technicians.

us [11:11:] ‘1“ “Wither sensitive area for an existing planning group th . . . .|. ' . E mu" ”W‘l'milllnn on every plan. The less skilled technicians ma}r begin com-
EOLEHHTE when 1055 details start to appear onjoh plans. Connnunicatton and management

r Shuntent to the program must focus here on the purpose ol planning. One ot the
31:11:11? ([5 that unless they are informed. technicians and supeniirrtorslira}:j nolt) upstag-
cm“ hie“ Ilrelplul a snnple job plan is. A simple Job plan ntay‘hase rt .7700 Ash-(1:15»;
to thtfidnfll‘tlcttltmt. and time estimates along With a knowledge ol‘pEI-tppshticnggh
CL‘Hain -' bu S“ll‘-‘l‘\'lsor must accept the responsibility to assist “ea er LL .jobs.

at management billed

T ‘ ‘ i I I 1 'I ‘l ‘ A ‘1 Iht chw H“llL‘I'Visor still has an option regarding work plans deemed unsattstactory.
Etikgstllpcrvisors can return job Plans to planning for additional detatllor' titlpgnéttgonhali
Com ‘ 5 {hull hiWC not yet assigned the work. Once the work has been asstc t. . f d.-. .lncnecd. the crew owns it and should resolve problems and give appropriate ee

“Cl" [0 im '
Fin

Within

With, d

din-dun
”“3 job
“OHS. l

prove l'utur- -. ' n . ‘5 5'

Ellly. cngiI1CC1-il:2p:lfi:i;1[l:t::61tillrérils some comment. Planners should plan work
[heir lcVel of expertise. Planners should recognize. but not become b02933 down
estgn considerations bevond their expertise. The planner is responstblelolr1 coor:
3 Work requested for 1312-1,“ engineering where appropriate. The planner 5.“, on. ris-
5“ ”“5 point and should request a quick turnaround otansurers tr:1 ropfiptclgfi;

Shoum tl'iilic questions point to an extended et'l‘ort on thepan oll eigpfzrrld; to thpe engi—
t c ”the" SlL‘ps. The planner should lorntall)’ ‘dhhlgn “L ~lleer‘n _ ‘ . , . n._H I ‘l' l) ' I - l‘ 1d A few plants lldVL dl‘l Ellvlg E 0U - , . -,\ ..‘ l. , , y . 1C ”u“ “L ' ' .(for 0! UthI Wth lLLIUth lhtll Ll [ITDJLLIL ‘ I {ICC :53 IO enoineenng

sapp[::5$:ietl under- the planning supervisor to provtdpioeipg1 ‘ _
reClair-'m'1 In, C”glueer would answer uncomplicated Lute: ‘ ~-iuti0n when mixing a staff
Qng'meCE fmu'e extensive research or deternnnatton. UtilieL Ltd) utment The planners
“list r ”ml “1‘ Production environment of the planning “Ll". f mation. Planners

Hot hficome stat‘l‘ assistants to the engineer gathermg tile m or ‘
mu“‘ not , . , _ ‘ ‘

bLLOme distracted from then' planning mores.

I
"ustratiOns

Th
6 full - . _

ShC'ws prowl”; Illustrations demonstrate Ihl‘ .
Show . U lemg Occurring as a result of not tollowrnc8 5U \ ‘ ' _ . . .

“as” Ihmugh application of the pt'tnClpIC-

. 'nci le of planning. The first section
5 p“ p ' e. The second section

only about one onNot This Way. anning. The problem wason a T ' ' ‘ ‘ d the crews workedI YPlCdlly it seeme _‘“or Si: anned baSiS- This distressed Hosea. the superwsor of P1 R but that planning sim—
ply Configm that [he supervisors did not want the planneod WOF .ed work. In these cases

not gm [0 the jobs before the crew had run on k backlog. There Were amplel w n' ' - ‘ . , wormanne dturauy filmed its attention 10 mt ”"pl‘mned. . The planners were busy asr8“ - - . ' as
We“. Theme”: Were five planners ‘OT only 109 tethnlcm cedures on every Plan.

Planners continually worked to provl
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The problem with the crews working unplanned work was that they WCTL‘ _Simp| n
able to take advantage of parts lists or other information the planners had available from
past work. Supcwisors also had inadequate information to control SL‘l‘lCtl‘tl 195‘ Th?“
brought up another problem. With the planners being so busy. they were not tiling 111] “l
the completed work orders. So even on planncdjohs, the files were not as Ilclpilll ax "It”
might be. . Ly

There were also some indications that particular members of some of the CM
thoaght planning was a “waste of time." in their words. Hosea had talked to one “(is
trician who told him flat out that he did not need to he told how to run a conduir Th“
electrician had felt irritated at the thought that he had to be baby sat. '3

One of the planners had also expressed irritation recently. but not for the same re.
son. This planner was upset that the crew supervisor had not taken the plan s “dVieQ i“
rewind a motor in-house. Instead the supervisor had agreed with the teehntL‘I‘m to Sen:
the motor out to a local motor shop. The planner wanted to know why the supervixur did
not understand that in-house work could provide better quality. The planner 3ka if
Hosea would bring the matter to the plant manager to resolve.

This Way. Typically it seemed the crews worked about four out of ‘0')“ Wk“ 0n .
planned basis. This was acceptable to Hosea. the supervisor of planning. “1C Drohlen‘i
was not so much that the supervisors did not want the planned work. but that sometime:
the supervisors directed technicians to unplanned work. The unplanned “dirk W315 pm“:
ing and did not appear to require much planning. Hosea knew that after beeol'fllng tinge
used to planning, they Would want even more of theirjobs reviewed by Plilnncrx berme
starting them. There were ample planners. There were five planners for only '00 [Ct-h.
nicians. The planners were busy as well. The planners continually “’0?de 1“ pmVide
adequate job scopes, time and craft estimates. file parts information. and 011”? ”Utes 10
help avoid previous job delays. The planners were able to provide planning lDI' all the
work orders that the supervisors had not immediately written up and started thcfl‘tsclvcS

The advantage ofthe crews working mostly planned work was that they Were able 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 Planners
were busy, but still filed all of the completed work orders. So to imprUVC 1|“ of the
planned jobs. the files were becoming ever much more helpful.

