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3.16 Cl'IAI’TER THREE

+Scheduling Principle 4

Schedule for Every

Work Hour Available

+100%, not 1200/0, not 800/0

+Work Persons Down

FIGURE 3.7 How planned hours and fort-casted hours become Whetltllcd lmu rs.

For example. consider the case ofassigning work for 120% of a crew‘s t'nm
hours. This would mean that the crew that had 1000 labor hours would

ofassigned work. This strategy may seem to be a way to provide enough work to h - ‘ ‘
in case operators could not finish some of the jobs. It would also seem m her} bf“:
encourage the crew to stay busy. This is because it sets a more ambitious goal ii Way k
completion. This strategy also creates several problems. 11 becomes difficult in c, or u. or
performance of the crew. Maintenance management has a more difficult time c: _ . a
what the crew did accomplish to what it should have been able 10 dU- This is hec' "12‘1““:
there are three factors to compare: what labor the crew had available. what the 3:321:13“
assigned, and what the crew actually accomplished. 1n the 100% case favored Lt: this
book. the first two factors are identical. The 120% method's three factors make; itymore
complicated for management to question a crew’s performance, 11' a crew did not accom-
plish all its scheduled work, management would normally wtml 10 know why However
management might be hesitant to question why a crew only accomplished 1 100 hour;
worth of work with the 1000 work hours it had available. Nearly any source of confusion
in communication regarding crew performance is not in management‘s best interest-
Management needs to lessen opportunities for misunderstandings whenever pussihle. In
addition, maintenance coordination with plant operators and other crafts may he more dif-

ficult with the 120% arrangement. This is because there is less confidence that jobs will
be worked.

Conversely, assigning work for only 80% of forecasted work hours may seem to pro-
vide a way to handle emergencies or other high priority work that may occur. However.
the maintenance force is trying to eliminate emergencies altogether. Planning signifi-
cant resources to handle emergencies that may or may not occur is counterproductive.

It might also encourage work order originators to claim false emergencies knowing the
availability of the resource. In reality, assigning Work hours for 100% of a crew‘s fore—
casted work hours nearly always inherently includes some jobs that can be easily inter—
rupted in case emergencies arise. A 100% scheduling strategy encourages originators to
understand that for every emergency. other work is delayed. The 80% scheduling strat-

egy also makes it difficult to gauge crew performance. Maintenance management also

r“ . Custed work
“CM 1200 hours

auge the 
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finds ll (filth-'9“ l” 35k a crew to improve it the crew completed all of its assigned work.
A sell-{Ull'llmg PH‘Phecy is possiblc- EVL‘TY “Wk [hm C'l‘eTSCHClCS do not occur. the -.
crew miglll Ctlmplete less work than possible. if the crew completes less work than 1305- i i
siblC~ the work lel't undone mieht ht: “‘Ufk 1“ head ‘3” cillcl‘gchiCS. Consequentlv the i .
I texpcr‘cncc" L"“L‘rgeneiesihat justify lCinn‘é labor forces unscheduled each week. U
Go the other hand. the Sufi arrangement may bC PFCfL‘rrcd in certain situations where
maintenance crews ”11151 “-m-k within an overall lime limit. Perhaps an outage with a
critical til"c C0llslraint might meet this criteria. The SOC} arrangement might also be jus-
tified it the lllitltltciittttee group has a particular chdlbiliI)‘ problem with the operations
grollP- Th0 “m“llcnance group could public”? 'IllL‘ work that it plans to accomplish and
give regular reports- [n lllt.‘ tlrlL‘l'illlUni‘. group 0i llh‘ SllL‘CL‘SS.

PrinciP1c 4 Prefers the tour; strategy Prinmnl)‘ lot accountability and claritv ol‘ cont-
muniCflll‘m- The Hit)"; mp; also keeps the crew busy accomplishing a practical goal.
Maintcnflncu himdlt‘fi imy emergencies throw}h interrupting jObS-in-progress. Maintenance
nulnagcnlfilll Sllflllltl llt‘i[ plan fur regular CII'ICl'gl-‘llCICS in llllS regard.

Tht: 55'5”"F' Part of this principle. “working PCFSUHS dOWIt." is somewhat more sub-
tle. On 1' “ml”Flmfilruetion project rcauirins 30 “‘L‘ldcrs and 2t) helpers. the project
would simply h'TL‘ 2t) welders and 3” llClPCFS- HUWCVCT. in normal maintenance. the
most thICl‘lCiill hills requiring completion rarely match the exact skill composition of
the h“ruling maintenance force. As a simple illustration. see Fig. 3.8. Consider a

lanncd bilelOg CtliiSisting or [(10 hours 01' high Prifirily Work requiring only helpers
and [(10 hours of low priority wurk rctllllflntI "Wt-‘hlnifils. If there were only 100 hours
of machini-‘il-fi ill-’ailahle. then the plant should assign them all to the high priority work
even though it requires only helpers. The principle has the scheduling process recognize
that machinlSl-‘i can do helper work and allows asfiignntent of persons to hieher priority
work in the plant. Otherwise. think of a not-so-cxtreme case where there was no machin-
ist work in the backlog and machinists could not “work down.“ Would a company have
high priority llUlPL‘r work sitting in the backlog and machinists sitting in the break room?
This is it thlcm with the automatic scheduling logic of some CMll/lS systems.

Considcr wllf“ [YDC of multicral‘t or work agreements are necessary to take advantage
of the OPPOI’N'mllc-‘l in this area.

Sec Ell-‘30 how the note numbers in Fig. 3.8 illustrate the scheduline principles dis-
cussed so far. The haekltwg work is planned by lowest skill level (Principle I). The back—
log is ordered by Priority or importance of work (Principle 2). The resources to work the
jobs arc {UFCCQSICd by the highest skill level available (Principle 3). Principle 4 shows
the correct itsfilghment of technicians to jobs.

CraftPer-“Wls t)VPiCally should not mind working OUISide ol‘ their primary spedalties
for work that is obviously in the best interest of the plant. It does become a source of
resentment thn the plant abuses the priority system. Consider management assigning
a first class ClCCtrtcian to he a helper for a mechanic. if it is obvious that the mechani-
cal work is much less important than backlogged electrical work. there is a problem.

A--.a._
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Illustrations

The following Ilium-alums demonstrate this PrlUClPlfi 0f scheduling. The first section shows
problems OCCU'Tlllg as a result ofnot following the principle_ The second section shows suc-
cess through application of the principle.

Not This Way. Fred examined the plant‘s backlog of Planned work and selcCted the .1“:i

work for the maintenance crew for the following Week, The crew had forecasted 400 .1 .‘
hourg' worth oi total labor for all the various craft SPEClalties, Normally Fred only

|
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3.18 CHAPTER THREE

"Working Persons DOWn"

@ (3)

Planned Backlog Resource ForeCast——_\

+100 Work Hours

Helper Work

+100 Work Hours of

Low Priority

Skilled Machinist

Work

FIGURE 3.8 Doing work most profitable for the plant.

 

scheduled for 80% of the crew’s forecast to allow for emergencies.
sometimes he was not able to schedule all of preventive maintenance
ment. This week he was able to schedule 60 hours of PM. At one poin

work out ofthe backlog, it became difficult to match the jobs needing attention t, ' l up
remaining available electrical skills. Therefore. Fred assigned 2011mm ot'lcqgcrv'ln )rL.
tant priority-4 work. This work required first class electricians and the l‘irstlhl-lqlgi13:c-
tricians had hours available. The resulting advance schedule was an allottili()i1i;)ii':70
hours‘of planned work for the crew. During the next week. the maintenance Crew did-not
experience any emergencies and completed all 320 hours of work.

lThls meant that
t ”C 0n the equip—
[ WhCn allocating

This Way. Fred examined the plant‘s backlog of planned work and selected the work
for the maintenance crew for the following week. The crew had forecaster] 400 hours'
worth oftotal labor for all the various craft specialties. Fred was able to schedmc about
80 hours” worth of preventive maintenance into the schedule. At one point when flue-
eating work out of the backlog, it became difficult to match the jobs needing attention
with the remaining available electrical skills, Therefore. Fred put in 20 hours of work
requiring only a third class electrician even though the crew had only first class electri-
cian labor hours still available. The third class work was priority-3 work, whereas all of
the first class electrical work left in the plant backlog was less important priority-4
work. The resulting advance schedule was an allocation of 400 hours of planned work
for the crew. During the next week, the maintenance crew did not experience any emer-
gencies and completed 360 hours of the work.

Scheduling Principle 4 dictates that the scheduler should match the advance alloca-
tion of work to the number of hours a crew has available. To accomplish this task. the
advance scheduling process considers working persons out of their strict classifications

or below their level of expertise. This methodology allows the scheduler to select the
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best combination of Work orders In ilL'thVC plum 301115 SUCh as reliability and efficiency.
The combination of work orders is onc in WWII“ the crew C1095 P055355 the skill required
to accomplish Ihc wurls'. . .

Principlc 4 csnihlishcs u iiicrliodnlngy 1“ ”“1 Plimmng Office to assign enough
Work. In addition, it is worthy to notc what actually happens in the field on a day-to-
day basis. BL‘L‘HUSL‘ ll];ll1_\'j0h5 run (“r-Tr ur-undlcr‘ th CTCW‘ SupCerSOF frequently does
not ever huvc to assign pcrsons oulsulc of thH' normal crafts. On a day-tu-day basis.
the supervisor is usually ablc l0 3155'3'1_\""rk ”0'“ the weekly allocation by craft.
There are more occasions whcrc lcclImClilnS may be used as helpers. For example. a
job planncd for one mcchnnic and I lIL‘lPCT may be assigned to Iwo mechanics. The
next principle ilcscrihcs lhc husis tor the crew supcrwsnr instead of the scheduler
making the daily work :Issignincnlfi-

PRINCIPLE 5: CREW LEADER HANDLES
CURRENT DAY’S WORK 

Scheduling Principle 5 (Fig. 3.9) SINGS

Tim ('n'w .I'rqu-rrr'xrlr (h-i'ylupx it daily St‘ht'dfl’l' our day in advance using cnrn'mjnb
hmgrmx, Hu- mar iI-m-k si-Iu-dulv and MW his”! l’fit’l’iry. rcuc‘riI-cjnbs us a guide. The crew
.I‘upr’n'ixnr marches prrirmmrl skills and msks. Thy crew supervisor handles (he currenf
day's work and prnhlg'ms £'\'£'H m rm‘r‘l‘n’duling Hn' cnrin’ ch'u'fnr c'im’rgt'lzcics.

+Scheduling Principle 5

Crew Leader Handles

Current Day’s Work

+Daily Schedule

+Matches Names t0 Tasks

+Coordination of Resources &

Clearances

+Emergencies
FIGURE 3-9 The crew supervisor is in the best poxilioiL
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3.20 Cttairrtitt 'FllRl-Ll-l

Once the week has begun, obviously some jobs will run m'CI‘ imd so
their planned work hours. Experience shows that although individual
variance between planned and actual times. over the courw 0" 11 Week n

agreement between the sums of the planned and actual times. That is the t‘
daily scheduling is best done by the crew leader or supervisor Who is chum rL‘ason that
situation ofjob progress. Equally important is the ability of tilt“ crew quL‘rfi-‘F ‘0 the field
particularjobs to individuals based on their experience or even their "Cud‘. lstit‘ to assifg.n

Each day the crew supervisor assigns the next day's work to Uétch m 'L‘arn.
working [0-hour shifts. each technician would receive assignments totali, Ccllhieian. if
work for the next day. The supervisor intends for each technician to com lg I” 11mm or
of planned work each day. The technicians may be continuing on a cmulcmcte It) hour"
several days or working several smallerjobs in a single day. “ ”’1‘ ”mt spanS

During the course of the day. the supervisors are out in the fig , _
progress. lfajob runs over the planned hour estimate. th‘ HUPCFViMH‘ may disguising job
ule additional time for the next day. If ajob runs under the planned mum-l?“ ‘0 SCth‘
visor may have to assign additional work to begin a day earlier than L‘x mlcc‘ ”‘9 HUPL'"

The supervisor normally assigns new work orders out of the Work alllc-dh-
supervisor is also free to assign urgentjobs that come up during the com-Remimim- The
Ordinarily, the supervisor has the planning group quickly assess urgcm'jugi the week.
supervisor assigns them as soon as qualified technicians CUIltpletc cu”?- rhen the
progress. Because emergency jobs are begun immediately. the supervisor h-Lnl JOE“ m
by interrupting jobs in progress. Emergency jobs do ”01 FCCL'iVC mummifimm‘ them
They are handled entirely as jobs in progress from a planning standpoint it» attention-

Because jobs may finish earlier or later than expected. it is ”Di PriIL‘ticah
work order assignments more than a day in advance. Because the crew Sup“, n SCthUIC
abreast of individualjob progress, they are in the best position to cr ‘ate the (1‘. tsors keep
ule. The crew supervisor creates the daily schedules and works the Crew mwfuly “-th-
of completing all the work allocated in the advance schedule. “rd the $031

The second reason the crew supervisors need to make the daily fichcd |_ .
understand the specific abilities of their various technicians. There also .niulLLblf they
ous personalities making a crew supervisor favor pairing certain technicifn .[ L Vim-
and keeping certain others apart. Some technicians might also work b ‘ 5 togct 1”CUCI‘ tllnn s - .. . . . t. on obs.
while others might work better as a team. A crew supervrsor as also be.“ J
personnel concerns. such as persons that call in sick. dwmc 0t dally

To meet the goal ofthe weekly schedule allocation. the SUpchiSor m
challenge some of the technicians. In the past. the supervisor may have allowed cerl'tin
technicians to accomplish less work or less challenging W0rk than others, Faced With '1
goal amount of work orders to complete, the supervisor may now be more encour-i ved
to help technicians rise to the occasion. The supervisor approaches these considcmt‘iins
carefully. The situation may be a benefit to technicians who have been "frozen" at [hail—
current level of expertise because they only received jobs they could handle_

Because the supervisors create the daily schedule, maintenance also
responsibility to coordinate other daily activities. These may include r
another craft to assist on a job. The supervisor makes timely requests from the operations
group. Many plants accomplish this type of daily coordination with a brief daily schedule
meeting each afternoon. All the craft supervisors attend with the key operations supervisors.

the .
. W I 11 .
.Ibe run undLFs _ - .
hire . hon. a Wtdb

1“ rclltttrkabl‘:

ltl

ay also have I0

gives them the
CqUirements for

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.
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Not This War. The maintenance planning SCllCtJtllCr sat down to make the weekly allo-
cation of work. This was done by Ll¢"°l“p'"g 1' 5m“ Ol- dlill)’ schedules for a week: After
the schedules were complete. the scheduler sent the operations group a list telling which
systems and equipment to have cleared at’dittc'rent times each day for work.

As the crew supervisor visited the variouf' 10b Site-h“ during the day. he had a good idea
of which jobs would t'inish early or late. [his-ICQUUL‘d constant communication with the
operations group. which gals—Til”? "mead d'Splcasurc “hm” the situation. The opera-
tions group expected maintenance crews to be able to work on the jobs to which the
planning schedule had committed them. Operators generally wasted time clearing sys-
tems when the maintenance group did I101 have personnel ready. He had done the oper~
ations group a favor. however. when he was able to immediately put two persons on a
fan problem at their request. .

The maintenance supervisor did not think that the new scheduling system was any
improvement over the past. In the past. the maintenance supervisor had assigned each
technician one job at a time after he had checked with the operations group regarding
Clearances. The operations group L‘OUld lllt‘n mum on maintenance personnel being
ready to work on the cleared equipment-

This Way. The tnaintenance planning scheduler sat down to make the weekly allocation
of Work. This was done by developing it lib“ Ol '“Wli Orders for a week. After the alloca—
tion was complete. the scheduler sent the operations grottp the list showing which systems
and equipment the maintenance group planned to work on sometime during the week.

As the crew supervisor visited the various job sites during the day. he had a good idea
of which jobs would finish early or late. The Crew supervisor knew that in order to com-
plete the weekly allocation of work. he would have to assign each crew member a full [0
hours of planned work for the nest day. After making a preliminary daily schedule. he
attended the daily scheduling meeting. The operations group said it could clear up all the
requested work for the next day. TllL‘)’ “150 said they had earlier written a work order for
a fan problem that probably could not Will! until "C?“ week. The crew supervisor said that
he would check with planning to see it' they had started planning it. Depending on the
Craft skills needed. he would probably be able to start it the first thing in the morning. He
had several persons who were ready to start new jobs. After the meeting. he called plan—
ning. They had just planned the job for two mechanics. The crew supervisor called the
operators group, who said they would have the fan cleared for work. He made the neces-
sary changes on his schedule and went to the crew meeting area to post the assignments
f0r the next day.

The supervisor is in the best position to make the daily RChedule. This person has the
latest information on field progress and can judge when operations should clear equip-
ment. This person has the responsibility of working toward the weekly allocation of
work. However. the crew supervisor is still responsible for breaking the weekly sched-
ule when necessary to take care of urgent problems.

PRINCIPLE 6: MEASURE PERFORMANCE WITH
SCHEDULE COMPLIANCE

Scheduling Principle 6 (Fig. 3_l0) states

Wrench .“lm‘, i". ”'9 Primary "ma-WW "f‘mrkfi’rt‘l’ t’fiit'iencv and ofplrmnirtg and sched-
uling C’fj"£‘“"£’”£’-\‘.\'. Work rim! is planned (“if-(”'1’ Ussignmenr Art‘dllfé’i‘ mutet'es’san' delavs
dun-"XJOb-V “”d ‘l'm'k that is scheduled rt'dtli‘é'fi‘ dt’lm'a‘ betwr’cnjobt' ”S‘Chl'dfljt; C(iiiiplimtt‘t'
is the measure nfgdhcrenw m the one-it't’ek schedule and m Efikc'f‘il’;nggg
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3.22 CIlAl’l‘l-LR 'l‘llRl-Lli

Work sampling or wrench time is considered the best measure of t

mance. However. maintenance management also tracks schedule comp”
The bottom line is whether or not planning and schedulint1 hiWL‘ imp;

force’s efficiency. Planning and scheduling aim to do this by rcducjn
erwise keep technicians from completing work orders. Planning in

reduce delays such as wailing to obtain certain parts. tools. or lcchnicim in” jobs can
However, other than setting an individual job time standard. planning ‘1‘: Ilisirumions.
reduce delays between jobs. These delays include such circumstanecx us Us nothing to
receiving an assignment after completing their current work. In ildtllllonLLlh‘llcizllls110‘
sufficient amount of work assigned may encourage technicians to [like U tin“ having a
or have lengthy mobilization and shut down periods at the heginnjng 1inhlkfisive breaks
day. Scheduling aims at reducing these type delays. Work sampling 0: end of each
studies quantify both of these type delays. They give the primary ”Wham-L. _“ “flich time
and scheduling effectiveness. 5' ”1 planning

Schedule compliance is also an important indicator. John Cross-
weekly schedule compliance is the ultimate measure of proactivity.

nance force has control over the equipment. the maintenance t'oreu dck‘ldcg \ Ilc mainte-
certain actions to preserve equipment. When the equipment has comm] ml‘iien to take
force, the equipment drives the efforts of maintenance. A more reactive Dl'Lr the work
ment has more circumstances of the equipment experiencing problems Illntl‘uit cnwron-
maintenance force to break the weekly schedule. The proactive ItiziinlclnlLausing the
control ofits equipment experiences few circumstances of a sudden C‘lUlPIii 1"” “WC ”1
that interrupts scheduled work. Schedule compliance is merely a me- Lm problem‘1'“er t) ‘ r 1
the crew kept to the scheduled allocation ofwork for the week. Super ' ho“ Wk”ViSOI‘fi. . _ . - \V ; ‘ ‘

to the schedule as much as possible ensure accomplishing as much prL-chivhu Klimt“C main 6‘
nance and other timely corrective work as possible.