There were still a few technicians that did not understand how hclPi-UI ”W Sm>ping
and file information were to them or the scheduling information was to their suPCFVisOr_
Some technicians thought that without a detailed. step-by-step procedure. Plimning was
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 CXpluincd to
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 I0 Sat-
isfy any layout.

The planners had accepted their roles of giving the technicians at head start and the
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 been
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 supervisor 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 tcChnicians
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 surf of skilled technicians. Planning gives skilled technicians ahead start.

PRINCIPLE 6: MEASURE PERFORMANCE
WM

Planning Principle (3 states

Wrt'm'h tune is the primer) mntsun' rtfu'm'k fm'a‘ efficiency um! ofplurming mid st'ht’d-
m’ing (fli.[‘lit’t'llt'\'.\'. ll'n'm-h tinn‘ is the proportion ofitmilehle-ro-u'urk time during whit-It
emf! In'lmirium un- nut brim: krprfmm productively “writing on ujoh 51“. by delay: such

jin' (Li-siemm-m. i‘l‘mnmi-e. puns. tools. instructions. .rmt'el. coordination with
m. qupmt’f” infommtiim. Work that is planned before assignment reduces

jobs mid tear}; that is scheduled reduces delays hem-eynjuhx.

ax trailing
other ('ntfh'.
tumervssitr‘i' (Ii-{inns during

Principle 0 ordains that measuring how much time craft technicians actually spend
on the job site versus other activities such as obtaining parts or 10015 determines the
effectiveness of the maintenance planning program. This principle holds that delays are
not simply part of a leclmician'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.
All of the other categories identify delay time.

The mind of management must resolve two crossroads COItSidcrations. (1) Does man-
agement have :1 spectllc mission [or planning to keep technicians on job sites or does

+Principle 6

Measure Planning Performance

by Analysis of Delays with
Work Sampling

% Distribution of Time
40

30

20

10

0
12 4 5 6 T B 9101213151718192023

Category

FIGURE 2-10 This company's time on the job is only 35%.
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management have a more vague idea of planning soitteltotv contrlthtttitt-elttt:lllllcziltitc
ness? (2) Is working in a delay area such as obtaining hartsoi llzij)c:()l:1“il:\‘tilif€ moving
job or is it a delay to be awarded? Docs management ‘5 strategic . “uh have technicianstechnicians out of delay areas and ontoJoh sites or dots the \ is]: t _

working hard [0 df0 iwcr'ylhi'ngt “TC‘i-gsiilllli'curyone on their tools in front til it tub “New
oseo anntn ts Ote .. _ . .' ., ,.of $213311: waiting for Pages. or otherwise being delayed. I he purity"L :l'tnnll'i‘ltltlllllilill‘i. Eli‘s;

not include making sure persons are productively working.r once Nu) :m- :11 H important.and not being delayed. The issue of productively working once on i-‘it -tti11" “I intOF'
but it is not centrally associated with planning (other titan the plannct sLl ‘ Lir‘nol time
mal time standard through the estimate). Nevertheless. consider that tslitt tier: oi' time so
in front ofajob is as productive as possible, simply increasing theiii-((317%)?ll‘l’il‘unlcnamgc'.
spent by a work force should increase the number ol Johs col-11PML tv—onccrned with
That improvement is the purpose ofplanning. Similarly. planning ts no “le“ l’I'tnnin"
administrative time spent for activities such as training, meetings. or \ Mid I '-‘()[ilrUl 0?concerns itself with the time technicians do have available to work umlLr I it ‘~

their so ervisors. , _ _ . -Wori sampling (also knovm as wrench time) giVF-‘i ”ll-5 ““7““er -U‘||l13\t'.ii:“:lLJ:-Itlrpll)::-
ning helps. The time the employees are at theirjoh sites working Is La t”. " irodttctive
ductive work. At issue is not so much the time the technician spends doll]? 1H" “Hm-
work. What is actually important is the analysis of the nonprodacttvetilmc. muci-i-timc
pie1 how much time is Spent waiting for parts: how much tttnc tor tools. 1(ijkl'ibis'tctu-for instruction? lfthe technician is obtaining a part. instructionror [00le l rn-‘sitheeoininaally "0t Progressing. Separate studies done over time indicate ll planning} 1 .mg “0“;better or worse with regard to reducing these delays. Has the titttc “fiddle (i-[iion C'OUC
down; has time waiting for tools gone down: has time watttntl if” W512?” mi“?down? interestingly. measuring the technicians tells about the planning lune It I i L-
technicians. The planning tool should have an effect on the technICIunh- _ U work erThe interesting thil'lg about this principle is that it does not make planning. p

- - . . . . v ~'-ve in im-i' 55» ll 011')! measures how well planning is working. A company could bells1 1-inch) ‘Ics'i . , _ . , . - t .7:," ntng and successfully implement planning according to the othct Pldmlmc p p
without ever conducting a wrench time study. Similarly an “”mmomlc L:(,u_lddluf1.w?flflawlessly without a speedometer. Nonetheless. measuring wrench trim . oL's-‘ILIdirectly if the objectives of planning are being met. The ohJF‘CHWS ”I planttllltlsu‘tt'bl ,3reduce delay times and pttt technicians on their tools. Measuring wrench tun-L 1 3‘3 htgives an overall indication of how well the other principles have been Itttplcn‘tcnltc or

accepted. The other principles must he in place for planning 1”_5uccccfj'lwr_snfi;dlil.nlganalysis is an indicator, not the control of planning or the work lorce. C hapttl Ld h
exclusively with the control of lannin . .

While management might nit use firench time measurement to condUCt orlt'ontro‘lplanning, it might use it to demonstrate the need for planning. Maintenance p annm‘geffectively helps improve labor productivity exactly because there is such a great "“5"

30% generates extremely beneficial dialogue toward accepting the concfipl O‘i Planing!and productivity improvement. An important issue is that everyone undeth it: 5:
while technicians are being paid by the hour to handle delays. the company '3 ”:3 1:12:11?
ing any benefit from such activities. The company benefits when Pilldu‘: 1" does not
name keeps equipment in service to make a product tor maritet. The company) r hours
benefit from avoidable activities that consume over 70% of its work force ado) 'i able-Such a discussion time is a marvelous opportunity to explain that delays are un Lb I -
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The technicians view the results of the ittitial wrench tinte studies as even more remark-

able when they realire that during the course of the study. they had tnade 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

titan 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.

it is 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 (10 minutes waiting at either the
too] room or storcroom. 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
wasth time. the tech had only 2 ill minutes left out of the ltl-hour shift for work. This
time arrangement netted the tech at 35C? wrench time and 6592— 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 titan 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 ofthe ongoing measurement. As might be expected. studies using this
method have recorded average wrench times about 20 to 25% higher titan 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 of55 to 60%. On the other

hand. studies such as this can often he 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 it‘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 disbeliet’that wrench time cottld 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 ajob 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 ease. 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 theobserver.

_ 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
observed. This administrative time is time the company has decided to iIWCSl other than
for immediate work. On the other hand. consider the implications about wrench time.
Constde-r if employees are only available for work 80% of the time because of adminis-
trative 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 til 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-

. I, 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-
rung can 116113 With the productive portion ofavailable time. the company cannot take the
impact of the other administrative lime lightly. The company must balance among pro-
Wdi‘ng COmpetitive company benefits, investing in training. and making technicians
available to work.

Illustrations

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. Management could not understand why reliability continued its slow
decline. From discussions with the planning department. nothing seemed to be out ofthe
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 getteral state ofthe work force. man-
agemcnt suspected a lower than desirable productivity. Management ltad noticed lines
at both the tool counters and storcroonis. In addition. it appeared that breaks were some-

what excessive. h‘lanagcmcnt decided that direct work titne 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 ontojobs and out ofdelay 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 individualjobs ready to go by
identifying and planning around potential delays. Consideration of six basic princ1ples
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 each 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.

Tl“: PrinCiPlCN 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 are repetitive. file history can help technicians avoid previous problems
encountered. Only when planning keeps a separate file for each piece of equipment 15 it
practical to retrieve information when needed. Planners tnust possess the experience of

top level technicians in order to scope jobs. utilize tiles. and estimate times adequately.
Engineered standards or other sophisticated titne estimating techniques are unnecessary
10 accomplish the specific objectives of maintenance planning. At the saute time. craft
technicians must also demonstrate considerable skill during job execution. Planners

count on technician skill and the planners focus on providing adequatejob scopes rather
than on providing an abundance ofjob 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 crcwzs 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 ol’ the delay
areas indicated that the plant could do a bettcrjoh 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 379?.

Since analysis of the last wrench time study showed travel time was at 32‘»? . manage-
ment PUTChased bicycles and golf carts to help reduce travel time. At the same time. how-
ever, management overhauled the planning program and adopted the sis planning
pnnciples. 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
already stated. The company adopted an equipment numbering system to begin creating
spemfic equipment files and filing by system ceased. The company again replaced the plan-
ntng personnel. This time management selected technicians who had all passed the super-
vtsors 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-
matesrather than on PFOViding detailed job plans. With these principles in place, certainly
Plannlng 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 l5‘7r.

Wrench Time
%

70

60
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4o ——. A. GOOD
30

20
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YrO Yr1 Yr3

37.5 37.7 35.1

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 deiay times did exist
for excessive startup. break. lunch. and shutdown categories. Despite these delay times.

to their credit. the technicians had consistently hecn 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 thcjohs 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 ease 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. lvlaintenance 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 ofel'tecttve
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. sis 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 ot‘ schedules andjob 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 test 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 W111 be done.
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 fee] 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 ‘nu- mm,” planning includes scheduling

Now. however. With it easier to complete those one or two jobs. the maintenance
going more work. Habits are hard to change.
h 1.5.2.91 more work. Perhaps tltey assign two or three jobs

to the two technicians, The supervisors would thus feel very supportive of the company
tnission- But why two or three jobs? Why not four or'five?

Now Shift in explore anothcr phenomenon. Consider a scheduled outage such as a
naronnd. A maintenance schedule dictates the

rtain times. This is true even for many short

air. Everyone also shares a sense of urgency.

ork. Schedule pressure drives the outage. A

supeI‘ViS‘H—fi may not he assi
Perhaps the supervisors do

major overhaul, sometimes called a tur
completion ”1 L‘t:rtain johs. often at ce
”USCthHICd ””“itlt‘s for emergency rep

Tlte maintenance group completes a lot of w
consideratmn 1"" doing quality work and doing ”16 Work right may alter the schedule.
but the maintenance group still completes a lot of work in a short amount of time.
Howevcn that is not the phenomenon being. considered here. After the outage. the crew

accomplished a lot. They have restored production

capacity l0 in” iIVailahility. and it is time to relax. What? The phenomenon encountered
is that the supervisors may think they are rewarding their crews by not pushing for com-
pleting 2| 101 or Work cVet'y 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

superViSOl‘S know that they have just

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 it i5 a
little overstuffed. The Slipcrvisor reasons incorrectly that the company has to carry extra
persons so it can be ready for the outages. This reasoning is faulty because there is much
work that needs 10 be done on a normal work day for the competitive company. Outages

exhaust maintenance personnel because crews work hard. but they always need to work
hard 10 be COmpelitiVe. One reason they can still work hard without an outage is that
normally there Should not he an inordinate amount ofovertime 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
nonoutagc days because they are only working on the urgent or high visibility jObS-
They may be ign0ring the lower priorityjobs to prevent future failures. The crews keep
Somewhat busy “King those things that break or fail. The high priority jobs give an
enormous sense 01' satisfaction because technicians can directly relate their completion
to plant availability. The lower priorityjobs' link to availability is less clear. Extra time
CXiSIS (remember they can now do a 6-hourjob in 4 hours) for performing other main~
tenancc jobs to head off failures. Supervisors just do not seem to assign those lower
priority tasks. T0 make this situation even worse, crews try to make the backlog of sat-
isfying j0b5 inst so they do not run out of work.