Schedule compliance provides a measure of accountability. It guards
working on pet prejects or other jobs that are not more important lh

Chg) .
I'll}; perfor-

hVL- . .
g Lle Ll the work. :l r .

d'Viu 3" Ilia: oth-

) .‘a - iat
When 11 \ lyh H

ugainst crews

an lllc allocated

+Scheduling Principle 6

Measure Performance by

Analysis of Schedule Compliance

QM msmrt Finish Compliance

6) 10 10 9 100%not90%

® 1 1 0 100% not0%

@ 1000 900 850 90% not 85%

FIGURE 3.10 Making schedule compliance acceptable to supervisors and practical tocalculate.
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SCHEDULING PRINCIPLES 323

werk. Yet if ”mu more urgent 0T NCFiUU-N‘ Work arises. crew supervisors must redirect
their crews to handle them. The schedule compliance provides a standard against which
to discuss those actions. A supervisor may explain a low schedule compliance by telling
what other work had to interrurtl the SCI‘CdL][°-_ A supervisor may have a low schedule

' ten-opting work. '1 his might indicate there may be a problem

such as storeroont performance that needs to'be identified and resolved. The schedule
compliance Hum-ct rite-Hittite discussant and Identification of plant problems between
maintenance managers and suPCf"‘5(‘r5-

Sinfihlrlv. a technicianspertormancc measured against the planned estimate of a
single job helps l'acilitatc discussion between the supervisor‘and the‘technician. The
technician must ignore the planned estimate when the actual dictates oi the job demand
otherwise. The technician and supervisor may need to sendjob feedback to the planning
department to prevent certain problem areas lrotn hindering future work.

Schedule compliance is not a weapon 10 Mid against Supervisors. Maintenance man—
agement and supervisors want to use schedule compliance as a diagnostic tool.
Therefore. it is expedient to measure schedule compliance in a way to give the crew the
benefit of any doubt. Figure 3.10 illustrates this approach. Consider if a crew is given
10 jobs and the crew starts all it) but only completes 9. The crew receives a score of
100% schedule compliance rather than 90%. The second case explains this reasoning
Where a crew receives only one job. works it all week without interruption. but does not
finish. It is not fair to grade the crew as having 0‘} schedule compliance. Again. the
Crew rccciVes a score of [00% schedule compliance. ln actual practice. case 3 shows
how maintenance measures schedule compliance. Schedule compliance actually tracks
”19 Manned ii'urk hours delivered to the crew for the following Week‘s work ([000 work
hours). At the end of the next week. the crew returns all work they did not even start
(100 Work hours). Maintenance calculates the schedule compliance as 90%. which is
(IUOU — Him/mill) times 100%. Giving the CTC\’ credit forjobs only started in the cal-
culation accomplishes two results. First. the measure gives the crew the benefit of any
doubt. This avoids supervisors feeling the calculation gives an unfair poorer-than-actual
view of their performance. Second it makes the score very easy to calculate. Otherwise
consideration would have to be made for the estimated remaining planned hours ofjobs-
in-progress. That adjustment would be very subjective and again possibly not seen to the
Supervisors‘ advantage. Third. one should remember that the objective is to encourage
supervisors to work on scheduledjobs. the objective is not to have a scientifically accu-
rate correlation between an indicator and field performance. The preferred method of
calculating schedule compliance is expedient in all of these three regards. Instead of the
term “schedule compliance.“ some companies prefer to call this measure “schedule suc-
cess" to indicate the plants' attempt to gain control over the equipment rather than over
the supervisors.

That the crew in case 3 may have only actually completed 850 work hours is not
a problem as long as carryover hours the next week are monitored. For example. there
would be a problem if the crew consistently claimed that it had about 200 hours of
Carryover work each week when the crew only had 200 available labor hours. Carryover
hours are part of the crew forecast the supervisor makes each week to determine avail—
able labor hours.

Earlier. Scheduling Principle 3 stated that a l-week period is short enough normally
hm to need significant alteration due to new work identification_ This may be less true
In a plant with more than a moderate amount of reactive work. These plants may nor-
mally experience a significant deviation from the set schedule. These plants especially
Should continue to schedule and track schedule compliance. This indicator would deter-
mine what improvement maintenance has been able to make in overcoming the reactive
Situation.
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3.24 CHAPTER 'l‘llRlili

Illustrations

The following illustrations demonstrate this principle of scheduling. The fir“ .
. problems occurring as a result of not following the principle. TllL‘ second he ', .XCL‘tion Shows

' cess through application of the principle. Chapter It). Control. shows Km ””11 “hours suC‘
actual calculation of schedule compliance fora crew. Mmp]c or the

Not This Way. Three plants considered schedule compliance. It mat] ‘
Plant Shelton to track schedule compliance. The plant simply had toh I:“ho sensc 1“
work orders. However. the chWs had become very efficient “1 lilking Car Tiny reactivt2
It was never a problem for maintenance expeditiously 10 TCSUlVC hum :“f lhe plant-
encountered. lchllmtunCCfi

Plant Bains had made a commitment to track schedule compliance. 1
assigned an analyst almost full time to the task. Rather than only give the l.” Plant had
for completed jobs. each week the analyst would also giVc L‘rcilll f0!” HontchiwS credtl
hours for jobs-in-progress. The analyst carefully recorded the actual Wor f” ”“3 work
technicians had already spent on jobs not completed and added them to m hours lhal
planned hours for completed jobs. There was some concern that the ea c [Sn-n 0‘ the
mixing actual work hours for uncompletcdjobs with planned Wth hours 'oi] lulu“ was
jobs. One alternative was having the planners give an estimate of the plannL-(lLluml'JlC‘c;i
on each partially completed job. Another alternative was having the super\’iso-1i)u'rs 1i: 1
estimate of the percentage of each job remaining and propnflioning the “right-l1“ 3W6 '3
hours. The analyst doubted there was adequate time to fine tune the caleu]. il— plant“:
week using either alternative. (mom each

Plant Calvin used the schedule compliance indicator as a hammer. The 1110- '
tant task for any supervisor was to finish allocated work. Management used h-l~lnipulr:
compliance scores as the major part of each supervisor's periodic evaIu-tt'thdE-L.
ensured that crews accomplished all the scheduled preventive Inaintermncé "on" T If
work t0 keep the plant reactive work to a minimum. Supervisors nevt; and 0th“

- r failed , 'ke
charge 0f emergencies, but they were understandably reluctant to re u I"

solve all ' " ‘‘ _ _ ieiwist.

urgent Situations before they became emergenctes. Manugcll‘mfiL knew lhztt thin w-ts the
price to pay for concentrating on proactive work In the long run. they felt tl '. , - n: .- i a 1
would provade the plant wrth superior reliability. 8 so" may

This Way. Three plants considered schedule compliance. It made sense at Pl'tnt
Shelton to track schedule compliance. Plant Sheldon Called it “schedule sttcceifi " The
plant had many reactive work orders. The crews had become very efficient H -
of the plant. It was never a problem for maintenance to resolve most Circunygtqnccs
encountered expeditiously. On the other hand. the maintenance crews scored fairly low
on schedule success each week. The schedule success indicator gave maintenance man-
agement one of its few tools to assess the plant’s situation. Management knew [hut
somehow they needed to reduce the amount of reactive work at the plant. As manage-
ment implemented various solutions, they examined the schedule success scores to see
if there was any improvement.

Plant Bains had made a commitment to track schedule success. At the end of each
week, the planning supervisor gathered back all the work orders that the crews had not
been able to start. Then the planning supervisor would sum the planned hours on the
work orders separately for each crew. Subtracting these sums from the amount of
planned hours the crews had originally been allocated allowed a simple measure
of schedule success. This procedure consumed about 2 hours of the stipervisor‘s time
near the end of each week, primarily for gathering back the work orders that the super—
visors knew that they would not be able to begin. The supervisor rel‘lCCU-‘Cl that the work

at taking can: 
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tvc to he gathered each week in any case because the sched-

uler needed them to add back t0 ”W PW" backlog. The scheduler WOUld then begin the
process of allocating Work for the coming week.

Plant Calvin used the schedule success measure as an important indicator. It was
y supervisor to concentrate on allocated \vork. Management used sched-

ot‘ eacli .N‘urN-‘TV'WT'S PUFiOdiC evaluation. This ensured that
ance of accomplishing scheduled preventive maintenance
ant reactive work to a minimum. Supervisors never failed
and were also quick to resolve otherwise urgent situations

cs. Management ensured that supervisors understood
t' trouble. in the long run. management felt this strategy

crim’ reliability. ‘

orders not started \vould hi

important for an
Ule success scores as one part
crews understood the import
and other work to keep the pi
to take charge ot'cniergciicics
before they became einergetici
their role to keep the plant out o

would provide the plant with sup
As one can see. the plant's t‘JhJL‘L‘ilVC is not to have a high schedule compliance. The

plant‘s objective is to have a reliable plant. A low schedule compliance indicates oppor—
lunities for management to address othL‘r problems in the plant to increase the plant reli-
ability. The schedule compliance score facilitates discussion and investigation of
problems. When supervisors are appropriately fOHOWing the advance schedule and
reacting to urgent plant devclulNllL‘m-‘i— the SCthUIe compliance score indicates the
degree to which the plant is in a reactive or proactive mode. A plant cannot bring itself
out of a reactive mode by insistence on blind Obedience to the advance schedule. If it
did, the consistent neglect of urgent development-5‘ might PU! lhe company out of busi-
ness. Once it occurs. reactive maintenance needs cannot be ignored.

WEJ_________—__*__.____.———

Maintenance planning will not increase labor productivity if it only concentrates on
planning indiVidual work orders. Making it Cflfiicr to accomplish individual work orders
does not necessarily mean that SUPCI'V'Hfors \thlttSStgn more work. A number Of system
problems discourage crew supervisors trom assigning more work orders for completion
M' ' - ‘ I i. - \ j. . . .' - ‘ u ' ' . . .aintcnancc in inagcmcnt must LOHMLICI‘ scheduling in the maintenance planning Strat—
egy to avoid these problems.

. Six bZISiC Principles form the foundation of successful schedulino These are usinnr10b plans providing time estimates, making schedules and priority systems importani:
having a scheduler develop a l-week advance schedule. assigning work for all available
labor hours. allowing crew supervisors to make daily schedules and tracking schedule
compliance. When setting craft and time requirements, job plans must plan for the low-
est required skill level. This increases later flexibility in Choosing 'obs Adhering toSCthUICS ‘5 'mPnI'lunt because interrupting jobs leads to overall inei‘ficiencY- The Pfi'
01‘in system must properly identify the Tlgl‘UObS I0 Start. A separate scheduler from the0211
Crew provides :1 Check and balance. A l—week period strikes a balance between a set g

find changing plant needs. In addition. a l-week period is long enough to smooth out dif—
[Brcnces PCIWEen‘planned estimates and actual times on single jobs. Knowng of the0W6“ 5141”" reClUlred for jobs and the highest skills available in the labor pool allows
developing a schedule with the proper work for the week. The uncertainty of actual job

or in the
Progress and the IHCidence of unexpected reactive work place the crew supervis
best positiOn to create the daily crew work schedule. Finally, SChedule compliance joins
Wrench time as an important indicator of maintenance performance

th PTiIlCiP]?S 1 and 2 are prerequisites for scheduling. Principles 3 through 5 BStabliShe basis of the scheduling process. Principle 6 sets the overall indicators for schedul-
ing control.

 

 

1‘41!
.“"’ ‘.tv.4\.

I‘d“91‘?"‘5

 

l

CiM Ex. 1059 Page 10 i‘



Attachment 1a

CiM Ex. 1059 Page 11

rAttachment 1a

i 3.26 CHAPTER 'l‘llRl-Lli

 

So utilizing planned and scheduled work packagesittcrcases the m
ment's ability to complete work orders effectively. etitciently. and s.

illnlc —
are] . n‘"‘L‘c depart'

ning effort work with maintenance planning based on the six planning prism III the plilfl‘
six scheduling principles? . Plus and the

Here is what the utility discussed at the end of Chap. 2 discovered, 'I‘ u _ .
lished a weekly allocation of work based on all six scheduling Print-i lutltltty estab-
management and crew supervisors quickly became extremely lrustrmuL Th “ The plant
was not due to supervisors having a set goal of work. Management and Rope: lTUstraEIOE
accepted the responsibility of the crew to Work toward the alloemcd uu.\|l30fs bot'D
respond quickly to urgent plant problems, Management and supervm radar and a]: ‘balance of both responsibilities. The frustration was caused by the LMood ttbinahilil ‘. - . . )’ o 1 :fl'ning department to adapt the role 01 the planners for urgent plant 11¢“le l the pl l

The planners had recognized the supervisors had to deal differemly \vi h , t
reactive work. The problem was that the planners did not recognize [hill lhi ”BELT;
themselves had to deal differently with urgent. reactive work. ‘ L planner»

The planners insisted on developing significant jut) plan-H mt reactivc w k This
delay kept supervisors in a state of frustration having either to wait on pl‘mninni . n):
eeed without any planning. The former case frustrated the planners; Who had i: “If PrThe latter case frustrated the planners whose eventual JUl’) p] 0 mr Y-

I ' ' ' ‘d‘ )I' [h - 1. (ms Were lettered-Supervrsors realized the need of meeting the urgent TILL s t c p ant. httt the plannersdid not. t

Obviously. management needed to consider urgent. reactive Work in the planning
and scheduling picture. Planning needed to make some adaptation of m Work {0r rem;
tive jobs. This leads to the next chapter on what makes the difference and make-,- it all
come successfully together. The next chapter presents the final conside '

_ . ‘ . ‘ ration necessary
for the planning and scheduling strategy to succeed. Planning must lint plan reactch
jobs in the same manner as proactive Work.

”‘5
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AT MAKES THEWH "i:

DIFFERENCE

AND PU LLS IT ALL TOGETHER ll
__—/____—_._/_——*'———

 

This chapter explains the final concCP15 "“35“"? I” make planning work. These con-
cepts make planners do different things for different types ofjobs and greatly influence
the overall application of the principles. Lack ol appreciating these factors frequently (3
makes planning programs tail. The programs {all bCCflUSL‘ they try a one-size-fits-all fl .53
approach to different types of jobs. Primarily. the programs are not sensitive to the I; ‘ 52
immediate needs of reactive jobs. This chapter dlfillnguishes between proactive and f: #1

 
 

reactive maintenance. Likewise. it distinguishes between extensive and minimum main-
tenance. Most importantly. this chapter describes the resulting planning adjustments.
This chapter also discusses cotnmttnicatlon and Ittilttagement support regarding these @313“
adjustments. .

T110 preceding Cllttpter's second illustration ol Plant Calvin depicted a fundamental
maintenance concept. While the plant should actively engage in activities to prevent prob-
lems, they must be dealt with quickly once they arise.

At Plant Calvin. maintenance crews understood the importance of accomplishing .
scheduled preventive maintenance and nlhcl' work 10 keep the plant reactive work to a min- 1.
imum. Furthermore. crews also never failed to take charge of emergencies and were quick . «1
to resolve othCFWise urgent situations before they became emergencies. Management 7
ensured that supervisors understood their role to keep the plant out of trouble.

On one hand, maintenance supervisors must change their past philosophy of executing I ,_
mostly reactiVC Work. Supervisors must assign more proactive Work to head off reactive .. a
Work. Advance SCthuling helps facilitate this change. On the other hand. planners must :-
change their past philosophy of planning all jobs as proactive work. Planning must adapt to
an alternative method of planning reactive work. Making several adjustments to the planning
d6partment‘s process removes the last barrier to having an effective system.

l’~‘\“tit-“F‘s“

W

The recognition‘of the existing maintenance culture helps management change mainte-
nance crews to locus on proactive work. ProaCEiVC WOI‘k heads Off problems before they
occur. John E. Day. Jr. (1993) has done excellent work develOPing the concept OfProaCtive
maintenance- He points out the standard definitions of maintenance:

4.1

CiM Ex. 1059 Page 12 ‘1 
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4.2 Cl-IAi’l‘lER FOUR

. _ . . , - -, rc'ifl'
Repair: To restore by replacmg a part or putting together what is torn or brokenfll J
vertate, etc.

. . .. . .. _. .,..---'(iitifaii‘
Maintenance: The act of maintaining. To keep in an existing state. [m a: lit tr
are or decline, protect, etc.

He explains that “The key paradigm is that the maintenance product is Cllp‘miy'

Maintenance does not produce a service." is pfi‘
Day points out that initial disenchantment in implementing the pianniiLfl sy'hlL‘"_‘r;,0hs

marily due to an attempt to provide detailed work plans on reactchjUh-‘i- Since ”Mu“ Jmm
by their nature are urgent, it is frustrating to everyone to wait on a planning' grout? to
over the work. .

Figure 4.] shows that when something has already broken, the _i”h ”I mumf hellCr-
becomes fixing it as soon as possible. “As soon as possible" means the sooner 'i“ , mac
Theoretically. reducing the time to fix it approaches zero (instantaneous list lifnlz'lnu-Jais of
achieves perfection. When something breaks. to suggest interrupting the crew with non; iadcr
waiting to plan the job would not be appreciated. Waiting Would only add time and it uiP‘
maintenance’s quest for perfection on that individual job. The cniiCUPI 0i. kecplfltl mL Elmsc
merit from breaking in the first place actually achieves the zero repair “m6 bu‘

- . - e o ' ' )RCIII
the reactive event never occurs. '1 his is not possible once something has already hft gliouThere are three different school i
h . . s of thought on how maintenancc Pli'nmilgncmingandle Planning and scheduling for reactive Work. One school holds that oiiCL‘ “”1 erli‘
breaks, planning does not become 1 nvolvcd and leaves the resolution entirely ‘0 E|.U,:.p'l'h‘3
neat crew supervisor. The second school holds that planning treats all job-‘4 i1Ill-‘Lri-‘d in
third school of thought espoused by this book requires lanning to become involiL 015‘
all the JObS, but treat reactive jobs differently from proapciive ones. None Of the who
recommends planning involvement in true plant emergencies ’ for a

The firstschool to concentrate only on proactive work m'il-tes considerable sense but?"
plant that IS in specification condition. That is. all ot'thc equipment is either new ”I huh

Reactive Work

Event End

(Break) (Fixed)

cnlll'lcc

»
Repair Goal Time = 0

John E. Day, Jr-
maintenance.FIGURE 4'1 The goal for executing reactive l

CiM Ex. 1059 Page 1“
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WHAT .\l.i\K1-‘,S'l'llli l)llil-'l€RliN(‘l-Z AND PULLS ['1‘ ALL TOGETHER 4.3

maimmmc‘l DWI-CC”? so there are not many reactive situations. Adopting this planning
$322333: tor an existing plant that has a considerable aniouut ot retiti'tive3 rm:rtiktpnalncei
into a q I: ‘lec‘ntLut to consider two options. Option one ts to intest tap‘tttt;1 to tans- ep a:
The adptu‘ nation condition. Option two is to only plan and schedule , e prPJC[lVF.“O: ,
Planned ‘12:: seliedule would not include reactive. work since there are Foliimeue::£:b{i:
amount 9:“ l 1Eliclllnhsa Instead. the ads'anee allocation would eonsplst oha so: c;:30“ Shrew
TCaet' ,_ :Dfoattnc Work to head oil tuture reactive work. (-"Jradtia 3-H 6 pr p _THL “ark Should Stlhsule relative to a growing proportion oi planned, allocated worh.
delay?li-cfltndfuh‘ml insists on always planning information to. hand oil gaggballialggni:
mama“ [litre is not tile inlormation available. planners must ill-It‘l'tlll'lbl’eherslgn dingoped
and the}. u Lll {or reactive work. This school counts on files punk 3 (:00 “1ng hilogophy
a so "1':ka tdenees‘oi having to plan jobs from scratch diminishing. Arop. pfwmkp 1“ a plum
With C;n%.:lsetise lor a specification plant where there is not much rL:mln'erinO-quickly to
S”(31'le in?l Nubia rc‘WliVC work. this philosophy nught have planntrs no D

There Eli‘hinnn to Jobs about to start.
mLlch reactitv . [I'llCUlties seen With the above up
planning mini “ork Would not begin doing much pl.
files. 131. :7‘“ dF'VL‘lup a had reputation early on item ' ‘
IticjElm mm“ might he trying to slow the start oi Jobs they ha

illii‘ldgsiri he expecting too much from the job Fiona-“ledges, Management begins the
PlanninLY cf}- tool-oi thought attempts to resolve these‘ t_ m and the nuiaintenance group
understandsfln‘hrtmanly as a filing sen'iee tor the teellputtfiflh; law be helpful. Therefore,
when macliv 1“? technician s role to gather intonitation t. aft Smittion expected from planning.