 

CiM Ex. 1058 Page 53 



Attachment 1a

CiM Ex. 1058 Page 54

 

 Attachment 1a

 
3.4 CHAPTER TllRlili

A related practice is a technician receiving a single job ilhhignmciu a _
understanding to come back for a second job when he or she finishes “the with the
things occur. First. the technician feels that the t'irstjob is thejoli for ”it “ t‘irst. Three
very obvious it should only take an hour or two. So nearly every job h t “3 Unless it 15
IO-hour job depending not on the job details but on the hourly Shift dur-ni‘mfi an 8- Or
the psychology of the arrangement encourages the technician to pi-eslmlctlllon Second.
somehow a worse job. The fear of the unknown gives apPrL‘L‘Iitlion for 1h j“ nL‘stjob is
“Why rush through it to go to the nextjoh? In fact. I bet the “UM job is ”1‘: L'lIrrcnt job.
the plant, shoveling out the boiler.“ Third. if the technician does return to: “or,” job in
the crew supervisor “cherry picks" through the hacklogged Work “filers i] 1“ “9?“ job:
what is urgent and not necessarily by what is serious. ll “INC is nothim, 1 ”1"““1'” ‘31
backlog, the supervisor may well assign the technician to help mum\;.~nurtlent in the
urgentjob currently in progress. k ”I“ 0" 3"

Similar to the manner in which many jobs are assigned or L‘Xecmcd
hour jobs, the practice of assigning ttvo persons to each and every job m.

l a

th

as 8- or 10'
. . _ . . -lv - ~. ~ .

many JObS reqUtre the safety consideration of an extra set ol hands. but this I;r,qi‘“‘ 1 rue.
become a bad habit. Supervisors as well as planners may always “Sslun [4.“ch could
needed or not. “ “0 persons.

Many of the circumstances just noted support a powerful L‘Ullnlcrrtro
of peer pressure. Ample reason exists for not productively L"t'llPlL‘ting joh- .
Very little reason apparently presents itselfotherwise. To try to counter this 5 ”Ulykly'
ities do not even write on the technicians‘ copy of the work orders how min litany tacll:
jobs should take. These facilities fear the technicians will slow down if the tykhuurs m"
can beat the time estimate. This is not a recommended practice. The technici. 170w they
ofthe team and the time estimates help them understand the expectations of “:nh are pf!”
Maintenance management needs a tool that helps supervisors know how mu:hJOh plan.asstgn. work to

Thus planning is a maintenance manager's valuable 1001- HilVitlg thc
how long ajob should take and the number of persons of each Skill firquired is - .- l‘
overwhelming pOWerful addition to the situation. If a job plan expressly re mailing b:
gle welder for only 4 hours. two persons for the entire day is UbVlOUSLV notqacr-L‘h 1. :31]:
A planned estimate may have reduced a task otherwise consuming tWo perks-Flt! [d
hours'each, to a 4-hour task. Real labor savings are available to assign elscitzh‘Tt‘
Planning has introduced an element of accountability. ThiS L“ mm W say that the Jew
supervrsors were intentionally mismanaging their resources. but planning provides a
helpful tool to counteract the natural tendencies. k

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 phnninn
provides an allocation of work for a period for the entire CHEW. This CStatblishc-s ere;
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 assign morework.

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.

“uni“: culture

Extimates of
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SCHEDULING PRINCIPLES  
ADVANCE SCHEDULING IS AN ALLOCAnON
f_______

The basics 01‘5chctluling involve giving enough work to employees to fill up a forecast
Ofcrcw work hours available whether tor a da)‘ ora week. Advance scheduling is actu-
ally more of an “Hm-(Him: oi work and not a detailed schedule ot exact personnel and
time assienmcnts tsCL‘ Fill- 5-3" _ _

Advance scheduling enough work let an entire week sets goals for maximum uti-
liZation of available craft hours. It ltelps ensure asstgnment of a sufficient amount of
Work, Advance scheduling also. helps ensure that Stdfit'iertl proactive work to prevent
breakdowns is assigned along with reactive work. It also allows more time to coordinate
l'Ch'Ourccg such as mnvi-t-mfr nurrhcurmn and Musing ot parts. There is also more time to
Coordinate doing all the work on a system once tlte operations group clears the system
for maintenance. . '

The planning department can make the advance schedule. creating the advance
Schedule in the planning department involves the serious FCSPODSlblilIy of selecting the
Optimum mix of work for the best Interest .Ot both the short- and long-term operation of
the plant. The scheduler might consult wtth an operations coordinator to achieve this
Optimum mix. The craft crews have the responsibility to execute and complete the
Selected work. This arrangement changes the perceived stattts quo of the decision pre-
viously made by the tnaintenancc 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. Tlte crew supervisors see -‘
this check and balance system 115 an 11”“69955310' loss of their control. However, the i
Plant priority system that sets priorities for individual work orders remains the primary
driver regarding the order in which crews begl‘n difficrent 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 [0 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
album: the jobs necessary for completion. Scheduling forms an integral part of planning.
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+Advance Schedule - Why?

+Sets Goals

+Ensures a Sufficient Amount of Work |

+Staging i

+Intercraft Coordination !

+Ensures Sufficient Proactive Work i

1'.
l

FIGURE 3-3 Reasons why advance scheduling helps. i \
i ll

l

i
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3‘6 CHAPTER 'l'llRlii-L

Just as outages benefit from having set schedules. routine inninieiiuiicc “GUN—Its M
The following principles provide it framework to tiCL‘Umplisli ei't'ectivc “film‘m'inn \"el]_

PRINCIPLE 1: PLAN FOR LOWEST REQUIRED

SKILL LEVEL 

f\
Scheduling Principle 1 (Fig. 3.4) states

Job PM?” Providing rimiiher (if/leptons rt'qllm'd- I’m“! "TIM"?! t “I"? "km Fm”- er
work hoursperskm iel'el. wtdjnb diimrimt iiifiinriurimi arr m‘ri'i um fur ridi'H-‘H't' “Iii-duh???

Maintenance cannot schedule work without some idea of the number 0" Pt-‘rsunw
time frames required. Maintenance job plans provide this initll'nlillitlfl in :1 mutinus and
allows the efficient scheduling of work. r ”“11

Maintenance job plans first tell what crzit't specialties ilrL' required. Does a Mr i \
job require a welder, a painter, or bmh'} Does the job require mechanics 0T lnilch~ 'filllur
Does the job require two mechanics ()rjtist one',’ Does the job require lhrt‘c he] “‘3'?
aSSi51 a certified electrician? How many persons are required ‘.’ r3 10

Consider atjob that required a certified welder. but the job plan did [.1‘)[.5p‘-'L‘it‘.
number of persons or craft at all. The supervisur WOUM 1‘6 limilcd W “55'3””‘t1 us. the
based solely on an interpretation of" the job description. The supervisor mighr “so?"
sending two mechanics to perform the work. In this case. both IIICClli'll'L:$ W0ulq ri- m
return to the supervisor explaining their need for welding assistance. Similarly. it‘ a‘iter
requires a highly skilled, certified welder. the job plan Citl‘lnul specit'y ti mccliiinic \Job
light SITUCIUI‘aI welding abilities. The supervisor needs the information to iiHSign t-‘n "llh
welding expertise to the work order.

On the other hand, the essential part of Principle 1 is that job plans identify the
est Skill necessary 10 Complete the work. By identifying the lowest skill neccsgur
crew supervmor has even more capability when assigning individuals to cinema 9‘1“;re

'0“!-

+Scheduling Principle 1

Plans with Lowest

Required Skill Level

 

+Identify Skills

+# Persons, # Work Hours, Duration
FIGURE 3.4 Scheduling requires job plan infornitition.
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SCHEDULING PRINCIPLES 3:;

job plan. For example. the job plan should specify one mechanicand one helper if ajob
requires two persons. but mil." ”ti-Ctlst‘dfim‘ he :1 Skilled mechanic. The job plan should
”0! Specify two mechanics in this case. 'I lit. correct specrttcauon allows the supervisor
who has only a single lllL‘L‘lnttth to assign the work. presuming the Supervisor has other
personnel that could he ltelPCFS- 1‘ ”I? P1311 Incorrectlyrequired two mechanics. the
SUpervisor could assign the work. Consider ayoh that reqmres only light structural weld-
ing. The plan should not specity a highly skilled. certified welder. Specifying too high
ofba skill would severcl)’ WNW" ”“3 5UPUF\'1501' who may see a backlog of mostly certi-
fied welding iobs hut Who may “3‘13 only one CCt'llllCLl welder. The supervisor may have
SCVera] mechh-anics that were trained to do light welding. Job plans must specify the low-
est qualified skill level to give the supemsors the most flexibility.

:1 Nb could he d‘mc equally well with different combina-Anothcr consideration is it
and hours. Perhaps one person could do the job in 10 hours where two[ions of persons

pet-sang would require only 5 hours each. HOW Should the planner plan the job? In these
Circumstances. the planner does not need to go to great lengths to determine the absolute
Optimum strategy. The planner's feel for the crew Slipervisor's preferences usually

isor may normally work technicians in pairs or as indi-
guide these decisions. The superv
viduals. However. the planner should not plan the Job example just discussed for two
persons with It) hours each.

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— 5

lion hours for a job. Work hours are the individual labor hours required L2. 'll.for from job dura _
by each technician. Job duration is the straight calendar time the technicians work on the
equipment. Each is necessary for scheduling. Consider a job requiring one mechanic and y
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. Thejob duration would be [0 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. Thejob 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 ot'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
reqUirCS 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-
0118 might Justily 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-
Pie. IWO ICChniCiilns might be able to do a certainjob Spending 2 hours each. whereas a
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single technician would take IO hours. Hm'ever. planners err when they “In.”
some two technicians must work together. Hanging an office bulletin board “r435 Dre—
ing certain valves might bejobs for which one person should he planned. Cllnsiflcmck'
having single technicians carry a communication radio for _[0h salcty In ““111 lcrillso
Second, planners make a mistake if they always round off work hours to “hi? Sid-“~05.
ments. For example. one might see mostjobs requiring either 4 or it hours rm. We Incl-c-
happen to work 8-hour shifts. Likewise. one might see most 10le rc‘lulrlng stuffs that
10 hours for crews that happen to work IU-hour shifts. This practice damagUN the “l" 5 or
uling effort. Many jobs require only a couple of hours and many Jobs do not Vet 5Filed-
entire shift to complete. Consider a 2—hour job and a (1-hour job. Both nt' ““3me an
could be completed in a single 8-hour day. However. maintenance “'Utlld it C:
assign them ifonejob had been planned for4 hours and the other tor 8. In corr. , ”CL-1|)!
practice. planners plan jobs for their true expected time requirements. The

is able to fitjobs together to improve overall productivity. _
Planners also frequently need to address other situations peculiar to NpuciI-i‘ _