“fining-q - (8.1.0135 “f“ “N Worked. there simply is no "‘1 ('11 r’ "oh ”the scheduling effort is
begUn [0 i _](|) is to [tie the reactive job feedback to help a iu u ”Ci-11.1 more proactive work.
This bool-gi-L p cmm‘mgt‘ supervisors to assign more worls. che' ‘ )inberofplilms that have“Wits this approach for several reasons. There are a great “UCons' - - ' . ' ' me-‘ ‘dCTabl [line to invest in nu'- CI - .- . . . - . nbleorut‘th a _d‘dtc] Iniounts oi lLtlLllvc norlt. TlthL plants are [$198.6 plants could Still benefit fromI" U r - ' . . _ . _
ill' Uni Phrttdmg the plant to speeifieanon conditions. has shown that planning usu-] . | “

- z:Esaniost oi. their work, Another reason is that expertsmbfl due to early false expecta-
lionSfro Very dlmmm time becoming “tablismd'Th‘s mum y b inns instead of simply
helpri ,m_3llpewistirs and technicians expecting perl'ect.eoniplt3:\10'1P makes for improving
litaimenl,niormfllinn. Finally. one of the greatest contributions plannti Emch llows planning

gh dime. pmdl‘CliVity is through advance schedullng- This appl 'ie files are becomingdetail on job hluns to accomplish adsr I en wnEve“)
DEd ne-u. 1h - .

. S . f e mluncy of the program.
differ plann‘ D. . . - .ture and plan e thin“ the plants

proaehes. 1n the first school. a plant wuh
anned work. In the second school.
use of the initially underdeveloped

ve to research and the tech—

.-.“:‘

plannig‘gual Practice planning becomes succe
planning Emmi-We Work. By concentrating on work I

eatitive wrgflmz'dtion is able to produce 200d .
if“ the teCh 0”? Still receives planningr before crew flSS . anon ift11“” infer anlang in the field researching ajob for parts melTiL scoPB
and timemat‘Fm For every job the planner still pro - aJ'o non
reactive eStlmateg' However, the planner treat 'le infoima _
matiOnl .IIObs than for prOttctive‘jobs. The planner will alwa - plannfir will invesn-
gate 0‘ e [here is “0 helpful file information on a P

1‘ sources. These sources may include vendor or
need PEFSDnne], or any other avenue thoughtl

6 lot), however. the planner will no
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is no file or no helpful information in a file. the technicians are on their my:
job. Not only does this methodology allow all the Wnrk to be planned to

but it reinforces Planning Principle 2 for feedback. _ » .. , _ p
The challenge is to keep planning and scheduling proactixo work wlmc u xi “v

amount of reactive work orders are still being written and planned. iznoiigh Purso _ rillficant,
exist to perform all the reactive and proactive work. but only ital] the work is Plimned' ‘itirtcs
schedules can be created to set goals for getting it all done. I lanners niusi dm'elop 1h so that
plans for all the reactivejobs to show the craft skills and estimated times FCtlUIreu, L work

The objective ofproactive maintenance is to stay involved \8 Hit ”it eqUIpin m Prev-mt
decline or loss of capacity. Planning and scheduling a sulltc1cntaiiiount or pr‘lilL‘tivc w:rk
reduces the number of urgent problems and breakdouuis. Reactive-\mrk receives minimal
planning attention beyond a field inspection and miniiilc check before it remade “\‘uil-ible
to be worked into crew schedules. Crews may have to look up Nth“'Fitlfnmmlaumn [hi ‘-
selves on reactive jobs if the information is not available in the llllllllllog: N“"L'Fthe|:1[:t;
because the repetitive nature of maintenance work continually enhances llllfil'lilc
feedback. planners are soon able to give complete information even on react“,

Deciding to plan differently for proactive and reactiveJobs requires tletinitm
”5 ‘or m . ., ‘ , - - - . ~ L two

types ofwork when first received by planning. Recommended dellmtmns lollow hCl()\.y_

l {Ur . _
allow d reactive

‘Clk‘duling.

eni

‘f With crew
L‘Jnhg‘

Reactive maintenance is:

1. Where equipment is actually broken down or fails to operate properly.

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

Proactive maintenance is:

1. Work done to prevent equipment from failing.
Any PM job.

Work orders initiated by the
wise readily apparent.

S”

predictive maintenance group when the need is not other-
:5

Project work to upgrade equipment.

The essential determination
is that work that is done now saves additional work later.

Proactive work heads off troubl
e. Once reactive situations develop. the Optir'dtitms group is

already suffering. Reactive work is where equipment has failed and till”: plant is reacting to
the equipment situation. Reactive work does not include where a specific device or
component on a piece of equipment has failed. but the equipment is delivering its intended
service satisfactorily to the operations group. For example. a slightly leaking flange on a
pipeline might not be considered reactive if the drip is not causing, a problem even though
the flange itself has failed. (Alternative definitions for reactive versus proactive might be
made on the basis of the customer, the operations group. Any job requested by the opera-
tions group is reactive because maintenance wants to produce plant capacity for operations.
not react to operations problems. Operators should not have problems that they notice. Any
Jjob written up by maintenance would therefore be proactive. Maintenance wants to find all
the plant deficiencies and correct them before they are noticed by the operations group.)

The practical result of implementation of these definitions should be thecompletion of
all reactive work plans before lunch time for new jobs received that morning. Chapter 5
illustrates the step-by-step methodology planners follow for different types of JObS. Suffice
it to say for now that on reactive jobs the planner scopes thejob in the field (maybchchecks
the tile, estimates craft and hours, and puts thejob into the waiting to be scheduled tile. The
crew supervisor then has the option of assigning the job if desired or waiting 10? the “3X1
week’s schedule to include it if appropriate in the overall priority of plant needs.

CiM Ex. 1059 Page 15_____________—_fl
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de njnb I" replace “)9 coating on a condenser tube sheet

because maintenance has noticed some pct-‘liu‘él it PWEI‘L'UVQillmnlettance request to overhaul
iging a filter at a set routine time: chattglm‘;Y 11 filter that has a moderate pressure

drop but is not bothering operations; noticing a small 110150 lmm a pump. moderate corrosion.
painting. a dripping flange. or a sump pump t'ttnntttg .Riligh that would not cause an immediate
plant problem if it failed: noticing a Pnlcllllilll)‘ "h‘LU'mlC Pressure gauge; or a project to
replace a troublesome pump.

Examples of reactive work inclu
lions‘ request. a loud noise from a p
overhaul a pump. a clogged tiltcr cat!

ifnot reported. a dead or olwionsl)’ “'I‘

Examples of proactive \t'ork inclu

a pump: chi“

de a condenser tube leak. changing a filter at opera—

ump. a dripping acid flange. an operations request to
sing an operations problem. a failed sump pump even
one prcfifilll’t‘ SMISC- 01' it Work order to restore a pump

to service.

EXTENSIVE VERSUS MINIMUM MAINTENANCE

tat not all jobs should be planned the same way. it is alsoFollowing the line of reasoning tl _ .
atoning. certain 51111111 jobs. This work is considerednot cost effective to spend much time pl

minimum maintenance. _ _
This is a different consideration than that ol reactive versus proactive. A proactive job

may be minimum maintenance or extensive maintenance. A reactive job might also be
minimum nmintcnancc or extensive ntainICnflm‘C-

The following definitions are recommended tor deltntug the complexity of maintenance.
Minimum maintenance work must meet all of the following L‘Unditions:

1_ Work has no historical value.

2. Work estimate is not more than 4 total work hours “3-21-- lWU persons for 2 hours each or
one person for 4 hours).

3. While pttt'L‘i may be required, no ordering or reserving is necessary.

Extensive maintenance is defined as all other work,
Figure 4.2 indicates the different classilicattons of work that require different planner

ll‘Catment. The practical result of implementation of these definitions should he the reduction
of maintenance planner time spent on cenain jobs. Appendix E illustrates the stop-by-SECP
methodology planners follow for different types of jobs. Suffice it to say for now that on

Classification of Work Orders

+Reactive versus

Proactive Maintenance

+Minimum versus

Extensive Maintenance
FIGURE 4-2 Classification allows different planning treatment.
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4.6 CliAP‘l'iiR l-‘(JUR

minimum maintenance jobs, the planners may put less effort into duo-velopin 1
they would if the work were extensive. ‘ 5‘ [11“ job plan than

Examples of minimum maintenance work include hunglng a hu'lt‘ti;
barrels, cleaning the shop. tightening valve packing. replilmng {luck 1 hoard_ moving
replacing a 1-inch drain valve (maybe). replacing a frayed Clccll‘lcul L‘nr Iraung (maybe)-
(maybe), painting (maybe). posting a sign. adjusting dampers. Riplacinp a fill _‘ “"EIShinn a fan

Examples of extensive maintenance work include overhauling a Pump C” on 2: Phil basis-
a pump, changing bearings on a pump. troubleshooting or inspecting a mm“) lumping seals on
over 2 inches in size. replacing a valve critical to a process. replacing Volt-CV richlaeing a mi“:
repairing structural steel. welding boiler tubes. or replacing a filter on “Pt-Till] :‘iking (maybe)-

L“Nest,

COMMUNICATION AND MANAGEMENT
SUPPORT

_.—\’_\/
Communication among the maintenance groups is especially importam r-
issues. Management support is necessary to keep planning involved and cl't-L_g_a.rdi“¥ ““336

With an exrsting planning organization. trying to have a planner rcducculwc'
planning that goes into an individual work order is difficult for two rmlhc amount 0f
planner may have a hard time accepting Planning Principle 5. [0 rectiglliy‘cminx' Iiim‘ the
crafts. Second, the planner must understand that even with nothing more 1 1c 31““ or the
field scope and file check. thejob is still adequately planned. A field [CL-h than a limited
point on the latter case is similar. When a planned job was received mei Ian‘s view-. . . n . , .
quite a bit of detail. ”k W“ 'I had

However. in the past, the crew did not receive all its work as planned. Now '
past, the crew did not want to wait on any planning for an urgentjoh. Now th . u (106811“ the
least start off with the benefit of the crew supervisor knowing which skill in :gtlrgcnt-Jobs at
long. for exactly what scope. and with readily available file information. all whim!" tor. how
Crews and planners take these things for granted and insist that a job pl mm waiting.

ans list and set f‘ . - .- _ . a” Without an extensive
p . o instructions is not really a plan. Nothing could he to rther l‘I'On]. . . . _ thL‘ [rut The
problem stems from a lack of recognition of the value of what technicians and “1ch 1'1. do‘ ISOI'S

receive. Technicians receive all the work as planned taking advantage of previouq d 'l- . _
matton. A SUPEWiSOr receiving a week's worth of jobs even with only correct Sui. ,L. tlycllniE-E
aSSIgnments is a tremendous boost toward superior wrench lime. Remember thatpith-den h l
of planning is to leverage productivity. not necessarily to provide “A. B and CL“
particularjob plan. i

This is a sensitive area forth '_ ‘ . ' i , l I tha ' . . .

doing it this way. The techniciani'ceiltlt‘itriinighii):[iinlgiiiitiniIr tJthEd ttitpLiiiiv?d: 5:335:51“) ethtence_ ' n plans on all
the Jobs and now. for the majority of the work (reactive). it does nothing. So communiCa_
non to the workforce with management commitment to understand and explain what is
going on 15 certalnly required to avoid derailing planning at this point.

AHOIhCT PIOIHI requiring communication and management support. of course. is help-
ing the technicians understand their role to gather information and send feedback to the
planners. This support allows the few planners to plan 100% of the work and the many
technlClanS (30ng a lot ot‘job research in the early days of planning. This is a serious
controversy regarding who should do the initial research that management must not take
lightly. For every one planner there are 20 to 30 technicians. The planners simply cannot
research jobs from Scratch and keep up with the workload. One should remember that
before planning, the technicians did this anyway. Management does not want to transfer
their duties to a specialist group. Management wants to create a value added group.
namely planning for filing information to use on future jobs.

mission

on any
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ONE PLANT’S PERFORMANCE {EXAMPLE OF
ACTUAL SUCCESS)

When the recognition of reactive VCrSUS PFI‘ZICIIVC and minimum versus extensive work
planning addresses the maintenance culture. 11"? planning and scheduling principles can
deliver ihe planning mission as shown "117135-43 and 4-4- _

The utility discussed in Chaps. 2 and 3 rex‘ilmik‘d 11$ planning process to accommodate
the abbreviated planning required by reactive and mmlmum maintenance work orders.
These changes allowed planners to [1111" it“ 11“: work and also accommodate crew supervisors
Who wanted to work on urecnt. reactive WOTK 41111105! Immediately.

Closed Work Orders per Month

250 _

Changed Planning

Approach\  

  
  
 

 

 
  

200
Ran Out of

/ Backlog
Started Weekly Scheduling

150

100

50
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FIGURE 4.3 Productivity accelerates.
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FIGURE 4.4 Getting more work done decreases the concentration solely on reactive work.
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Figure 4.3 shows that when the planners were able to schedule all the work. an effec-
tive weekly scheduling program helped improve maintenance productivity. Prior to

February the maintenance crews were completing less than 150 work orders each
month. In February the planners had changed the approach to begin putting less detail

in job plans. This enabled planning more work, and the crew completion of worked
climbed consistently over 150 work orders each month. After a few litt’ul starts at sched-

uling, the planners began planning reactive and minimum maintenance work in an
abbreviated fashion. This enabled them to plan all the maintenance work in the plant

backlog and create a meaningful advance schedule. Crew supervisors still broke the
weekly schedule to resolve some reactive work without planning. However. the crews

began completing over 250 work orders per month. After 2months of this completion
rate, the maintenance crews totally cleared the plants backlog of work. Without enough
work identified to complete, the plant was able to send a portion of its work force to a

sister plant to assist with its backlog of work. in addition. the plant backlog reduction

justified the plant beginning a major fall outage with a minimum of contract personnel.
The plant had less need for a regular maintenance staff to maintain the other steam unit
at the plant not involved in the outage.

Figure 4.4 is an excellent illustration of another effect of completing more work. With
scheduling, there is more time for proactive maintenance work. The utility's increased rate
of work order completion allowed it to complete an increased proportion of preventive

maintenance and project work to upgrade equipment. The proportion of the utility‘s reactive

work went from 95% to 65%. (The reactive work in this chart is not necessarily just equip-
ment that has actually failed, but also equipment requiring corrective maintenance or not
operating properly. This utility made no distinction for corrective maintenance. which is
realiy proactive work since it heads off later trouble.)

DESIRED LEVEL OF EFFECTIVENESS 

With this success, the utility decided to expand the planning program beyond the initial
mechanical craft at its largest station. The utility decided to add the electrical and [&C

(instrument and controls) crafts. It also included two other stations. The result of this expan—
sion woald bring 137 technicians under the influence of planning (Fig. 4.5). The resulting
productivity should yield the effect of having 78 extra technicians.

Figure 4.6 shows the value of 78 extra technicians for completing new work at this utility,
This is new work done with essentially free labor because of improved productivity [30551-
ble with planning. Insourcing is using in-house resources for providing services such as
making spare parts. The high cost of labor sometimes prohibits providing some services in—

house, but free labor may make these services worthwhile. A final note is that planning
requires a good degree of cooperation among planners, supervisors, management. and tech-

nicians. As with any new program. if management intends to lay off or dismiss persons
because of productivity improvements, the very programs designed to improve productivity
may be destined for failure.

Figure 4.7 shows the reasonable objectives of maintenance that planning may help
accomplish. Availability of 95% is not an unreasonable goal. Typical electric utility avail-

ability of steam units is in the 85% range. Wrench time above 55% is desired. This may
seem to encompass a lot of delay time, but consider that typical industry wrench time is

only around 30%. In addition, scores above 60% are rarely seen work—force-wide. Higher
numbers are obtained in specialized crafts such as machinists that have all their work

together in a shop environment. Planned coverage represents the percentage of all labor

hours spent on jobs that were on planned jobs. Some work will always be done by crews

on an unplanned basis. The 80% rule may suggest that expecting greater than 80% planned

CiM Ex. 1059 Page 19
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Add Two More Plants

Add Electrical and 1&C Crafts

137 Techs Yielding the

Effect of

215 Techs

Jr
78 Extra Techs

FIGURE 4.5 The leverage of planning on 137 technicians

78 Extra Technicians to:

+Do Outage/Projects/Contractor Work

+Add New Fuel Capability to Existing
Units

+Build & Maintain New Unit

+Insource

+Maintain New Cogeneration Facility

+Do Maintenance Services for Others

+Not Lay Off — High Morale
FIGURE 4.6 Utilization of resulting free labor.

coverage may not be worth the effort. Maintenance management also desires the continual
identification of work to prevent breakdowns. A plant should have at least a 3-week backlog
of such work. Concentration on this type work normally takes care of reactive work and
overtime needs. The maintenance group should be able to work a normal weekday ghifi at
many industrial plants without experiencing off-hour problems. Finally. an in—house main-
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" Success "

Level of Effectiveness

+>95°Ai Availability

+>55°/o Wrench Time

+>80% Planned Coverage

+>3 Week Backlog and

Equipment NOT Breaking

+Reaetive Work < 20% and OT < 3%

+Contractor Work Only on Specialty Items
FIGURE 4.7 Typical company maintenance objectives.

tenance force should prefer maintaining its own equipment for quality reasons. The .- . .
contractors is justified where there is not enough in-house work [0 jUSill‘)’ milinlainin
necessary qualifications or experience. g

SUMMARY

M

After establishing fundamental principles for planning and scheduling. a few final Ctmceptg
become apparent for making planning work. Planners must plan different types 0fjob;
differently. This is primarily due to the immediate needs of reactive jobS- Planners Put leg;
effort into planning reactive work to accommodate crews that must soon begin work_ Th};
also allows the planners time to plan all the work and concentrate more 0“ important
proactive jobs to head off failures. Planners also abbreviate their efforts on small tasks that
do "0t jUStifY much planning effort. These tasks are called minimum riminrc’nam'e join;
These planning adjustments require communication and support from management
because of their effect on the plans that crews receive. Crews that pl’fiViOU’“.V FCCeiVed
detailedjob plans may now receive less information on individual jobs without apPI‘CCiElting
its value. These concepts make the difference and pull it all together.
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ious chapters have described the principles underlying effeuive planning and
tapter describes exactly what a planner does in the context of the
The chapter follows the entire actual planning process including areas

open a job. what a planner writes on a work order form. and how

The prev .
Scheduling. This cl
Preceding chapters.
Such as how a planner so

a planner files. _ .More magazine articles have described the concepts of maintenance planning than have
described exact steps it planner might take to fulfill those eoncep[5_ This may be because
there are often many different options for exact steps. Nevertheless. many programs with
the right concepts have failed due in difficulty in determining how in execute the concepts.
Therefore, this book Ultdcrtakes the obligation to describe exact steps to clarify the role of
it planner to fulfill the concepts. The following sections describe specific planner actions.
After understanding what is necessary 1g, readers mayto execute the principles of plannit

implement alternative steps than the ones prescribed. The following sections address some
of the considerations inVolved to allow readers to tailor their own systems appropriately. In
this manner, this chapter covers the question: “Exactly what does a planner do?"

Before examining the basics of hands-on planning. observe a planner through a normal
Work day. This CUITIpztny has a correctly establiSth planning organization. Read the follow-
ing ittustration and try to recognize the principles and concepts affecting planning. The
section also repeats the illustration identifying the principles and concepts encountered.

A DAY IN THE LIFE OF A MAINTENANCE
PLANNER

ming looking for-
Maintenancc Planner Terry Smith came in to work on Wednesday mo t its effectiveness
Ward to another rDilline day of helping the maintenance dopartment boos
and efficiency.

After checking his Electronic mail for important bulletins he went to the “walling-
lobe—planned" file 10 select work orders to plan for Steam Unit 1_ There were not any
“reactive-typo" werk orders, so Terry returned to his desk to close work orders already
Completed by maintenance. Terry filed information on repairs made. delays encoun-
tCred, and parts and tools used for each job. The closing included totaling the cost for
Each work order to help guide future repair or replace decisions. On one job it was “or
clear what extra part had been used by the technicians. He made a note to ask them later
after break 50 the plans for future jobs COUld have the part number available.

Now it was about 930 AM and the new work orders had come from the sup
rimming meeting to the waiting-to-be—planned file. As usual, each work order had pertinent

ervisors’

5.1
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information recorded by the originator. Terry started with the reactive work Ol'qh‘l’s Tor ,
made a copy of each for note taking and placed the origlnals In the planner ilCIIVQ- file t?

' his desk. The first job was obviously a simple welding Job and requtrcd only mmllnu 3'
bi ' maintenance attention. The other two jobs needed extensive maintenance F”"“.d°“tliun "1

All of the equipment involved in thejobs had component tag numbers identifier] 0:1 lh ‘
work orders. Only one piece of equipment did not have a corresponding mmlllk‘. so To "
quickly made a minifile for it. He then entered the work order number and problem chC
tion in each minifile. The entry would also later enable any duplicate work ortlcm [0 b
caught by a planner before planning. Terry also checked the computerized malntcmmc:
management system for each extensive maintenance work order to see a total j'tll‘) hi-‘lory
for the equipment. For all of the work orders. Terry then made it held inspection
Afterward. from his personal experience and the minifile information. he made a planned
package for the work order. He did this by explaining the work needed on thC origin-.11 “'Ork
order forms and attaching available technical information from the nnmliles. As in lhc tag 1
of most plans, he was careful to plan the general strategy of the job and not spend Uni:
including “how to” details unnecessary for a competent technician. Terry was PlCased m,“
for one work order he was able to identify a special tool that had slowed down the last jtib
when it was not available. He then finished the planning for each job by putting the planned
package in the "waiting-to-be-scheduled" file and updating the work order status On the
computer. As was normal. all the reactive work was planned before lunch.

After lunch, Terry concentrated on the proactive work orders in the waiting-[O-hc—planned
file. Twojohs required extensive maintenance planning and twojobs required only minimum
maintenance planning. On the first extensive job, a thermography route had shown a Slieht
leak for a valve. A check of the minifile showed that this valve had a history of leaking. The
second extensive job. for a pump, had no identified component tag number bECaUSe
schematics and coded tags were still being deve10ped for that section of the plant. The“3
were no minifiles for the pump and the equipment for the minimum maintenance jobs. A
computer check for each job showed no additional information.

Terry put on his hard hat and safety glasses. then went out for
proactive work orders. He noted that although the valve was in hi
flange connections and would not require a certified welder.
scaffolding in

afield check to Scope the
gh pressure scrvrce, it had
Terry decided to include

the plan. Since the pumpjob had no component tag number. TCI'I'Y attached
a temporary tag directly on the pump by the nameplate. One of the minimum maintenance
jobs was as expected. but he had to clarify the other one with the originator. Terry then
returned to the office.

He first finished the minimum maintenance work plans, making a miflifilc for each
piece of equipment and putting the planned packages in the waitingHIO-be-SChEGUled file.
Then Terry turned to the extensive maintenance jobs. The valvc‘s minifile history ShOWQd
that the seat and disk had been reconditioned as well as replaced WithOUI 100 much
improvement in its time between failures. Terry decided the present valve was marginal for
the service and planned the job to replace the valve with an upgraded valve from the Ware-
house. For the pump, Terry made a minifile from the temporary tag number he had
installed. Since the job was proactive. Terry took the time to research the technical and
vendor files for certain clearance and parts information. After Terry found the information
he needed, he copied it to the new minifile and finished the work plan. The next time the
pump was worked on. that information would be readily available.

With the time remaining in the day, Terry reviewed the feedback from several preventive
maintenance routes. Each PM route covered multiple pieces of equipment within a single
plant system. These inspections usually uncovered most of the problems for which work
orders were written in the plant. Terry changed the frequency of one route from every week
to every other week because the route had been run for several months without identifying
any adjustments or situations needing correction.
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Wallied to the parking lot. He thought about the part he playedAt the close of the day, Ten-y
in the high availability that Steam Unit 1 cnjoyed. The b‘mkiOg 0f Planned work allowed the
scheduling of planned work to match the forecoSlCd available craft hours for the next weekanal and made the ildVant-‘C Coordination of other crafts and |
The weekly schedule set a work L.

aging DOS-“ibis. These basics would normall)‘ 1300-“ Work ferce wrench time beyond the l
5% Keeping Lhc Plam on 11 coustaiil learnine curve by usine

informflli‘)" gathered in [he minitilcs actually increased wrench time to 50%? Technical data
was available and previous job delays WC“: “Dided' AS the Computer 5343“?!“ became more
developed. wrench time was slowly creeping ”P to 55‘7“- Al 55% the productivity of the 25
people for which Terry planned would he the same 4D? for 39 people Working at only a 35%
Wrench time. The benefits of planning actuall)’ '“VOiVCd PTOdlICEiVily and quality savings. The
productivity swings came from reducing delays during and between assignments. The quality
Savingg came front correctly identifying work scopes and providing for proper instructions.
toals, and parts to he used. The productivity improvement also freed ”P craft, supeivision. and
management time. This allowed them to focus on troublesome jobs requiring more attention
and an Opportunity to do more Proactive work. This proactive work included root cause
analyses on repair jobs. project work to improve 1053 reliabie equipment, and attention to
preventive maintenance and predictive maintenance. Terry felt good that his work in planning
Contributed to a Cycle of continuous. improvement. .

The followmg narrative repeats this case With planning principles and concepts affecting
Planning identified.

Maintenance Planner Terry Smith came iii to work on Wednesday morning looking for-
ward to another routine day of helping the maintenance depflt‘lment boost its effectiveness
and efficiency (mission of Planning).

After checking his electronic mail for important bulletins. he went [0 the waiting-
to-be-planned file to select work orders (work order system) to plan for Steam Unit 1‘
There were not any reactive-tvpe work orders (reactive Versus proactive), so Terry
returned to his desk to close work orders already completed by Maintenance. Terry filed
information (Principle 2. feedback) On repairs made (historyy delays encountered (path
to improve Productivity). and parts (parts lists) and tools (special (0015) used for each job.
The closing included totaling the coat for each work Order to help guide future repair or
replace deCiSi‘mS (Prilmiple 5‘ overall strategy Oi‘job). On one job it was not clear what
extra part had been used by the technicians. He made a note to ask them later after the
break so the Plans for future-jobs could have the part number available (Principle 2‘ feed-
back and future Work)_

Now it W115 abDul 9:30 and the new work orders h‘dd Ctime from the supervisors' morning
meeting (other tool. Communication) to the waiting-to-be-planned file, As usual. each work
Order had pertlnetit information recorded by the originator (organizational discipline). Teny
Started with 1h6 rcactive work orders. TeITy made :1 COPY 0i. each for note taking and placed
the originals m ”“3 Planner active file by his dESk- The first job was obviously a Simple
Welding i013 and re(ll—tired only minimum maintenance attention. The other two jobs needed
extensiVe maintenance Consideration (minimum versus extensive maintenance planning).

All or the equipment involved in the jobs had component tag numbers (Principle 3.
Bouipment “."mbml ideIllified on the work orders (Organizational discipline). Only one
Piece of component did not have a corresponding rninifile (Principle 3 component level
files), so Terryguiekly made a minifile for it. He then entered the workiorder numbfir and
problem description in each minit‘ile_ The entry would also later enable any duplicate
w0rk orders to be caught by a planner before planning. Terry also Checked the computerized
maintenance management system for each extensive maintenance work order to see a
total job history for the equipment. For all of the work orders Ter then made a field
Inspection. “Afterward, from his personal experience (Principle 4 rliinrier skill) and theminifile information. he made a planned package f0]. the Work‘clijrder He did this by

pans st ..
35% typical 0i indusuy to about -t
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explaining the work needed on the original work order forms illltl Hitachi“ ' _
technical information from the minifiles. As in the case of_most plans, he :0 “Vililfiblc
plan the general strategy of thcjob and not spend time including how-l0 dL‘liliIg‘l: Garcia] 10
for a competent technician (Principle 5. technician skill). Terry was pie-in;u [PFCLFSSHTY
work order he was able to identify a special too] that had slowed down the _l \h'“ “if one
it was not available. He then finished the planning for cilch 10" by putiinu‘t‘xfifcm When
package in the waiting-to-be-scheduled lilo and updating the Work. orderkmqtL planned
computer. As was normal, all the reactive work was planned before lunch L? on Phi,
versus proactive planning). ‘ reactlve

After lunch, Terry concentrated on the proactive work orders in the \.vaitin«t1.m_b ‘
file. Twojobs required extensive maintenance planning and twojohs required on] Ibplanncd
maintenance planning (extensive versus minimum maintenance Plilnning)_ (glpiilm‘mttn:
extensivejob, a thermography route (other tool. predictive maintenance) had show t-k- f'11};
leak for a valve. A check of the minifile showed that this valve had a historv o? l‘1 slig U
(Principle 2, past job helping future job). The second extensive job. for a Ptim fidkm:
identified component tag number because schematics and coded tags were SE‘llli-tg‘n?
developed for that section of the plant (Principle 3. equipment numbers {0,- flies) Thlpr:
were no minifiles for the pump and the equipment for the minimum maintenanec 3 b ‘LAcomputer check for each job showed no additional information. J0 1"

Terry put on his hard hat and safety glasses. Then he went 0111 for it field Ch
the proactive work orders. He noted that although the valve was in high

had flange connections and would not require a certified welder (Scheduling Princi lo 1
lowest skill required). Terry decided to include scaffolding in the plan. Since the pun? .06
had no component tag number, Terry attached a temporary tag dircclly on the pump bgjthe
nameplate (Principle 3. equipment number for files). One Of the minimum maintenance
jobs was as expected, but he had to clarify the other one Wilh thc Origimttnr_ Terry then
returned to the office (Principle 1, separate planning department).

He first finished the minimum maintenance work plans making a l‘ninifilc
3, files) for each piece of equipment and putting the planned packages in th
to—be—scheduled file. Then Terry turned to the extensive maintenance jobs,
minifile history showed that the seat and diSk had been rec
replaced without too much improvement in its time between fail
present valve was marginal for the service and planned the job t
an upgraded valve from the warehouse (Principle 2. past job
the pump. Terry made a ininifile from the temporary tag number he had installed. Since
thejob was proactive. Terry took the time to research the technical and vendor files for
certain clearance and parts information (further research for proactive jobs). After
Terry found the information he needed, he copied it to the new minifile and finished
the work plan. The next time the pump was worked on, that information would be readily
available (Principle 2, pastjob helping future job).

With the time remaining in the day, Terry reviewed the feedback from several preventive
maintenance routes (other tool, PM program). Each PM route covered multiple pieces of
equipment within a single plant system. These inspections usually uncovered most of the
problems for which work orders were written in the plant. Terry changed the frequency of
one route from every week to every other week because the route had been run for several
months without identifying any adjustments or situations needing correction.

At the close of the day. Terry walked to the parking lot. He thought about the part he
played in the high availability (objective of pianning) that Steam Unit 1_cnjoyed. The
backlog of planned work (Principle 2, future work) allowed the scheduling of planned work
to match (Scheduling Principle 4, schedule for l00% of hours) the forecasted available
craft hours for the next week (Scheduling Principle 3, schedule one week from forecast
of highest skills). The weekly schedule set a work goal and made the advance coordination

cck to scope
pressu re servicC. it

(Principlc
e waiting-

_ The valve‘5
ondttioncd as well 35
ures. Terry decided the

o replace the valve with

helping future job). For
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possible (DblL‘Cll\"~‘ 0f sChcdllling). These basics would
imc (Principle 6. wrench time) beyond the 35% typical

of industry to about 45%. Keeping the l'flflm on 3 COHSIanldeaming curve by using infor-
mation gathered in the minifiles actually increased wrench time to 50%. Technical data was
available and previous job delays were i}V01d‘3d' AS the CUnlputer system became more
developed. wrench time was slowly CfCCPm‘é UP ‘0 5570- Al 55% the productivity of the 25
people for which Terry planned would be the same as tor 39 PCOPIC Working at only a 35%
Wrench time. The benefits of planning ttcttltllly 11W0l"¢d_ DFOdUCtiVity and quality savingg.
The productivity savings came from reductng delays during and between assignments. The
quality savings came from correctly idcnuo'ms Work SFOPCS and providing for proper
instructions. tools. and parts to he used. The productivny improvement also freed up craft.
supervision. and management time. This. tlllOWCd them l0 fOCUS on troublesome jObS
requiring more attention and an oppOI‘lUTPHTV [0 do more proactive work. This proactive
Work included root cause analyses on rePilll'lObS» PTOJCCI work (Other tool. project work) to
improve less reliable equipment. and attention to preventive maintenance and predictive
maintenance. Terry felt good that his work in planning contributed (other tools needed. no
silver bullet) to a cycle of continuous improvement.

The previous account shows that the steps Jl‘lb planners take reflect the important
Principles and concepts of planning and scheduling- The account also demonstrates that the
planning system resides as a process within the Work order process. The next section
describes the overall process of completing work with the work order prooess from job
Origination to job Closure and notification of the originator. After this section. the chapter
focuses on the planning process activity in the work order pt‘Ocess.

of other crafts and parts staging
normally boost work force wrench t

WORK ORDER SYSTEM

As explained in Chap, 1. the work order system is the most valuable tool for improving
maintenance effectiveness and productivity. Basically. the system helps maintenance
personnel obtain necessary origination information and control all the wor
Order system ”With; an inconsistent utilization of verbal Statements. electroni
Post-its. and phone calls. The foundations of the work order system are a consistent for-
mat for information and a designated flow for Work to proceed. The information needing
to have a consistent format (whether on computer or paper) is origination information.
plan information. and feedback information. The work order system prescribes tilt: U58 0*
Specific forms. codes. and work procesiSes. Appendix J provides a complete. sample work
order system manual, and also presents a flow chart showing the steps maintenance takes
to complete emergency work without planning assistance_

Figure 5.l shoots the steps of the work order process for atypical company Using a paper
work order 5Y5tem- Paper means that the work request is Written on a physical paper forni-
This same physical form passes to the planning department and then to the field for work
execution. The form is then returned to the planning department with job feedbaCk- This
COmpany also uses the term work order to refer to the document when it starts as a work
nEquest as well as after it is authorized and becomes a literal order to do work. The form is
known as the work order-form, The company uses a computer. but only to track the work
Order forms. Th” book‘s illustration of :1 company With a paperwork order SYStem allows
the best explanation of the planning process. This typical company process will be used
for the remainder of this chapter and the next two chapters to illustrate the planning and
Scheduling SiSPS. A compute]- may be used to add value~ but it cannot replace the basic
Process. After the basics of planning are mastered. Chap. 8 Explores the possible employ-
ment of a computer System
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The first step in Fig. 5.1 shows the origination of the work order. This person may be
an Operator, a maintenance technician, or anyone in the plant. The originator obtains a
work order form and fills it out with the required information. The originator describes the
problem or work requested including identification of the involved equipment and its
location. The originator makes an estimate of the work's priority. The originator also gives
an opinion, if possible, as to which crew or craft the work Would be assigned and whether
or not the work must be done during an outage. The originator also provides any other
information dictated by the particular work order form as well as any other information
that might be helpful. This person also hangs a deficiency tag on the equipment if applic—
able. The originator‘s supervisor. if required, then reviews the work order. makes any
adjustments required, and places the form in a designated collection place. The particular
work order form utilized by the company may have multiple carbonless copies to provide
copies or a copy machine might be utilized. The collection places are the preferred loca—
tions that maintenance planning has established to help speed the work order How. The
collection places might be simple boxes in the control rooms. by the elevators, in the front
office, or near other work locations. Maintenance planning collects the work orders placed
in these boxes at regular times. The intent is to avoid work orders being placed in the
interoffice mail or otherwise delayed or lost through some unusual means of transmission.

After collection of the work orders, the second clockwise box in the flow diagram
shows coding. Planners go through the new work orders to code the work orders. When

the planners code the work orders, they are placing appropriate codes from the plant
coding system on every work order. These codes include designation of work type.
whether the work is reactive or proactive, whether the work is minimal or extensive, and
other codes. The planners also designate which crew Would receive the work order.

The third box shows a step where the work orders are brought to the morning meeting
where managers and certain supervisors may swiftly review them to see what is going on
inthe plant. Plant engineers attend these morning meetings. Any work order may have its
priority changed, may be canceled, or may be referred to a project group. The concept of a
morning meeting originated before the existence of planning and used to be the place where
new work orders were passed from operations to maintenance every day. The use of the
morning meeting now is usually a meeting to review a list of work orders and not the work

orders themselves. The work orders themselves remain in the planning department where
planners may begin planning them and clerks may finish entering them into a computer
system. The next step in the flow process allows the maintenance planning clerk to enter
any data that any computer system may need. For example, this company uses a CMMS,
but Just enters the work order information into the computer to allow having a backlog list
of work orders. The company also uses two other separate computer systems for inventory
and payroll time sheets. The clerk must enter work order numbers to authorize inventory
transactions and payroll accounting. After entering the work orders, the clerk puts the work
orders in a waiting-to-be-planned file for the planners.