These are not usually too difficult to handle. Perhaps insulation has to-hc rcmovi: JOIN
replaced. Perhaps the operations group could restore the pump to schH-‘L' heron. d_ and
lag if painting could be done on-line. The important point to note is that both 1'“ ‘Ddtum-
tion and work hour estimates are necessary for scheduling work. The Job plans ”.m—
this information. prm'ldc

One question that companies ask is whether plans or schedules consider
low wrench time. Usually.job plans and schedules account for technicians h

wrench time. Job plans do this because the plan tintc estimates do not allow for ut-
ticipated delays. Moreover, the job plan attempts to avoid or minimize anticipatedtant;
delays that the planner feels could occur during individual jubS- Slmllill’l)’. the waif;
schedule attempts to minimize delays that could occur between individual jobs Niel y
excessive idle time, break time, or assignment time. The weekly schedule dug . 1“”
providing enough work that is ready to go so that crews do ”01 have 10 in,

receiving new assignments. Because these planning and scheduling cfl‘or aim to
reduce delays. they also aim for relatively high wrench time. Remember 1h' . . ‘ _ . _ at high
wrench time conmsts of havtng tecthians on jobs doing productive work rather [him
being tn delay situations.

nee

_ I.“ high or
‘“ ”ts ahigh

ls"

Illustrations

The following illustrations demonstrate this principle of scheduling. The first se
shows problems occurring as a result of not following the principlc- The SCCUDd Section
shoWs success through application of the principle.

etion

Not This Way. Paul planned five jobs during the morning before break; Each job
required two technicians. The firstjob required replacing a high pressure Steam valve
and needed two certified welders for It) 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 twu certified welders 5 hours. The fifth job required working on a 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 ““Tk orders to various members of the
crew. James had two certified welders. three _ iIICL‘hflntcs. an electrician. and three
mechanical apprentices. In addition to the Oll'lCTJObS available to work for the REM day.
the backlog included the live jobs Paul had Planned The“: was a Significm“ quantity 0f
mechttnlC work and. as usual. more work rcttUle‘a‘ L"Mil-led welders than the crew had
available. Frequently. James had to Second-gUL‘F-S the planner and use the apprentice
mechanics for some of the mechanic work.

This Way. Paul planned five jobs during ll": "30"“ng bet-OTC break. Most of the jobs
required two ICCItnicians. The first fill? ““11”?“ ”Placing i1 high pressure steam valve
and needed one certified welder and a helper l0f ‘1 hours. The second also required weld-
ing to construct a work bench for the maintenance shop. Since mechanics could handle
light structural welding. Paul planned ll to take one IthChanic 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 illltlt‘hment 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 htiurs. Before tak-
ing his break. Patti figured that he had already planned 4-1 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 tipPTL‘IlliCCS 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 l 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 electrical 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. Ajob plan tells how many persons the
job requires and the minimum skill level. By 1101 unduly restricting the skill require—
ments. the planner increases the maintenance crew‘s flexibility for using different per-
sons for the work.

PRINCIPLE 2: SCHEDULES AND JOB PRIORITIES
ARE IMPORTANTW

Scheduling Principle 2 (Fig. 3.5) states

WM“): and daily schedules must be adhered to as closely as possible. Proper priorities
may! be [)Im‘t'd rm new work orders to PWVW” ”Nd“? interruption ofrhese schedules.

The originator of a work order first picks an appropriate priority for the work based
on established plant guidelines for setting work order priorities. Depending on the
particular plant. the priority may then be reviewed and adjusted by the originator‘s

 

 

"nfifl'fifl11
Nh\\'\-\’“‘n
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+Scheduling Principle 2

Schedules Are Important

Job Priorities Are Important
FIGURE 3.5 Two essentials that management cannot overlook.

supervisor, an operations coordinator. planners that code work firdcrg‘ and _ . ’
meeting of plant managers or supervisors. The resulting priority “hULth It a dull}
only the work‘s level of importance for achieving the plant's ”hJcCl-IVL'S h trill?“ "01
tance relative to other backlogged work. Therefore. the plant priority 3y“ ft” ”"1702;
play a large role in creating the schedule of the work the ”lilimcnancg :m shoal”
assign and complete. Management must treat the proper use of the pi'iormf‘lllllp wl q
a serious matter. The plant must expect maintenance crews to work on ”awake-Tutti
the priority system through the schedule dictated. Management ittttst treat W 1U.) ‘1
scheduled work as a serious matter. orktng 01

It might seem unnecessary to mention that schedules and job priorities ilrc i , nt
but they cannot be overlooked nor presumed. This is a common area of failure ililiiU'r'hLL-l
nance management. Advance scheduling enough work for an entire M"

r - . - - Week Sets goals formaxtmunt utilization of available craft hours. It helps ensure that. - . _ . . , ll S”mull-Wit amount of
work ts assigned. Together With the priority system. it also helps ensure that the ri "1“ workb
is assigned.

A significant source of inefficiency in the maintenance group is the interru lion
of low priority jobs when more urgent jobs arise. If a true emergency “it,“ pit is
always appropriate to delay another job. However. the maintenance group should
recognize that interruptions on any particular job add extra time ‘

' - - . . . Putting away tools.
securing the.lC'b SHE. and later refamiliarizing oneself With the Job_ _ -1_’\n urgentjob that
is not an emergency should be worked as the next Job rather than interrupt any job-
jn-progress. A nonurgentjob 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 pr't. . tductive at a more
appropriate time.