The planners plan work in accordance with the process steps discussed in Chap. 6.
Informal planning refers to crafts that do not have planning. Many plants only implement
planning for mechanical maintenance when it has the bulk of the work. Electrical and 1&C
craft supervisors or technicians plan their work on an informal basis. After planning. the
planners place the work order forms and all associated pieces of the planned package
together in a waiting—to-be-scheduled file.

A scheduler then schedules the work in accordance with the process steps recorded in
later sections of this chapter. Informal scheduling refers to crafts that do not have planning.
After scheduling, the scheduler delivers the scheduled work order forms and planned
packages to the appropriate crew supervisors.

The crew supervisors then work the scheduled work into daily crew assignments. The
crew supervisors obtain equipment clearances from the operations group, with a copy of
the work order if required.
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The next step has the technicians executing work on cleared eqtii
cution. the technicians report job completion to the crew superwsoi‘

[7"]an

- The 5
reports job completion to the operations group. The supervisor does not w

end to report multiple job compilations all at once. Giving the opcmm l
allows the operators time away from their own shift change periods and rcduc :‘icly notice
in restoring equipment. Timely notice also allows the operators to restore fa confusion

u“(\ller job exc—
I-’L’1"\’|-'s't)r soon

llIntil ‘l .. .
1‘s t' hi. shift

ai

serwce while tecthians are still at the plant in case problems are LI‘ICULIntcchulplnLnl to
The next step requires the technicians to carefully record helpful feedback '

order form. The technicians and supervisors should go ahead and fill “llt [his ‘in‘the work
while their memories are fresh. A later section in this chapter thorough”, C(wi‘niormaoon
and desired information for feedback since feedback is essential to the planning imrs I‘cqull’cdprocess. Proveinent

After receiving feedback, the last step is for planners to assess the

back and file appropriate information including the work order form. one .
ceed to update future plans even before the plans are required. The g CI . _ ‘
designated information to close work orders in various computer Syechrk, mile”,
clerk may also have filing duties. A later chapter section prescribes possib]c 0183:: ”If?
Finally, Fig. 5.1 closes the circle of the work process by sending notifieau0n f title:
completion to the original requester. This notification could be “CCU"lPlishcd b 0 "" or fthe work order. electronic mail, or spoken communication. Onl ' 1' '. . . y COPY 0

complel

ThC pl“
Plannin

”“958 offeed-

PLANNING PROCESS

\—

In the planning process, the planners take new work orders and add necessary informq—
tion to allow more efficient scheduling and execution of the work. Figure 5.2 Cxpzlndg the
Single box that called for planning in the overall work order process. All of the activity
shown in Fig. 5.2 occurs within the single planning step of Fig. 5.1. Figure 5_;)_ shows the
general sequence of the planning operations. Understanding this sequence will help
explain the discussions that follow in this chapter.

The first box shows where planners place the Work orders
and morning meeting adjustments have taken place. The pla
orders in the waiting-to-be-planned file. Normally this 11
unplanned work in it because the planning principles and
the work on a daily basis. However, in a plantjust startin
be a substantial amount of unplanned work in the backl

have to allow access to crew supervisors who may h
time for them. The work-orders are placed in the file to allow easy identification of their
planning needs. Normally, the work orders are placed by plant unit. Within the work for each
unit the work is arranged by priority code. If there are multiple planners, each planner may
be responsible for certain crews or crafts and the file arrangement may reflect this order.

The next box shows the planners taking work orders from the file. The planners generally
take the reactive work orders out ahead of the proactive ones. These normally carry a higher
priority. The planners want to plan such work orders quickly in case the crew supervisor
requests them.

The next box shows a step to provide the planner with a draft copy of the work order to
allow note taking while in the field scoping work. The planner does not take the original

after coding, computer entry.
nners put all unplanned work

to has only a single day or two of
concepts allow for keeping up with

g to implement planning, there may
og. In those cases, the file will also

ave to assign jobs before planning has
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G PROCESS FLOW CHART

FILE ORIGINAL WORK ORDER IN "SELECT WORK ORDER FROM
"WAITING TO BE PLANNED" FILE WAITING TO BE PLANNED" FILEAS PER PRIORITY CRITERIA 
AS PER PRIORITY CRITERIA

  
  
  

TYPE OF W-O-I TYPE OF W.O.:
PROACTIVE MINIMUM on
OR REACTIVE EXTENSIVE

CHECK

MINIFILE
PWO WORK COPIES

- MAKE WORK COPY OF PWO
- FILE ORIGINAL PWO TO
"PLANNER ACTIVE FILE"

 
 

  
 
  
  
  
  
  
  
  
  

 

 
UPDATE
COMPUTER
AND FILE
PLANNED
WORK PKG
IN WAITING
TO BE
SCHEDULED
FILE

  
 
  

  
  
  
  
  

SCOPEJOB'

- FIELD INSPECTION
- HISTORY. TECH. VENDOR FILES
- COMPUTER FILES
- MAINT. OPNS ASSISTANCE
- ROOT CAUSE ANALYSIS
- OUTAGE
- INSULATIONIASBESTOS
~ CLEARANCE
-SAFE'I'YI'MSDSICONF SPACE
- EQUIPMENT TAGGING

. JOB STRATEGY AND OUTLINE

. pRocEDURESISKETCHESIEDUIP DATA

. ANY STANDARD PLAN FOR JOB

. CRAFT. # PERSONS. WORK HRS. DUR,
- PARTS LISTS
- SPECIAL TOOLSICONTRACTOR
_ ESTIMATED COST
- sAFETYIMSDSIOONF SPACE FOR JOB
. DATASHEETS
. CRITICAL SPARES PROGRAM

 
‘ According to guidelines for type of work order and plan

FIGURE 5.2 General flow of planning activities.

Work order form out into the field. The planner-‘3 1°11“: “16 original work order forms out 0“
the" (10516 and {-30 into the field with copies. Alternately, there may be a set location for 3planner active file" in euch plunncr‘s office or cubicle. Leaving the original in the office
also allows the supervisor of planning to help crew supervrsors find certain work orders if
necessary.

The planners note the type of war
Order differently depending on its type:

' The next box shows that n planner W
Job information will be helpful.

Next the planners scope the job uccor

SCOping the jobs and understanding what I
an actual job plan. The planner may update the job‘s status as planned on t
Planners finally file each completed IOb Plan I“ a waiting-to-be-scheduled file' T
kept in the planning office area.

each work
nsive.

ill nearly always check the files to see if previous

k orders they are planning. They will plan
reactive or proactive. minimum or exte

ding to the guidelines of the type of work. After
hey require. the planners will sit down to develop

he computer. The
his file is

WORK ORDER FORM

1:13“), maintenance departments use 56mm“: work request and work order forms. In SUChin zstelrn. [innaFnTgmdmr fills out a work request describing the work requested and turns it
dapgrttmeent iSISUZEzIECE department. After planning or other processing the maintenance“ _ e Crew or technician 3 “CW orm, the w . - . .the actual work to be done Wk order form. which describes
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This book prefers a single form. Having a single form simplifies the maintenance
process and also may avoid the loss of originally attached information. A separate form
may also lead to inaccurately copied information to the second form.

After origination, maintenance planning uses the same form to record nearly all planning
information.

The scheduler handles the work order fomis for scheduling. The form helps the technician
and supervisor include vital feedback helpful information.

Afterjob completion, the planner can easily check the structured form for its completeness
and any need for the planner to seek additional feedback or initiation of additional work

orders. The planner files this forth to help future jobs.
When planning a new job. a review of pastjobs recorded on consistent Work order forms

enables the planner to recognize and avoid previousjob delays and problems.
Another issue involves work order numbers. Each work order having a unique number

facilitates discussion of work orders. Having unique numbers helps persons understand if
they are discussing the same work. Sequential. unique work order numbers are easily
printed on the top of preprinted work order forms. Unique numbering is almost mandatory
for computer systems.

Figure 5.3 shows an example of a typical, structured work order form for a company that
employs planning. This example helps to visualize its use in the maintenance process. Many
companies have much more complex work order forms with a multitude of specific boxes
requesting information. Structured forms provide for consistent information input for all
phases of ajob. These phases include origination, planningjob feedback. and coding. Figure
5.4 points out the different main areas of the work order form. For the purposes of illustrat-
ing the planning process, this book uses the simple work order form shown in Fig. 5.5.

' ConSIder now an example work order. An operator notices a strainer starting to plug and
originates the work order shown by Fig. 5.6. The pressure drop is high, but not too severe.
The operator “5‘53 the priority Codes found in App. J to code the work order as an “R2." “R"
means that the situation involves plant reliability and “2" deems it serious. The operator
fills In other information required by the plant.

CODING WORK ORDERS

When the planners code the work orders
coding system (such as found in A
of work

. they are placing appropriate codes from the plant
1313- J) on every work order. These codes include designation

type. whether the work is reactive or proactive, whether the work is minimum or
extensive, and other codes. The planners also designate which crew would receive the work
order. If a number of work orders have been received in the middle of the day or if there
are fairly urgent work orders, the planners may not wait until the usual morning period to
code the-milf the company utilizes an operations coordinator, this person reviews the work
order priorities and has the authority to adjust them as needed. The operations coordinator
might filSO be responsible for gathering work orders to bring to planning. Frequently. an
operations coordinator is a member 0f the operations group on loan to planning. Less
commonly, planners have the authority to adjust work order priority.

Plants code data to increase their ability to use information. For one thing, it clarifies
communication. It provides for a consistent designation for each type of information to
reduce confusion. For example, if everyone called the boiler feed pump by a different
name, information might get lost. Different persons might call the south boiler feedpump
the EFF B, the south boiler feed pump, or the B feed pump. How should the information be
filed? Would technicians work on the correct pump? Using the designation NOZ-DB-002
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WORK ORDER #
REQUESTER SECTION Priority

Equipment Tag #

Problem or Work Requested: Def Tag #

 
  
 

 
 

 

 

  Outage Req? YIN Clearance Req? YIN Confined Space? YIN
0“" “1”“ APPROVAL:

PLANNING SECTION Assigned Crew:____ Atmc'lmem'? YIN
Description of work to be performed: 
  
 

  

 
  

 

  

 
 

Labor requirements:

Parts requirements:

Special tools requirements:

   
. Job Estimate:

CRAFT FEEDBACK (Modify plan sections abovemctual labor, parts, 8:. tools)
robletns or (18‘3”:

Date 8: Time:

Work performed including equipment changes 5: any P

Date 8: Time Started: Date 8: Tim? C0mplemd:—-——-——'—

  
Bv: Date -.

FlGURE 5-3 An example of a work order form to help Wide input.

indicates that the pump referred to is the North Unit 2 Bmler Feedwater Pump B Once
planners code a work order. persons using the work order later tntght not have to digest the
entire document to get neceSSary information. For example‘ once the plannere code a work
order as reactive, later interpretation is not necessary when the planner 15 “3"“:ng many
work orders 10 select several to plan. For another thing. plants code their data to allow better
analysis of information. For example, coding all breakdown work as work typeS allowe the
plant later to evaluate the percentage of plant work it does on equtpment after it has tailed.
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WORK ORDER #001234

REQUESTER SECTION

PLANNING SECTION

CRAFT FEEDBACK

SECTION

CODING SECTION

FIGURE 5.4 The main areas of a work order form.

 
Ceding all pumps as equipment type 0] may help find pump work orders or plans later on
a computer database.

There might be a number ofcodes the plant develops to enable various uses of plant data.
Appendix J shows typical codes. Examples are work type, priority, outage. department,
craft, crew, plant, unit, building, plant area, process group, process system, equipment type,
manufacturer, proactive versus reactive, and minimum versus extensive.

The planners code the work orders rather than everyone in the plant coding his or her
own work orders. This maintains better consistency of data. The planners maintain the
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plant's filing system and the coding allows access to this critical information. Because the

codes lend themselves to interpretation at times. it is best to use as few persons as pos-
sible to code them. This is similar to a library. Once a book is returned to the wrong shelf

location. it becomes lost for all intents and purposes. A computer especially requires con-
sistency of data. The exception to this guideline is having the originators place the initial
priorities on work orders because they have first hand knowledge of the work situation. The
plant consistently using an intelligent. equipment numbering system helps ease the prob-
lem of selecting the wrong codes. ‘

 WORK ORDER #001234
REQUESTER SECTION  

 
 

APPROVAL:  
PLANNING SECTION

  
 

CRAFT FEEDBACK

 
FIGURE 5.5 Example simple work order form used for illustration.
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WORK ORDER #001235
REQUESTER SECTION Priority R2
#2 Control Valve B Strainer (N02-FC—003) has high

pressure drop. Def. Tag #010304. No outage required.

Needs mech crew. Clearance Req. No Confined Space.

J‘ smith 4/21/98 3:00pmAPPR0VAL: S. Brown 4/21/98

PLANNING SECTION

7a CRAFT FEEDBACK 
FIGURE 5.6 Work order after the originator completes the information.

The planning department uses at least two planners for coding because the work orders
must be processed without fail. TWO persons allows the absence of one planner not to delay
the coding.

Each morning, designated planners code spaces at the bottom of the work order form
for each new work order. This means that planners are the first persons in the maintenance
department to see new work orders. Sometimes the planners notice insufficient data
supplied by the originator. The planner may be able to obtain this information later when
scoping the job. However, if the originator supplies all the readily available information.
maintenance planning has a much easierjob planning the work.
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Receiving new work orders with insufficient data is a very sensitive area. On one

hand. the plant desires all persons to be able and willing to write work orders as they see
areas in the plant needing attention. On the other hand. poorly written work orders hinder
the maintenance effort (going back to the days of illegible Post-its). This is a manage-
ment commitment area to stress how timely information helps maintenance support the

entire plant's reliability. Planners should not simply complain of widespread problems
with origination. but help management understand the problem with specific work order
examples.

Figure 5.7 shows the example work order after morning coding. The planner used the
coding system in App. .l. The planner could have made a case for coding the work order
as P (proactive) since at first glance this important plant process had not yet been affected.
This logic was furthered by the operator setting the priority as a 2 (serious) rather than 1
(urgent). HOW-ever. the planner realized that normally the operators blew down strainers
into the oil tank without a need for maintenance attention. The strainer had failed and

needed manual cleaning. Therefore. R (reactive) was the proper code. For similar reason-
ing. the WUFk type was 5 (trouble and breakdown) rather than 9 (corrective maintenance).
The work was also not minimum maintenance since planning desired to keep track of

strainer work in history. The planner coded it as E (extensive). The equipment group was
F (fuel) and the specific svstcm was C (service pump). The equipment involved was an 18
(strainer). Crew [-2 Would be assigned the work and the proper outage code was 0- N0
outage was necessary.

W

The planner begins the planning process by Selfit‘ling work orders front the plapltls
unplanned backlog. The waiting-to-be-planned file holds this work. The planner IIOI‘m‘1 Y
Picks several vvork orders at the same time. This may allow 5‘3013‘”lg several pm at once
in a common plant area. After selecting the proper work to start planning. the Slinmtlii
process dictates that the planner should first consult the information already “is .Obrs in
equipment in qllcstion. The planner should consult the files before scopl"g [1e J0know
the field. The files may yield information on past events that would help the pltinnfi‘thm—e‘1
what to look for. The planner may also not find certain information that could PC ”ii a the
in the field. The planner would then know to gather that information when inspecting
equtpnient on Site. . .-

Cheeking the files simply involves simply walking to the file section and IOOng {OI—[2.1:
appropriate minifiles. Component level files are called minifiles becaufitt3 they do mt can ['11
information for more than a single. specific piece of equipment.“ A minifile wals ma :- do
first time the planning department ever planned for the involved equipment. It diedp‘aiilner “'1 S
that a minifile exists for the piece of equipment, the planner scans the include in eniiancipi
inside. If there is no component level file for that CQUiPmem' Ll“? tirst thmg a planner wou
do is make one. Chapter 7 describes how a planner makes a mind-116- .

Planners should not underestimate the value of making a mimfile for nearly every piece
of equipment on which maintenance performs work. If certain equtpment m the plant 1S
important enough to have a separate identification number. it is mil301mm enough to have
a minifile. . .

The planner gains what useful information is available in the minifile for each piece of
equipment before scoping the work orders.

For our example work order, there was no file for that 1313‘?8 Of equipment. 50 the planner
created a new file using the equipment number NO2—FC-003. Then the planner proceeded
to scope all the selected work orders.
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WORK ORDER #001235
REQUESTER SECTION Priority R2
#2 Control Valve B Strainer (NO2-FC-OO3) has high

pressure drop. Def. Tag #010304. No outage required.

Needs mech crew. Clearance Req. No Confined Space.

J- Smlth 4/21/98 3OOPmAPPROVAL. s. Brown 4/21/98

PLANNING SECTION

CRAFT FEEDBACK

CODING PlanT Ce RE Grou /S st FC Crew 1-2Work Equipj Time 18 Outage 0

 
FIGURE 5.7 Work order after the planner completes the coding.

SCOPING A JOB 

Scoping simply means identifying all the work required. Scoping1s a subset of the planning
process. Scoping refers to the overall work scope and not other planning tasks such as identi-
fication of parts and time estimates. Scoping is necessary even though the person who

requested the work provided descriptive information. Work requests sometimes have only
a description of the problem itself. If the work request states that “The boiler feed pump is
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running hot." obviously the work needed to remedy the problem has not been defined. The

process of defining that Work is called scoping. At other times. work requests come with
a description of the work desired. A work order may state. “Replace the gasket for the leak—

ing flange." Although the work appears to be defined well enough to continue planning.
scoping by the planner is still beneficial. The planner who scoping the job looks through
the eyes of a skilled maintenance technician. rather than those of an operator or less skilled

technician. The skilled technician planner may see a pipe hanger l0 feet away has come
loose causing the flange to leak. The plannedjob scope should include attention to the pipe
hanger in addition to the flange. Instead of the pipe hanger. the planner may realize that a
nearby valve is leaking instead of the flange where the drip appears. Whether the valve
packing needs tightening or the valve needs replacing becomes thejob scope decision. The
scope may include a need for scaffolding after the planner sees the height of the valve.
The planner ensures that the plan specifies the rightjob through scoping work orders.

During scoping. the planner may alter specific information contained in the work
request. Consider the example of a leaking valve causing a flange to appear to be leaking.
The originator requested the flange gasket be replaced. The planner would mark over the
request and explain the actual problem. the valve. The planner wottld specify that the valve
be replaced if that is the proper course of action. The planner would correct any equipment
tag infomiation in the request. The planner would have to change the equipment tag number
specified from the pipeline to the valve. . .

The work involved in correctly scoping a job increases in complexrty from Simple
minimum maintenance. reactive work to extensive proactive work.

Beginning with Work that is both minimum maintenance and reacti
planner experience for scoping. The planner should not need to consult
computer. A field inspection may not even be necessary. btit is usually .. . .
work request might state. ”Replace the broken window in the field office. In this case. it
field inspection might be necessary to ensure the correctjob is planned. Close inspection of
the window job might reveal that the broken window has a rotten wooden casrng 59'“
replacement mttst also be put into the job scope. The consequence of missing the rotten casing
could be the wasted hour or two of an assigned technician. The technictan‘ would return tth
declare the window cannot be replaced before a carpenter is called. That is one reasonvr 1y
planners should have top level technician-level skills. An experienced techmcran has run
into many of these type problems and knows what to inspect. ‘ 1 th

For jobs that are reactive btit also extensive the planner would always consult e
minifilc and the computer. The planner would always make a field inspection.ll-lon evel:i
because 0f the urgency in processing reactive work. only ii there is great uncertainty “‘0”
the planner consult operators or otherwise proceed further in investigation. . .. b

For proactive Work. urgency is not critical. The objective is to av01d future reactive woltk y
planning excellent proactive work. For proactive work. the planner may take time to CPU-”u t any
minifiles and the computer even for minimum maintenance work to develop a good Job scope.
For proactive Work that is extensive. the planner develops the best job scope posmble. not hes—
itatirig to consult operators or other knowledgeable sources. if needed. Sources'to be researched
for proactive work may require looking beyond the niinifiles and include equipment technical
files and vendor files. These files are described in Chap. 7. Formsand Resources Overwew. A
root cause analysis may also be advisable. Operation of the equipment may be necessary to
Observe the problem in some proactive cases. _ _ _

However, any time proactive or reactive work requires in-depth troubleshooting. predictive
testing. performance testing. or engineering. the planner refers it to the planning superVisor
for possible reassignment. Reassignment is desirable fora couple of reasons. One reason Is
not to bog down planners with a few unusual jobs and neglect the rest of the backlog.
Another reason is to get special expertise when needed. .

First. the planner cannot afford to become bogged down on one or two Jobs and not
plan the other 20 jobs. Most of the work performed by maintenance is routine. That

ve. the key is personal

any minifiles or the
recommended. A
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means it does not require extraordinary measures to scope the jobs. Jobs such as valve

replacements, flange leaks. and loose linkages far outnumber situations where a skilled

technician cannot make a fairly rapid determination of thejob requirements. The planner
needs to make sure all of those routine jobs are planned so that crews can schedule their

work and avoid unnecessary delays. such as having to find part numbers already available
in the files.

Second. some jobs merit specific expertise. Resources for planning to consider might
include engineering such as plant engineers. predictive maintenance. performance testing.
and the plant controls group. Planners must involve these groups when necessary.

The planning supervisor or planning department may have guidelines for when the

planners should request assistance. The guidelines for whatjobs to reassign and whether to
have an engineer in the planning group itselfdepend on what typejohs would slow the plan-
ners. A very skilled planner group may be able to handle a wider variety of complex jobs
than a less experienced group without becoming bogged down. One of the supervisory
responsibilities of the planning supervisor would be to monitor what jobs are troublesome
and cost too much time in planning for the planning group.

Planning groups must also maintain an awareness of plant procedures to coordinate
certain actions with outside agencies. The plant may have an agreement with its insurance
carrier to notify it whenever a fire prevention system is tttrned off for maintenance.

Normally, the primary responsibility for this type of notification would fall with the oper-
ators who perform the actual clearing and shutting off of the system. However. the planners
may be able to use their file systems to provide helpful reminders. Some plants also place
a burden on specific plant engineers to remember and fulfill these requirements.

The plant also benefits from having some mechanism to allow canceling of Work
orders. The best scope of work may be not to do the requested work and the planner some-
times coordinates these decisions. The work orders may not be thought necessary because
of the broader scope of knowledge of plant operations that planners may possess. Certain
work orders may not be needed because of a soon-to-be-executcd project to resolve the
situation. The plant may be able to cancel certain work orders to repair portions Of an
old demineralizer beyond immediate repairs if the project group intends on installing a
new demineralizer. The plant can reconcile work orders to planned projects in different
ways. Plant engineers may have the responsibility of reviewing new work orders with this
in mind. Planners may have the primary responsibility to be aware ofthesc projects to turn
back unnecessary work orders.

The following illustrates the actions of a planner to scope different types of work orders.
The planner selects four work orders from the waiting-to-be-planned file.

In the first case, the planner has to scope a reactive. minimum maintenance job. A plant
engineer has written a work request to replace a pressure gauge. The planner knows there
are many of these gauges in the storeroom. The planner walks out in the field to make sure

which gauge the engineer is referring to. The planner also checks to see if the gauge has an
isolation root valve or if the system has to be cleared.

In the second case, the planner has to scope a reactive, extensive maintenancejob. The
operators have reported a control valve that is leaking through. The planner consults
the minifile for the valve and inspects the valve in the field. Since this valve has no infor—

mation in the minifile to indicate otherwise. the planner decides that maintenance should
replace the valve.

In the third case, the planner has to scope a proactive, minimum maintenance job. The
plant environmental engineer has written a work request to make and place a “No Swimming"
sign by the percolation pond. The planner reviews the area and decides the sign should be
attached to an existing fence. The planner asks the engineer if this would be acceptable.

In the fourth case. the planner has to scope a proactive, extensive maintenance job.
The predictive maintenance group has reported another control valve leaking through.
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The planner consults the minifile for the valve and inspects the valve in the field. The

planner decides that maintenance should try to replace the valve. Since this valve has no

information in the minifile. the planner spends some time to research several technical
manuals and talk to a supervisor to see if this valve might be rebuilt in place.

Note how scoping the jobs varies in complexity because of the need to move reactive
work quickly to maintenance and do careful analysis on proactive work. The overview of
duties for a maintenance planner in App. E provides a more formal. step-by-step type
checklist of these activities for the different type work requests received.

ENGINEERING ASSISTANCE OH REASSIGNMENT 

Most of maintenance is routine and can he handled by planners. The planners must get all
the work planned so that effective scheduling can consider all the plant's work. Planning
must not become delayed on the exception work orders that could prevent the other work
from being planned.

The common maintenance task is not an engineering concern. Adjust a valve here.
replace a gauge there. overhaul a pump here. These ongoing maintenance tasks make UP the
vast bulk of maintenance. This work could arguably include some desire for engineering
scrutiny. However. the main task of maintenance is maintaining or preservmg a perfor-
mance level at a previously engineered specification level. This engineering was completed
at the original installation of the equipment long ago. Let the engineers concentrate on
analysis in projects designed to make things better. but that does not include most of what
is going on in maintenance. . -

Occasionally jobs are received in planning that need engineering solutions or desk?”-
An example would he an access platform where structural integrity is important or where
detailed drawings are necessary. Another example would be where a repeated failure
indicates a need for a different type valve or special material. In geneffll' fl "mom's work
order would get less of this type scrutiny and be left up to the maintenance Ctewb to
resolve. but a proactive work order's objective is to head off future reactive work. 50
engineering help may be appropriate. A plant engineer should be able to advnse wl'fitlleg
PVC piping Could be used to replace a chronic failure situation tor carbon steel. .ch
plan that requires sizing a pump could be handled quickly by a plant engineer. Some jphs
obviously need to become turned into projects such as adding a new demtneraltzer.‘:ll (61
planners need to make sure these jobs do not come through planning. but are ban 6
entirely by ‘d project group or the plant engineers. If a plant intends to use maintenance
labor to install the equipment. {119 scheduling aspect may come into play. However. planners
do not need to become involved in the design. Otherjobs not worthy oi" belng called out-
right projects still may not need to go into planning until after a desrgn is.completed.
Overhauling a steam trap system may need to go through plant engineering for trap
selection and piping sizing and routing. Then planning can take the completed de51gn to
coordinate parts and assign estimates for labor and schedules. .

To reassign work or receive engineering assistance, the planner consults With the
planning supervisor or planning department guidelines. _Some plants have a plant engi-
neer as Part of the planning group to handle quick questions Without reaSSIgnment and
to coordinate the jobs that do become assigned to the plant engineer group. Otherwrse.
the planner is responsible for keeping up with planned packages that are waiting for
englneering.

A word of caution to planning groups with a strong engineering presence: The engineers
should not be allowed to redirect the planners‘ focus. Engineers may be tempted to use
planners to collect equipment data rather than allow them to plan routine maintenance work‘
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The planner should indicate on the final work plan any engineering input received it
why. For example, the planner would not write simply “Replace with staged new Ville-“Si.
A better plan would be: “Replace with staged new Teflon valve per engineer Brm I“;
recommendation to avoid previous corrosion problems." The failure to include [he-Kw:1 s
of a job plan has resulted in many field technicians coping within their otvn experieny
to a fault. If the technicians thought they could patch the existing valve to save the CDn D Ce
time and money, the expandedjob explanation from the planner would help them Sega")?
big picture. The idea is to explain the ”what" as well as possible so that the techniCilhe
can react with the best information to the actual job circumstances. Planners shoans
always pass along technical information. Uld

DEVELOPING PLANNED LEVEL OF DETAIL,
SKETCHING AND DRAWING

__——-——w___m_____\

Similar to scoping ajob, the planner spends the least time describing what work needSI
be done on reactive, minimum maintenance jobs and the most time on proacllve. extensivci
jobs. Only on a proactive, extensive job would the planner consider searching files 0th ‘L
than the minifiles to find new information. The planner must adhere to Planning Princi Yr
5 and avoid telling an experienced crew “how" to do the work. The P111“ mu“ emphasize
the “what." Putting unnecessary “how to" steps in the planned packages causes Plflnnitie
problems. The unnecessary effort takes up valuable planning time and frustrates enipowcrefi
technicians who take pride in their skills and techniques.

For example, a planner might say, “Repair" or ”Replace" a valve. but never. “Repair 0
Replace." It may be acceptable in certain circumstances to say “Attempt to repair the vulvr
unless internal valve inspection requires valve replacement." e

The planner might say in the case of repair that the “Internals probably need replaein , u
but would not give steps on how to disscmble the valve if an experienced unripe”:
should know how to do it already. On the other hand. if the minifile already had an Easy-
to-copy procedure available, the planner might attach it as a reference. A copy of an
standard plan. should be attached if there is one for the job. y

The description of what work is needed goes in the planner section on the Work Order
form. The planner should write down the scope of the job and the results of any research to
give the tethnician helpful information. For example. “Replace the valve. History tile indi-
cates repeated failures and patches." Another example. “The equipment could not be run
but information from operator J. Smith indicates a failed bearing. Disassemble to instpeci
and replace the hearing or other corrective action necessary.“ Another example. “Replace
the entire pump because cost information indicates repairing is not cost-effective.“

The planner may feel that certain steps should be given to help clarify the intent of the plan.
The steps may also be needed to help coordinate resources. When giving steps, the planner
might number them. For example:

1. Erect scaffolding

2. Replace valve

3. Remove scaffolding

If the planner needs any more room than the space provided on the work order form. the
planner might have to attach an additional page of writing.

The planner should also identify any attachments sent out with the first page of the work

order form. This allows the schedulers and crews to make sure they have all of the planned
information. It also allows the planner to check its return after job completion.
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t of the job Pill" “"le “UPC 311d plan detail is to provide a good technician
rotation to reduce the incidence of the technician having to delay the job

1 instructions on what to do. The planners reduce potential job delays
der plan identities enough tnlortnation so that the technician does not

to seek help from the supervisor. As with any trip. the technicians
leaving the job site causes :1 30b £16111)“ _t‘\".\' £th ““513 from the job might not only consist
ofa momentary deltl)’ finding the crew supervisor. i-requently. trips allow other distractions
to hinder lht.’ [cchl‘ticlilfl‘s Pronlpi l‘CllJl'll [Q CXCCUIC the work.

On the other hand. a point 0! diminishing returns emails for providing information. For
CXatnplc_ consider an electrlcul planner sketching it conduit run. The planner had been
Sketching for an hour. It the planner did not do the layout. then a field technician would
have to spend about an hour «JUNE ““6- le‘ L‘FCW could simply field run the conduit
because system constraints did not mandate any certain route. The planner was doing the
layout in order to know how ntueh conduit to reserve from the storeroom. However.
the planner could just guess that between [00 and 200 feet of eondttit would be needed
without doing a layout. In this case. the planner Should simply reserve 200 feet of conduit
and send the plan on its way. Think about it. The one electrical planner was supposed to be
planning for 20 to 30 electricians. There is no way the planner canjustit'y spending an entire
hOur to save a technician only a single hour in the held. A planner is worth 17 technicians
because the planner can help leverage the work 0130 persons into the work of 47 persons.
To plan the specific details of the conduit run in this case would be to violate Planning
Principle 5. The planner violates Principle 5 in not recognizing the skill of the crafts. The
planner also violates Planning Principles l and «l. The planner violates Principle 1 “'th
the planner does field work the crew should do. The planner violates Principle 4 because the
Planner is not quickly using a planner's expertise to estimate ajoh Consequently. the planner
might not plan all the backlogged work. The domino effect starts. Not getting all the work
Planned leads to not being able to schedule enough work for a crew for a week. Titus the
crew does not have a goal of work to complete. In addition. an excessive amount of
unplanned jobs causes a multitude of problems. It frustrates the crews if the crews are not
allowed to have it. If they are allowed to work on unplanned work. it is not only less efficient.
but there is an excuse not to do planned work.

One of the reasons the electrician example ended up as a problem may be a false per-
anning takes care of all paperwork. This includes the time before and CV3“the main-

is nothing

One inten

With enough info
SCCl-ting additiona
When the work or _
haw: to make extra trips

ception that pl
after a job. This reasoning is false because planning is supposed to add value to
tenance process. not just do something that someone else used to do. There
Wrong with a technician doing some paperwork before the job such as figuring how to field
mn eondttit. This particular job might not require a drawn conduit run at all. Technicians
filling out paperwork for feedback after a job is essential to the whole planning concept. it
provides the basis for improvement on subsequent jobs. Paperwork is not a criteria
involved in deciding how much detail to put into a job plan.

Sketching or drawing is a particular concern. Planners may need to provide plant
SChematiCS or other engineering drawings as attachments to jobs. However. planners
ShOUld rarely have to draw diagrams themselves unless they have a gift for sketching.
50ml: planners can make sketches to illustrate job needs faster and better than they could
describe the job in words. On the other hand. many planners have felt required to pI’OVide
sketches on jobs when the planners were not talented in drawing and the sketches simply
Were unnecessary.

The planners "“18! respect the skills of technicians. This allows planning all of the work.
The planner ITIUSI also consider other plant SWeialiSiS When planning. This permits utiliz-
mg the PTOPCT exPBI’tise on certain jobs.

of $313: if}: EAZYIJI‘E earlier emmpl6 WOFlli‘Order after the planner decides on the scope. e necessary level of detarl to describe the steps of the job.
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 WORK ORDER

REQUESTER SECTION #2333325
#2 Control Valve B Strainer (N02-FC—003) has high

pressure drop. Def. Tag #010304. No outage required.

Needs mech crew. Clearance Req. No Confined Space.

.1. Smith 4/21/98 3:00pm

PLANNING SECTION

Clean strainer positioned in front of the control valve.

Remove strainer element, clean, and replace.
Replace gasket if needed

  
  
  

   APPROVAL: S. Brown 4/21/98

 
 
 

 

 
 CRAFT FEEDBACK 

 
 

 
APPR I V _L'

PlanT e RE Grou /S st FC Crew 1-2
Work 11/3136 5 Equig Type 18 Outage 0
 

CODING
  
    

FIGldJRElS.8 Work order after the planner completes scoping and adds the upmefiill': “WEI 01.1013step etal .

CRAFT SKILL LEVEL
 

Planners designate craft skills needed on job plans. This allows schedulers to select the
appropriate jobs matching the skill levels possessed by each crew. It also allows crew

supervisors to determine to which persons to assign the jobs. With the crafts specified by
the job plan, schedulers and supervisors do not have to thoroughly read each work order
and decide for themselves which crafts the jobs require.
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The planner also plans each job to allow the lowest qualified skill level. This increases

the flexibility of the schedulers and supervisors in selecting or assigning the work.
Different jobs require a different minimum craft skill level. If a certain job could be done
either by ajunior mechanic or a certified mechanic. tltcjob plan would not want to specify

a certified mechanic. That would limit the choices for who could do the work. On the other
hand. the planner could not specify a trainee who would not have the minimum skill levels
necessary to be qualified for the job.

The designation ot‘crafts and skill levels provides for communication from the planners
to the schedulers and supervisors. The planners. schedulers. and supervrsors must have a
common understanding of the terms used. _ _

The following designations have been adopted for the purposes of illustrating the
selection of crafts and skill levels in this book. All of the maintenance departments at

the plant understand what each designation means when it appears on a work order from
planning.

Trainee: Any person newly hired in the maintenance. but not yet enrolled 1“ an fl1313113"?
ticeship program.

. . . . , , - - not
Mechanical trainee: A person newly hired in the mechanical maintenance craft. but
yet enrolled in the apprenticeship program.

. . . . - , . - . . et
Electrical trainee: A person newly hired in the electrical maintenance craft. but not y
enrolled in the apprenticeship program.

. . . . . ' - ' ft. but
I&C trainee: A person newly hired in the instrument and controls maintenance crd
not yet enrolled in tlie apprenticeship program.

Apprentice: Any person enrolled in the apprenticeship program for one Ufthe ”Elam:
nance crafts. These persons are normally not assigned work by themselves Whit; [harder
mary objective of the plant‘s apprenticeship program is for them to learn alongSi e 1g
skilled technicians.

 
. _ - , -. ' a it for the

Mechanical apprentice: A person enrolled at the apprenticeship progr“
mechanical maintenance craft.

. _ . , - ' . r the electri-
Electrical apprentice: A person enrolled iii the tipperICCShIP program f0
cal maintenance craft.

. . - . - ‘ ‘ strument
l8iC apprentice: A person enrolled in the zipprflll'CChlUP program tor the ”I
and controls maintenance craft.

Helper: Anyone. This designation is used if the job does not reqUIre any1 spfieigisiksilésf
outside that of an adult maintenance employee. This person could possess on yrltnhe li nner
a new trainee. but may also possess the skills up to any certified techniciar; ‘ te phgt the
will use this classification alongside that of a more specnic craft skill to in 112316 ‘
primary need is for an extra set of hands. The planner may also require only E per; (on a
job. This does not mean the supewisor would assign two apprentices. but that t e J0 oes
not require any specific skills.

Technician: Thus far. this book has used this term to mean anyone in the work force.
This has allowed the illustration of the principles of planning Without unnecessary details
of craft skills. However, in the use on particularjob plans, this term means a person that has
passed the apprenticeship programs in one of the craft areas. The term also implies a measure
of responsibility and accountability. The plant Would normally hold a techruCian account-
able rather than an apprentice for the results of a particularjob.

Mechanic: A mechanic technician. In this plant. the mechanic possesses a certain

amount of structural welding skills and light machining skills.
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Welder: A welder technician able to do high pressure welding.

Machinist: A machinist technician able to perform most machine work fin. the Plant
Painter: A painter technician. -

Electrician: An electrical technician.

ISLC technician: An instrument and controls technician.

Lab technician: A technician that works in the plant laboratories.