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 ofjob interruptions and lowered productivity. Management com-
mitment is important in this area. Conscientious management attention to enforcing
adherence to the priority system helps maintenance.

lfeveryone 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 [hill CFCWS Will execute scheduledjobs hurts the stag-
as discussed to Chap. 6. helps increase crew productivity by having

001,, ready to go. They are already withdrawn from inventory or

storage and readv for the technician to utilise. Planning1 5‘11ng the material before the antic-
ipated executinndul' the job begins. 'I‘echmcutns “Vi“d delay areas that they might otherwise
encounter if thev had to gather the parts themselves. Inadequate confidence that crews will
execute scheduled jobs may discourage planners ”0'.“ “1‘3"‘2 Dims. On the other hand. if
planning continued to stage part-‘4. lilt‘ staging ““311 might become overflowing with staged
pans forjobs that did not start. In this case. the storeroom nttghtrun into stockouts for other
jobs that maintenance chose instead to start. '1 he stockouts might occur because of parts
that were withdrawn for staging- These circumstances significantly diminish the great
potential for staged parts to L‘XPCdilC Phi“-

ing program. Staging.
ajob‘s planned parts and I

Illustrations

onstrate this principle of scheduling, The first section shows
The following illustrations dent _ ‘ ‘

1' not tollowutg th‘ prinL‘lple. The second section shows suc-
problems occurring as a result 0
Less through application of the principle.

Mike finished his operator rounds attd wrote work orders for problems he
had noticed. Although most were not yet serious. Mike wanted to make sure maintenance
completed them. Therefore he set a priority of l on the most important ones and 2 on the rest.

Nearly all the jobs in the maintenance backlog had been prioritized as l’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 a 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 iii 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.

Not This Way.

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 I turgenl) 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
select which jobs maintenance should work the next day. Abby selected all five priority-1
Jobs 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 ot‘ 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
hogan another job.

 

 
wk.maa,n“A_. A.-

i
ru.fi‘\\’r“\%’-n".u“\'.u1 

CiM Ex. 1058 Page 61 ‘



Attachment 1a

CiM Ex. 1058 Page 62

 

 I Attachment 1a

3.12 (.‘lli'tl’l‘l-LR Tutti-1t;

Maintenance should avoid interrupting scheduled job-H or job ‘
Maintenance should also place great importance on the plant lUllUVt'inu ”Rh-In-‘ ' )
system. 1

PRINCIPLE 3: SCHEDULE FROM FORECAST

OF HIGHEST SKILLS AVAILABLE

Scheduling Principle 3 (Fig. 3.6) states

A SCIIeLIuIer (It’veIopx at one week St'Ilc’dHIt'fUr L‘UFII ('rmr Imam! rm a ”“1, I
ubIe forecast that shows highest skill levels urmIrthh‘. Jml) prinrmt \. um! rnjm- ”m"n tn'iu'I-. . . . . . _ . ‘ . 1| ' .

job plans. Consideration Lt ohm made ofnudupIt-juhx on the scum r qmpmt-m u (”h”) Irmn- . - I' t - . .
ofpmacttve versus reactive work avritIubIe ‘- W m and

The first two principles set the prerequisites of scheduling. These no,“
ples introduce the concepts of the foundations of the advance scheduling pr .

Principle 3 establishes a l-week period as the advance schedule of allocating“; k
time frame. It also presumes that a person apart from the crew supervimrm‘l‘ ”l W011
scheduler. The scheduler selects the week‘s worth of work from the "Verall “II-”1 he {hf
log. The scheduler uses a forecast ofthe maximum capabilities of the crew “1: dm hack'
ing week. The scheduler also uses priority and job plan information The film ‘50.":
process also looks at performing all the work available fora system OHCL‘ 11$ lL‘duhni
begins work on that system. This includes proactive work. ‘umcmmu

l“Tee princi‘

+Scheduling Principle 3

Schedule from Forecast of

Highest Skills Available

+One Week

+Consider Multiple Jobs on

Same System

+C0nsider Proactive Work
FIGURE 3.6 The basics of the advance schedule.
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First, the advance schedule selects a l-WCL’k lk‘m‘d fol making 11“ udvance allocation
of the Work. Advance allocation means the schedule will select all the work that the
crew should be able to finish in a singic week. The schedule Selects the Work from the
overall plant backlog. The scheduler docs £101 ilfi-jlgn the work orders to individual crew

The scheduler also does not set spccilic 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. Advance scheduling is an allocation of work
for maintenance and not a detailed schedule ol exact personnel and time slots.

A 1-week period strikes a balance between creating. set goals and allowing for grad-
ually changing plant needs. on one hand. a l-\V_Cck period is long. enough to allow estab-
lishing a set block of work for a CFCW 3.10“" T1115 5“ hIOL‘k of Work also allows planners
enough time to stage parts for schedtllCd work. On the Other hand. the plant is constantly
writing new plant work orders. The new work orders gradually change the relative
importance of all the work in the plant backlog. r”- l-WCCR 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 than a moderate amount of reactive work.
These plants may normally experience a fiignlllg‘flm deviation from the set schedule. The
1-week schedule also covers a short enough “me Pt‘l'iod to allow supervisors enough
certainty in ktiOWing which of their individual crew members will be available for work.

In addition. a curious phenomenon appears regarding the accuracy ofjob estimates
for individual work orders. [Experience has shown thatjob 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 l 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 "team that planner estimates are worth-
less? No. on the contrary. the planner estimates are very accurate overall as the work
horizon widens OUI 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 thc 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 wcck. 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 I” give the maintenance group limCly advice of maintenance redirec-
tion needed. The operations group as well as management receivcs 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
“ever emerge. Tangible proof of work order schedules increases cooperation from the
Operations group.

560mm. 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 complete? 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
approprlate for a. Sul3‘3I'Vl501‘ Of a planning grout) to perform the duties of scheduler. This
allows the planning supervisor routinely to review job plans

members.

CiM Ex. 1058 Page 63 

*T"if;n
‘(l tut

rahi.It'\“1"“

E:
l

I



Attachment 1a

CiM Ex. 1058 Page 64

rAttachment 1a 

3.14 CIIAP’l'l-ZR 'I'IlRl-IE-l

Third, the scheduler receives a labor forecast for each crew S“Pk‘t‘visor a
tells how many labor hours each crew has for the next week. The suitedtill his l'orecasl
information. The scheduler intends to allocate hours of planned hack—10L. () Cr ”Curls this
the labor hours available for each crew. The crew suPcrt-isors are in thg h It ”‘0 basis 0f
forecast the available labor hours on their CI'CWs. The crew SUPCFVisor M pm‘ill‘m ‘0
scheduler that the crew will have 1000 labor hours for the ncxl Week. The ‘m‘ll’ tell [he
has a basis for knowing how many hours of planned work I” illlttcate.