Certified mechanic: A mechanic technician who has gained Special expert:
knowledge, and skills in the mechanical craft. The plant has given this technician ”to :nCC‘
privilege and responsibility of being able to stop certain Jobs in the field whelller (”Mm
assigned to them for quality concerns. “Oi

Certified welder: A welder technician who has gained special experience, k'leedn
and skills in the welding craft. The plant has given this technicmn the extra pri 14*_ Vllcnc .
responsibility of being able to stop certainjobs in the field whether or not 315515.1an iii [handfor quality concerns. cm

Certified machinist: A machinist technician who has gained special experienc
knowledge, and skills in the machining craft. The plant has given this technician e,
.. . . . _- ,-, lhccxtra

pnvrlege and l’CSpOI‘lSlblllty of being able to stop certain Jobs, in the field Whether or not
assigned to them for quality concerns.

Certified painter: A painter technician who has gained special cspcriencc. knOVVlCd e
and skills in coating and corrosion. The plant has given this technician the ext g ‘, , _ _ ra Privile
and respontnbtltty of being able to stop certain jobs in the held whether or not usfiignedguc)them for quality concerns.

Certified electrician: An electrical technician who has gained SDBCi'dl CXperience
knowledge, and skills in the electrical craft. The plant has given this techni ‘. . . . . . . , . .. Clan the Extra
pnvrlege and ICSPOHSIblllly of being able to stop CCI'ILIII‘I JObS m the held Whether or not
assigned to them for quality concerns.

Certified l&C technician: An 1&C technician who has gained speci
knowledge, and skills in the instrument and controls craft. The pl
cian the extra privilege and reSponsibility of being able to stop
whether or not assigned to them for quality concerns.

Certified lab technECian: A laboratory technician who has gained special experience,
knowledge. and skills in the laboratory. The plant has given this technician the extra PriVilege
and responsibility of being able to stop certain jobs in the field whether or not flSSigned to
them for quality concerns.

. all experience.
ant has given this techni-
ccnfljn jabs in the field

Using specific craft and skill designations provides a common ground for discussiOns and
reduces misunderstandings. Commonly used terms can be agreed on if they do not represent
specific labor classifications used by payroll.

Figure 5.9 Shows the addition of craft skills to the work order. The planner has determined
that thejob requires two persons. One person must possess at least the skills of a mechanic
technician. The other person could be anyone to assist the mechanic.

ESTIMATING WORK HOURS AND JOB DURATION————4———_—._—______*_‘_

Work hours (or labor hours) are the actual craft personnel hours that technicians later enter
on personal time sheets and job duration is how many hours the job lasts. Consider a pump

 
CiM Ex. 1059 Page 45__—____———d



Attachment 1a

CiM Ex. 1059 Page 46

BASIC PLANNING 5-25

 WORK ORDER #001235
REQUESTER SECTlON Prion-W R2
#2 Control Valve B Strainer (NOZ-FC-OOB) has high

#010304. No outage required

ance Req. N0 Confined Space.

 

  
 

pressure drop. Def. Tag
Needs mech crew. Clear

J- Smith 4/21/98 3100Pm-APPROVAL: s. Brown 4/21/98

PLANNING SECTION

Clean strainer positioned in front of the control valve.
Remove strainer element, clean, and raplace.
Replace gasket if needed.
Labor: 1 Mech

l Helper

  

  

  
  
  

 
 
CRAFT FEEDBACK

Group/Syst FC Crew 1-2
EQUIP Type 18 Outage 0

 
  

  
  

FIGURE 5.9 Work order after the planner determines 1'19 craft Skill level rL‘quier.

persons working 10 hours each day. The work hours
would be 40 hours and the job duration would be 20 hours. Note that for job duration. only
calendar time when SOmeone was working on the pump applies. The estimated work hours
and job duration are necessary to schedule the work efficiently.

Operators need the duration information to hnow how lOng to expect equipment should
stay cleared and unavailable. The job duration IS also useful when considering Wmt work
could be completed in a short outage Situation. Consider a Short outage that suddenly
OCCUITEd and had an estimated length of 24 hours. Any backlogged outagejob with an est»
mated job duration of equal to or less than 24 hours should be COUSidered.

job that lasted 2 entire dayg and had two
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The planner uses the work order form to write the estimated Work hours for each job.
The planner specifies the number of persons and the work hours for each person estimated

for the work. Then the planner totals all labor hours on the work order form. The planner
also specifies the estimatedjob duration hours on the form.

The planner develops the work hours and job duration estimates from personal judgment
and consultation of the minifile in most cases. The previousjobs in the minifile are helpful.
but the planner is not restricted to using previous estimates or actual hours reported. The
planner is attempting to estimate the hours reasonably required by experienced cral‘tpersons
without unexpected delays.

Experienced craflpersons means that the planner should plan the job time estimate for
a good technician, not the average technician. not the slowest technician. and not the

fastest technician. There is no way that the planner knows to whom the supervisor will
assign thejob. The supervisor may assign thejob to the worst technician. an average tech-
nician, or the fastest technician on the crew. For whom should the planner plan? This
entire consideration is essentially the same as for technician skill level where Planning
Principle 5 recommended that the planner respect the skill of the crafts.

Estimating the time of each job for the slowest technician means adding a lot of extra
time to every job. When every job is planned this way. the planner allows too much time
that most technicians do not need. Instead of planning a job with the slowest person in
mind, the planner plans knowing that although the slowest person may need extra time. the
help may not come from the plan itself. These technicians might get extra help from being
assigned to jobs where a more capable technician is also assigned to the same job. The
supervrsor may spend more time on thejob with a technician in a coaching role. The super-
vrsor may choose to give this technician the extra time that the technician requires.

On the other hand, estimating each job's time for the average technician has problems.
Average means probably as many technicians in the same classification need ntore time as
need less time. In addition. one might think there is a small standard deviation away from this
average or mean. That is, on the whole, most of the technicians in the same classification
possess about this mean level of capability. This is a very dangerous presumption that may not
be true. In many organizations. the skill level widely varies within a single classification. There
15- 90 131753. Slngle aggregate of persons with a similar capability. Out of a group of 20 techni-
c1ans. the more realistic case may be two or three near the bottom, three a little faster. a couple
above them tnspeed. four above them, three considered decent. three considered good. and two
or three technicians who can do almost anything quickly. To complicate matters. the general
hterarchy changes With respect to different types of work within the classification. The
absolute slowest technician with respect to pumps may be quite decent with respect to valves,
Two of the decent technicians with respect to valves and piping may be quite deficient with
regard to rotating equipment. 80 the fastest technicians in some respects could be the slowest
technicians in other respects and there may be only an illusion of what average means.

One problem of planning all jobs for the average technician is similar to planning all
jobs for the slowest technician. Although the planners can estimate less time than ifthey
were planning for the slowast technician, the planners are still allowing more time than
some persons need.

The most significant problem is that there is no standard of what time a good job should
take jfall jobs are planned with average in mind. If maintenance assigns ajob. the company
has some profit motive in mind. The company wants good work and so does the technician.
What time should a goodjob take? Jobs planned for good technicians mean that technicians
pull their weight and a little more. They are notjusl. keeping up with the sled. Jobs planned
for good technicians set a time standard for all technicians by which they can judge their
skills. Planning for the level of a good technician gives the crew an idea of how good it is.

Why should planners not plan all jobs for the fastest technician? There are some problems
associated with planning jobs for the fastest technician. namely schedule realism. For one
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thing. the supervisor needs some accuracy to schedule work. The estimates also set time stan-
dards. The tituc standards should allow average technicians to rise to the challenge to do a

good job. These challenges and the scheduling are not practical it‘ all jobs were planned for
the fastest technician.

How do planners know how much time a good technician needs on any particular job?
Planners cannot know unless they are at least good technicians themselves. By putting a best
technician in planning. management assures itself that the planners can easily judge different
jobs and assess what time frames and details should be needed by a good technician.

In addition. having a superior technician as the planner gives the job plan credibility.
This helps when the supervisor finally assigns a planned job in the field. The field techni-
cian presumes the job plan to be practical and does not second-guess the standard. _

Another consideration is that ot‘job delays with wrench time. Although proper plannmg
and scheduling helps produce high wrench time. the planners do not conscrously conSider
wrench time when estimating jobs. The planners simply estimate each job Without unex—
pected delays. _

Without (Ulti’l'pt't'l't’dt]t’1£l_\‘.5' means the planner should consider including break time. but
not time to find unexpected pans. tools. or instructions that were not identified by the planner.
Jobs that take longer or shorter than estimated should be identified by the craft personnel
reporting what happened on the work order form. These comments help gunde the planner
reduce delays on future jobs. The planner may be tempted to put in “an extra hour in case
problems arise. If the planner automatically included time in the estimate tor unexpected
delays or inexperienced cral‘t personnel. actual delays or problems may not be reported it
the overall time estimates were met. The preceding discussion addressed slower techni-
cians. but not other type delays. Even the best planned jobs can run into unexpected problems.
If a job runs over or under the estimated time. it is not as important as ifcrews become better
each lime they do the job. Crews become better each time doing the Job With-plannlflg
around expected delays. The planner anticipates some delays from personal experience. but
the best source of delay information on any particularjob for any particular equPmFlublb
from its equipment file. The planner can look in the file and readily see that prevrous 'Jlfils
required an extra gasket. So the planner includes having an extra gasket In Ihelflb plan. odd
improvement would not be possible if the use of an extra gasket had never been retploms)
by the technician. Having the time estimated for a smooth job (I10 unforeseen I)“; e. b
obligates the technician to explain and record unusual circumstances thatslowed 16 _]O .
Therefore. planners should not include miscellaneous extra time injcb estimates.

There are also other reasons to include only the amount ol‘_ttme planners-actually
estimate thejob should take. The time estimate helps explain IheJOb scopc.For1nstanCE.
giving a technician a l()-hour estimate for a job that obviously should take no more than
4 hours may confuse the intent of the job plan. Consider aj0_b scope that calls for chang-
ing the lubricant of a fluid drive. but the planned estimate includes far too much [11116:
The technician may wrongly conclude the job includes changing all the Elie” ‘i”
well. The estimate ol'only the actual time expected also gives the techntc1an a reasonab e
target to shoot for and keeps the work moving. In addition. many JObS go exceptionally
W611 and end up taking less time than the planner imagined, so any extra time included
on estimates should be kept to a minimum. _ _ , . _ .

Planners should be mindful of avoiding the practice of estimating Job durations by shtft
hours. This practice might cause many jobs to be planned as 4— or 8—hour jObS when crews
work 8—hour shifts or 5 or 10 hours when crews work 10-hour shifts. This needlessly adds

hours to jobs and reduces the schedulers” ability to put small jobs in schedule gaps. A 3-hour
job should be planned for 3 hours, not 4.

A special word concerning breaks and starmp or wrapup time is appropriate. The plan—
ners’ estimates do not have the precision to be unnecessarily worried about such details. The
planners figure that l0 hours of work can be accomplished in a [0-hour day. Planners usually
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consider there would be no breaks in short jobs, but one or two breaks in longerjobs during
a single day. Similarly, the planner might realize there is a certain amount of time lost in start-

ing up or wrapping up at the beginning and end of shifts. Plans for a short job do not make
special provision for these times, but plans for longer ones might. On the other hand,job plans
should recognize that time might be required for cleanup at the end of certain jobs regardless
of size. '

Finally. one must remember that even before management ever initiates planning and
scheduling, a quality focus must be in place. Technicians must not feel they must meet a
limited time estimate rather than do good work. Planning pushes so hard for productivity
that the work force must have adequate concern for quality.

Figure 5.10 shows that the planner of this example work order estimated 5 hours for each
person. The planner estimated the total job to require 10 labor hours and 5 duration hours.

PARTS
—-—-—_—_—“—__u—______—_H_

The identification and coordination of parts or material is an area where the planner can
greatly help improve craft productivity. Although scheduling information provides
the greatest planning help to maintenance. planning‘s help with parts is the most visible.
This 18 the reason most organizations begin planning departments. The offer of help with
parts usually encourages technicians to accept planning.

. On the other hand, the advertised idea that planning will identify all future parts severely
hinders the accomplishment of the planning mission. Planning cannot gather all parts infor-
mation before all jobs. The technician‘s idea of that purpose which planning does not fulfill
gives planning a poor reputation that hinders later cooperation from technicians. The vital
role that planning fulfills is to save and retrieve parts information that the technicians have
previously gathered. This is how planning helps future jobs. Management should first
introduce planning properly to avoid later misunderstandings.

The intent of planning with regard to parts is to identify them and ensure their availability
before LfRJOb beglflS. The planning department may also stage cenain parts to reduce delays
11'] techntcrans having to gather them. As with job instructions, the planners reduce potential
JOb delays when the work order plan identifies parts because the technician does not have to
make extra tops to procure them later after the start of a job.

To identify the parts ajob requires, a plann
rev1ew prev10us Job requirements or problems.
contain most neceSsary parts information. 0th

of possible parts. If the necessary information is not in the minifile, the planner may be able
335le ‘0 Identify the parts necessary in the inventory catalog or listing. The planner might
do this even for reactivejobs if there is time. On proactive jobs, the planner might spend a
consrderable amount of time searching the plant‘s other technical files or vendor files. The
planner makes sure. to make a copy of any helpful information found to put in the minifile.

The planner writes down the information for needed parts directly on the work order
form. The planner should identify only anticipated parts within the plan itself on the work
order form. By only identifying anticipated parts within the work plan itself, the planner
helps clarify the job scope. However, many jobs may need additional parts other than that
first anticipated. The planner should include the identification of other parts that there may
be a fair chance of using. This allows the technicians to obtain them more quickly if needed.
The planner may identify these parts lower on the work order form and not necessarily
within the plan of the anticipated work.

Even if there have not been delays on previous work, including a parts list in the planned
package helps the technician understand the equipment and be ready for procuring unan-

er first consults the equipment‘s minifile to

The plans and feedback from previousjobs
er material in the minifile may contain lists
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ticipatcd parts. The planner might attach a list of all parts the equipment uses if the list is

readily available. The planner attaches a copy of this list to the back of the work order form.
The planner never sends the original out in the field. The planner also makes a note on the
work order form identifying attachments. This note helps the technician know there should
be attachments in case something becomes lost. It also helps the planner account for
returned items at the end of the job. The planner would not attach a complete parts list
for a simplcjoh that would definitely not need any ot‘the parts on the list. This would simply
encumber the technician with extra paperwork.

 WORK ORDER #001235
REQUESTER SECTION Priority R2
#2 Control Valve 13 Strainer (N02—FC-003) has high

pressure drop. Def. Tag #010304. No outage required.
Needs mech crew. Clearance Req. N0 Confined Space.

J. Smith 4/21/98 3:00pmAPPROVAL: s. Brown 4/21/98

PLANNING SECTION

Clean strainer positioned in front of the control valve.
Remove strainer element, clean, and replace.

Replace gasket if needed.

Labor: 1 Meeh 5hr Total labor 10hr

l Helper 5hr Job duration 5hr

  
  
  
  

  

  
  

 
 
   

 

CRAFT FEEDBACK

 

  

  

  

.

yst FC Crew 1~2
Outage 0

APP

P] T e RE Group/S
CODING 3i] ype 5 Equip Type18E W
 

FIGURE 5.10 Work order after the planner estimates the time required.
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Once ajob begins the planner is no longer responsible for hciping identify arty necessary

parts. The responsibility then falls on the crew supervisors and technicutns. These persons
may use any available resources including all the tiles in the planning department. They
must record parts information uncovered during job execution as feedback on the work order

form to help future work.

Equipment Parts List

Information on parts that equipment might require comes in many forms. Lists of parts are
known by different names such as part breakdowns and bills of material. Manufacturer

“exploded view diagrams“ or illustrated views showing how the different parts fit together
are extremely useful.

The specific work orders from pastjobs contain parts information either in the plans or in
the feedback. Numerous repetitions of previousjobs develop a thorough listing.

The planner might use a parts form to record in one place the identification collected front
previous work orders. Such a form is shown in Chap. 7. Forms and Resources Overview, for
planners to include in minifiles when they create them.

If there is a standard plan as shown in Chap. 7 for a particular piece of equipment. it
might contain a thorough listing of parts.

The storeroom inventory might be arranged by equipment number or contain a comparable
sort. In addition. the CMMS computer system inventory module might automatically record
the previous use of parts by equipment. This would provide an ongoing development ofa parts
list for each piece of equipment as maintenance works on jobs. Unfortunately. many CMMS
inventory modules do not provide this automatic feature because they presume the plant has a
complete set of parts lists for all its equipment. The modules primarily concern themselves with
tracking quantities on hand and reservations for specific work order numbers.

When the company purchases new equipment. the equipment normally comes with an
0&M manual showing a breakdown of parts. In addition or instead. the 0&M manual

might contain a list of recommended spare parts. Planners must insist on receiving these
manuals when new equipment arrives. Planners should then create the appropriate minifiles
to facilitate their use. If the planners merely place the manuals on the technical file shelves
without sorting the information into minifiles. later efforts will be hindered. The planner
may later find the manual to contain information for all the manufacturer‘s models and the
planner will then be faced with an additional identification task.

Equipment sales proposals or negotiation notes may contain listings of proposed
spare parts.

The planner might obtain lists of parts from vendors or manufacturers.
Management might initiate a project to gather parts lists from vendors and manufacturers.

This effort could involve the identification of desired equipment, the collection of the lists.
and the insertion into the proper minifiles. The project might involve plant engineers or
other technical specialists. Management might choose to involve contract labor.
Management might also choose to use field technicians to gather the data. Including tech-
nicians would facilitate their acceptance of the planning file concepts.

Purchasing

Sometimes a planner finds that a pan necessary to execute a job is unavailable. The planner
is responsible for all planned packages that are waiting for material. This material may be out-
of-stock inventory items being ordered by the storeroom or nonstock items to be ordered by
the planner. For nonstock items, the planning department is responsible for procuring the part.
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The planner identities on the work order form nonstock items that the planning depart-

ment procured. The work order identification would normally name the item and describe

where it was placed or staged after the plant received it.
The planning department has to include a purchasing capability or some method to

procure parts. This purchasing capability may involve close coordination with a company
or plant purchasing department. (In some companies. planning itself may be a department

within the plant purchasing department.) Planning may also be able to purchase some
material through direct vendor contact and purchase orders. The planning department

might control several blanket purchase orders set up by the purchasing department to
allow planning to buy certain material with a minimum ot‘paperwork and administration.

When nonstock purchased material arrives at the plant. the planning department verifies
that the shipment contains the proper material and makes the work order available for
scheduling.

Many planning departments employ a separate purchaser or expeditet to handle most
or the PUFCh'dSing coordination duties. This allows one or two persons to develop more
familiarity with the company‘s purchasing requirements. This familiarity helps the person
push through urgent work requests faster through the system if needed. In addition. this
person might contribute to the planning department by having a specral talent for find-
ing parts that are difficult to locate. On the other hand. the planning department might
prefer that the planners locate the desired parts and initiate the purchase. The purchaser
would be more of an expediter to complete the details of the transaction and ensure the
timely arrival of the material. Having a separate person might take an zldlt‘lllllstrallve
burden from the planners. . . -

In addition. once ajob is in progress, the craft supervisor is responsrble tor procuring
any parts that were unanticipated during planning. If the storeroom does not have these
parts, they must be purchased. The planning department does not want supervrsors E:
interrupt planners. but recognizes that a specialist might best handle purchasmg. Having
a separate person in planning that the supervisors can access for purcl'l'db‘lng_mlght allow
resolution of both concerns. The supervisors could receive help. but not interrulJ1 the
planners. ‘ _ .