Fourth, the crew supervisor must make the labor hour forecast in [Ui'tn- _
est skills available. By identifying the highest skills available. the SChCGLSIUI the high-
latitude when actually determining which job plans could be execute-d ”I.” has more
Highest skills available means that if a crew has two certified ”“Wllinm FUN week-
mechanics available for the next week, the supervisor would "01 just rm: _'\
crew has nine persons or nine mechanics. The latter forecast would re _
ity of the scheduler who Would not be able to assign any C(HHPlL‘x machininhu' nfljh'l-
scheduler has more flexibility when knowing that there are tWo certil'ie glob?“ The
The scheduler can then assign complex machining jobs. The Schedulm— mildun'fits‘
decide to assign routine mechanicjobs to the machinists. Tth is "in“: t‘roudmlgl" also
jobs can be assigned. hm ”1 What

Fifth. the scheduler will use information from the individual job plans and - '
the overall priority of plant systems. The scheduler looks at the priorities ”r a “36' If?"
logged work to help selectjobs. The scheduler looks at the labor hours plannedhe bm‘k‘i
enoughjobs. Chapter6 will discuss the actual steps the scheduler follows in [hi - to “if.

Sixth, the scheduler also considers plant equipment and systems when sproecs:
work. When selecting work for an entire week, the scheduler is able to ,rthICLEm‘E
orders-for the same equipment. The scheduler may overridc SUIT“: individuafdrfl: “Olir
priorities to accomplish this. For example, a priority-2 and priority-3 work orde T inch}:
both asstgned because they are on the same piece ol‘equipmcm- This might be Infill-ii), ed
over assigning two priority-2 work orders on two separate pieces of “[3; “int
Schedulers can also exercise flexibility by initiating certain PM work Order: PHI“ to
take advantage of equipment downtime for other work. This allows improvedwr f1“
efficiency because the operations group can clear the equipment a single time tovcl'ltlie
maintenance crew can work on a number ofjobs together. d”

Finally. it is easier for the scheduler to
to head Off failures on a weekly basis. 0

L ‘
1Ldulorthen

(3:151 . 6
due that th

include preventive maintenance or Other work
n a daily basis. there is oftc

cation to put off these seemingly lower priority work Orders. On the other hand when
combining a week’s worth of work, it becomes clear that PM cannot be (191;,ng The
weekly schedule includes this type of work to encourage the supervisor not in pm.“ Off
forever, 1 day at a time.

n Slll‘l-ii-‘icntjustifl-

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.
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advance scheduling of Smm‘ 50” “'35 the answer. but the last attempt

had been disastrous. Planning had first scheduled hour by hour what Work maintenance
should accomplish for an entire week. However. by the CM of the veryr first day. the sched-
ule was in shambles. Half of the scheduledjt‘hh: C(‘Uld HOE start at their target times because
othcrjohs had mu over their expected Cl‘ml’l‘m‘m ttmcs. Bl" the middle of the second day.
the actual work-in-progrusg bore no resemblance whatsoever to what the advance schedule
had predicted. At this point. the plant had abandoned the concept and gone back to assign-

t now was the time to implement a gate cardingork ] day at a titne. George l'elt tha . '
es worked their entire shitts_

George felt that

ing w
procedure to make sure cmploye

This Way. As maintenance tttanager. George felt that maintenance was increasing its
produetivity. RCliahilit} seemed to he gtlinlltg ill the plant, He knew that there was a
manageable backlog of work and the scheduling process was helping the SUpL‘n-‘isors to
assign as much work as the technicians could handle. George was also pleased that
Supcr‘r'i’“)?5 “’CFL‘ not putting ot‘t' PM work orders.

George felt that advance scheduling had tween :1 great success. Planning had first
developed a list of all the work orders that maintenance should aCCOIleish for an entire
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,r 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 pt‘DdUCtiW" A5 1‘ T651111. maintenance crews were exe-
cuting more work and the plant was increasing its FClltlbility_

The proper period for an advance schedule is normally a single week. This titne
frame allows setting a goal that can stay relatively fixed as the plum continues to iden—
Iify more work. The week's worth of work is not an hottr-by-h0ur schedule of work
orders. but a bulk allocation. The crew labor forecast is an importam part of the sched-
uling process. Not only should the supervisors forecast how mamr 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 planned hours in the backlog,

PRINCIPLE 4: SCHEDULE FOR EVERY WORK

WLH

Scheduling Principle 4 (Fig. 3.7) states

Th8 0“” “I?“ .t‘t'ht'duh- assigns tt-orkar £‘t't’f'_\' available work hour. The schedule aHatt‘S
for €1?“’K‘a’""“_“’s m"! high priority. rt-urtivc’jobs b)‘ .t't‘ltedult'ug a sufficient amount Ofwork
t'mttrs' an easily interrupted tasks. Prt'fi'rmrc'e is given to cruttpl‘criug hight’rprioritv it'ork b."
under-utilizing available skill levels over t‘f’Fili’if‘ff’ls’ [“h‘t’r priorfl‘v work. -

Principle 4 brings the previous scheduling principles together, The first part of this
principle 15 that [he SCthUlCT flSSignS work plans {01‘ the crew to execute during the fm'
lowing wotBk for 100% of the forecasted hours. This means that if a crew had 1000 labor
hours available. the scheduler would give the crew 1000 hours worth of work to do.

OverasSIgm'ng and underassigning work are also common in industry. However.
each causes unique Problems that could be avoided.
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