A Planner also needs to spend considerable time in the field. A planner spends ”Te “1
the field to scope work as well as to inspectjobs-in-progress. Lookmg 3IJOb5'.'“'p‘-Oolres§
allows the planners to increase their feel for the degree thatjobs proceed according to P ““5
and the completeness of feedback. On the other hand. a purchaser frequently “3395 L0 be
available to accept return phone calls front vendors. Having the purchaser separate from the
planner may facilitate these different planning depzu‘tment needs. .

A plant might consider having a separate person to handle some purcha51
the following circumstances:

 

ng duties under

1. There is a lot of bureaucracy or complexity in the purchasing procedures.
2. Maintenance has a person available with the sPCCial talent required.

3. The planning department is fairly large and has more than three or four planners.

4. There is a continual receiving of shipments that must be inspected and staged.
5. There is a continual need to spend time verifying that parts will be compatible With the

system or existing standards.

6. Planners are each planning for 30 technicians rather than 20.

In general. the purchasers would either be responsible to or report to the planners.
Depending on their duties. the purchasers may not necessarily have to be technicians.
Clerks may be qualified to serve as purchasers. The end of this chapter includes an
overview of these purchaser or expediter duties.
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Stateroom, Reserving, and Staging

In addition to naming any parts on the work order form. the planner also records the
storeroom identification or stock numbers. This precisely identities the material to avoid

possible misunderstanding or delays at the storeroom. The technician presumes any
planned part with a stock number is kept in the storeroom. The planner Identifies which
storeroom stocks the material if the plant has more than one storeroom.

Next the planner reserves anticipated parts in the storeroom and marks the planned items
as “Reserved" on the work order form. Resen’iug parts means that the planner has placed a
reservation on an item with the storeroom. This action ensures that the storeroom will not

run out of the items before maintenance executes the particularjoh that had a reserved ptut.
The storeroom uses the work order number to identify the reservation requirement.
Normally the planner reserves pants that the plans require from the storeroom even if the
sroreroom has an ample supply of the items. This allows the storeroom more timely notice
0f the consumption of parts and helps it prepare for replacing inventory. The planning
department also develops good work habits by reserving most parts. There are certain parts
that the storeroom keeps in limited sapply and the reserving of parts on a routine basis
reduces the possibility of overlooking their reservation. Otherwise. a technician may start a
plannedjob and find that a planned part is unavailable.

One common problem plants encounter is not experiencing a high stockout rate when. in
fact, the storeroom frequently does not have enough parts the planner or technicians seek.
Stockouts measure how many times the storeroom is out of an item that the pl
requires. Stockouts do not necessarily measure that a storcroom is either ottt of
has a less than desirable quantity on hand. The discrepancy is caused by the planners or tech-
nicians not reserving parts or requesting pick tickets for items that are out of stock. When a
planner sees that there is no desired item available, the planner will often pl
way. For example, a planner may change a plan to replace a valv
entire valve because the storeroom is out of bonnets. A technici

ofajob in the same manner. Because no one ended up requesting the deficient pan. the plant
never experiences a stockout. Therefore, the planner and technicians should always rename
the parts to cause a stockout even though the planner and technicians altcr the jobs. In this
manner, the jobs are planned and executed expeditiously and the storeroom receives the
appropriate signal to have enough quantities on hand in the future.

Another related problem is the storeroom having parts reserved forjobs that maintenance
has already completed. This is usually caused by technicians requesting parts at the store-
room without informing the storeroom of a previous reservation. The technician receives the
requested item, but the storeroorn does not reduce the reservation quantity. The storeroom
handles this problem by checking work order numbers for previous reserved parts when issu-
ing parts to technicians. The storeroom should also check completed work order numbers
against outstanding part reservations occasionally and canceling the reservations.

Next the planner stages any appropriate parts and marks on the work order form which
items are “staged“ and where. If items will not be staged until later. the planner does not
mark on the work order form. Those items will be marked later when staged.

Staging is done for the same reason the operations group clears equipment ahead of
time: to avoid delays. A plant does not desire for a crew to stand around waiting for
operators to clear a piece of equipment. Similarly, the plant prefers a crew not to stand
around waiting for a part or tool to begin a job if the item could have been provided
ahead of time. The provision of the tool ahead of time is referred to as staging. Staging
goes beyond reserving items in the storeroom or tool room. Staging places the items in
convenient locations for the technicians. These convenient locations reduce the need for
crews to make more time-consuming arrangements or side trips to gather the items.

The planning department always stages special purchased parts that inventory did not
carry. The planner must note on thejob plan where these parts were placed after their receipt.

ant currently
a material or

an the job another

e bonnet to replacing the
an may change the execution
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It may be more appropriate [or supervisors or schedulers to determine whether parts
should be staged based on scheduling concerns. Therefore. the next chapter on scheduling
discusses guidelines to assist planners determine the need to stage parts. These guidelines
are summarized in App. A.

Figure 5.! I shows an example work order after the planner has determined the necessary
parts. In the equipment s miniiile. the plannet lound that a previous job identified the gasket
stock number. Beetuse the job uis reactive the planner uould not have otherwise spent much
time trying to determine auisket number it it had not been teadily axiilable The planner noted

the gasket‘ s price when resening it and v.rote the necessary iniomiation on the job plan.

 WORK ORDER #001235
REQUESTER SECTION Priority R2
#2 Control Valve B Strainer (NOZ-FC—003) has high

pressure drop. Def. Tag #010304. No Outage required.
Needs mech crew. Clearance Req. No Confined Space.

J. Smith 4/21/98 3:00pmAPPROVAL: 5_ Brown 4/21/98
PLANNING SECTION

Clean strainer positioned in front of the control valve.
Remove strainer element, clean, and replace.

Replace gasket ifneeded.

Labor: I Mech 5hr Total labor 10hr

l Helper 5hr Job duration 5hr

Parts: Strainer lid gasket GSK-RR— 130* Qty 1 Cost $1063

  
  

  
 

 
 

  
  

  
 *RESERVED 
 

 
 

CRAFT FEEDBACK

 

 

  e RE Group/Syst FC Crew 1-2CODING PlanT
Equip Type 18 Outage 0WorkTfipe 5

FIGURE 5.11 Work order after the planner determines the pans required.

 
it» w’1173 o <IDF“
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SPECIAL TOOLS

Similarly, special tools is an area where planners can help boost crew productivity hy
reviewing pastjobs in the minifile. A special mu! is any device that would not ordinarily
be carried in a craft tool box. Examples are come—alongs, cranes. and shim packs.

The planner’s intent is to allow the technicians to gather all the tools they should need
before they first go to thejob site to avoid extra trips later. As with parts ilndJUb instructions.
the planners reduce potential job delays when the work order plan identifies specral tools
because the technician does not have to make extra trips to procure them later after the start
of ajob. As with any trip, the technician‘s leaving thcjob site delays thejob and might not
consist of merely traveling to the tool room and returning with the proper tool. .

Special tools might be kept in the tool room or other places. Certain tools may be available
in one of the craft shops. Other highly specialized tools may be kept at the site of the equtp-
ment where it is normally utilized. For example. one plant has a special bar that is used to
apply enough torque to unbind a particular control valve. The plant keeps the bar next to the
valve. One of the planner‘s duties when scoping thisjoh is to ensttre the bar is there. Another
plant keeps a locker full of special tools to work on burner parts on the bumer deck of its
unit. The planner should remind the technicians to retrieve the locker key from the tool room
when they perform work on the burners.

The primary source for special tools is the planner's personal experience and int‘omiation
from pastjobs in the minifile. There also may he lists of special devices recommended by
manufacturers or vendors in 0&M manuals. These lists should be kept in the minifiles once
they are found. The tool room might also employ a “job tool card“ to keep track oftools issued
to jobs rather than individual technicians. This allows the tool room to issue tools over a

period of time to largerjobs that might be conducted by several crews of technicians work-
ing alternating shifts. In these jobs and otherjobs, it might be easier for the tool room to issue
thetools tojobs rather than individuals. On these jobs the planner should encourage the tech-
ntcrans and tool rooms to provide copies ofthc cards afterjob completion to keep in minililes.

Infrequently, the planner may also be able to help the technician avoid carrying an entire
tool box to the job site. For instance, a certain job may only require a llathead screwdriver. In
these cases the planner would note that “job only requires" the particular few tools prescribed.

The planner writes Special tools on the Work order form. The planner writes any special
identification numbers if the tool room has such a system. (As discussed later. the planner
also uses this section of the form to indicate if thejob needs any contractors such as insu-
lators.) The Planner also identifies any special tools that the planner staged in accordance
With the plant’s gUidelines. Staging of special tools often helps crews avoid delays. Chapter
7 discusses staging.

Figure 5-12 shows an example work order after the planner finished writing in tool
information. The technicians would take out the strainer and place it in the plastic bag. The
technicians would then transport it and clean it in the shop steam cleaning room. The tech~
nicians would then replace the strainer and refasten the assembly. The technicians would
clean ”P the area and PUt the rags in the special hopper in the fuel oil room. The planner
needed only write down the rags. dcgreaser. and plastic bag as special tools.

JOB SAFETY 

Job planners never take job safety for granted. The planner first makes sure the origination
section of the work order specifies whether the operations group must clear the equipment.
The planner contemplates if there are conditions on the job site that will affect the safety of
personnel. For each special safety concern. the planner describes the necessary safety issues
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WORK ORDER

REQUESTER SECTION #1218331325
#2 Control Valve B Strainer (N02-FC-003) has high
pressure drop. Def. Tag #010304. No outage required.

Needs mech crew. Clearance Req. No Confined Space.
J. Smith 4/21/98 3:00pm

PLANNING SECTION

Clean strainer positioned in front of the control valve.

Remove strainer element, clean, and replace.
Replace gasket if needed.

Labor: 1 Mech 5hr Total labor 10hr

l Helper 5hr Job duration 5hr

Parts: Strainer lid gasket GSK-RR-l30* Qty 1 Cost $10ea

APPROVAL; S. Brown 4/21/98

Tools: Rags, Can of degreaser, Plastic garbage bags.

* RESERVED

CRAFT FEEDBACK

APPRI VAL'

CODING PlanT e RE Grotip/Syst FC Crew 1-2
Work ype 5 Equip Type 18 Outage 0

 
FIGURE 5.12 Work order after the planner dctcmiines the tools required.

on the work order form and attaches or references any pertinent information. The planners
always ensure that any developed or researched information is copied to the minifile. The
planner may find useful information already in the minifile. This is one circumstance in which

a planner might do more extensive research on a reactive or minimum maintenance job.
The planner also considers whether the job will be in a confined space or involve special

chemicals. As usual. the minifile becomes a repository to help scope jobs in this regard and
retain useful information.
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Confined Space

- . . ' n.

A confined space is an area with a potentially'dangerous environment regzirdifllgljci-l‘lggigigle
The planner considers several questions regarding posstble confined space wor '. n Wd :1 hole
this is a confined space? 15 it possible the space requires continuous air n1-Olllvtl)n-?$Jil] the jobguard? Is there work to be done at intervals that will require specral monitoring.
scope change during the repair affecting the conditions as permitted? . d 1r nrifli-

If the work involves confined spaces, the planner ensures that the work or L d lasnlnation information and work plan reflect this requirement to follow the establishe P
n - n u .. . - CC. uircdprocedures. The planner adds entry superVisor or hole person to the persons r 1

section of the work order form.

Material Safety Data Sheets

. ‘ . ‘ . es the
present on the Job site, the planner writcsor attach oceSSneceSSary MSDS information on chemicals present. The planner will write the pr

necessary to protect maintenance personnel if necessary.
5 n I I ‘ b—The Internet IS becoming a useful source for accessing MSDS sheets for Germ“ Sn

stances. A CMMS might also be helpful in this regard.

I

. eq lpme t K: where the planner can easily glance? p dSpend time UCCaSlonalIy to total n is considered Engineers can go through mml 1 able
to see this cost data without 3 eillIIJJOb :2?ng fer a few PTOJeCts However planner? mufilus ' '

Another reason actual cost e on as they plan TOUIlne maintenance jObS dmly hl’
that I . ngle ‘1 6,aim the P anning estimated for a 51 da)’on a time sheet becausegthe cizatsfpkeiqays t0 cornPlete HOWever, the techniclan puti ntCOS: the mummy 1 day, 2 dab/S, 01 3 da :gofdld not 35513" any more work Dld the eqll Giltprobably cost the co Yr 0 lab
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fizz-(11:; airfoil]- the‘eqnipment cost only a single day was that was the .lOb‘g stundard as estab-
accOUnting q qlijdmltlr. That was what the Job'should-have taken. On the other hand. most
is becausc; 1h); :pis and computer programs might attribute all 3 days to the equipment. This
lion, it is ve yd'EPm attribute any cost to an mefltcrentntamtenance organization. In addi-
avflilability Tryh‘iaflcuh to establish on a Job-by-job basrs the cost to the company for. lost
Work Order; Wclre pre most maintenance cost systems do not account for them on individual
differehceslq'houllal icr or not all 01 these dullerences are meaningful ts beside the pomt, The
[ion of helpiul _ b [not delay the collection of maintenance information. The rapid accumula-

AHOIher r J0 tnlonnanon will begin when it IS started. . _ . .
working with”??? '0 Show cost Inlormauon on the Job plan is to gutde technrcmns when
to the Storey Parts. Certain low cost parts may not be practical for the techmcran to return
These name?“ when unused. Other small parts may surprtsmgly cost thousands oi dollars.these deter};- 1E)U,Id be handled With more care than others. The tecthtan can only make

The Pl'tll ”3:11PM when the planner includes price information on the Job plan.hours; Thi; alllu ltrst calculates labor cost. The planner hrst uses a standard rate for all laboramong dift’crauwf ”ll: Planner quickly to add up the total cost or labor. it also reduces JealousyHOwevcr 1hent emits and skill levels not to have actual wage information thrown in their face.enCOUTflgég f5 use 01 some labor mte‘shows how much labor does cost the CO‘mp-dtrfi-Itlgnd
Ullrs lsjuéutgcryunc {0 become as ethetent as poss‘tble. Usrng a standard rate tor a a orment Cons: I lnlble. Maintenance decrstons require an accuracy showing whether cenmnggutp-

and a ceni rulindredsol dollars each year or thousands. The wage ditference [361“pr a alizeplanned three electrtcran will not skew data used tor this purpose. in addition. tin. p‘anrlifir tbs
assigned Tl JOb for the minimum skill level without any ccnatnty who it. 1Cflit/lg “yin;
easily allpwlcr‘gmm the planning department uses a standard labor wage ratcel. f? terms may
not appreciallleEE-e 'act labor rates but caution should be used considering I eren

his bog; M‘Mng exact wage dtlferentials.) ‘
hours. Th" . - ““65 f1 Standard $25 per labor hour to illustrate
d E" 15 llgure lnClUdes all wages and benefits0 g n‘ 0[ c .' ' . ‘ . _
Would , 0mm“ Wrench time or administration tun . . ' b fPay to an cmployce each year in benefits and wages dtVided by the Usual num '31" 0Du . _ 'on Sigrked each Year on straight time. Job plans do not considerthat yobs may $13303:de
Plannin ”he: Ouvertimc is more of a cost of scheduling or maintenance tpfmct eaTh g. Th” itgure may not be appropriate for many industries or geograp tea ar 3.e Planner USES a standard rate of $25 per hour for each work hour and writes the labor

3‘ esti‘ male d' . .
Th . lrettly on the work order torm. _‘? Planner then Calculates the cost of parts. FiFSl- the planner only needs to include the

1 Parts that the planner anticipates the craft will use. Second. the planner determmesgo. _ '' at or the Items. The planner notes the inventory price when the planner reserves thee computer lists several prices for an item,
1 cost to the company as a

the concept of estimating labor
labor hour. it

e. It merely represents w

CO

0 determine routine cos - ‘ .
for parts needing specral purchasrng

CXpediter 0rd lanner includes the cost for all anticipated parts on
CPS the P311 The P . t cost for each part and includes the

' (if Parts in the total estimate for the JOb- -fer a . t e Planner Considers the cost of Special tools. The planner does not include acostble in the tool room and a specral cost w11l bes e - _

1neutrepd Clal [001 unless the item is not availa _. The cost for contracting out work would be included as a spectal cost. This chapterdis(ingqmes . . .
Contracnng Work in the next sectron.
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The planner then totals all the cost estimates for labor. parts, and tools at the bottom of
the planning section of the work order form. .

Finally, the planner informally consults the planning supervisor if the estimated cost 15
over a certain amount established by a planning department guideline. $5000 for examplc‘

The planning department has a guideline to scrutinize more expensive job plans to
determine if another strategy is advisable. Some persons may feel that this is an unnecessary
precaution. Their reasoning suggests that because the plant already exists. it must 'be
maintained. They reason that all jobs must be executed. However, the planner consultatl0n
is not necessarily checking to see ifthe plant will execute thejob. The planner consllIts [0
see if a more prudent alternative exists. For expensive jobs, it never hurts to get a 5660'“!
opinion. In addition, perhaps the plant should not execute the job after all. This plflm
exists, not another plant. Sometimes employees request improvements to the plant lh'dL are
Simply not advisable for a number of reasons. Many times the proposed task chCCdS [he
econortncpomt of diminishing returns. There would be a benefit but the benefit WOUId
not outweigh the cost of thejob. Identifying projects that would modify the plant is One

_ . ork type. Project work adds capability 1h?t
’ plant or eCll-"Pment is better than before. Projects must be carefll1 Y

regard to expensive tasks.
Figure 5.13 shows the e

completing thejob. estimam.xample work order after the planner finishes the job plan b)’

. artmem ' I. i so
p ans for co t Primary reasgn mama e Promotes contractor work Their red rk
WOrry by p n ractors less familt withlfi mtem implemented planning was to create t is

01mm out . an e Ui m 06353
contractors are 1g Mornings One q P ent Management might tryt sO at

ale familiar wiitrlltmrlg Principle 5 SPECifieS that plannergga
or comraClOI‘ work in the Speep am eqmpment. The planner idea“ 1

ial tools portion of the work order P13”
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WORK ORDER

REQUESTER SECTION #9331?1:325
#2 Control Valve B Strainer (N02—FC-003) has high

pressure drop. Def. Tag #010304. No outage required.
Needs mech crew. Clearance Req. No Confined Space.

J. Smith 4/21/98 3:00pmAPPROVAL: s. Brown 4/21/98

PLANNING SECTION

Clean strainer positioned in front of the control valve.
REmove strainer element, clean, and replaces

Replace gasket if needed.
Labor: 1 Mech 5hr Total labor 10m

1 Helper 5hr Job duration 5hr
Parts: Strainer h‘d gasket GSK-RR-130* Qty 1 Cost 310%
Tools: Rags, Can of degreaser, Plastic garbage bags.

 

 

*RESERVED

1blanner D. Lee 4/22/98 Job estimate: $260

CRAFT FEEDBACK

 

  Crew 1-2
Outage 0

 

 

Group Syst FC
Equip Type 18  

of craft interference because the contractor can
0 . . . - ' -men W: the IHSulation with the equiPI‘fl‘?m 5““ “‘ semce before mmnlenaflce work com

its CBS. Th ' - lace the insulation after maintenance completes
3nd . -

Whe the plant returns the equ1pment to se
:11 {HSulation must be removed, the P1 .
“IOU-Work file. The planning supeer

rvice.

anner puts the work order in the waning-
Ohms“ - d " 't d ' d' 'cl 1set (or another esignae 1n 1V1 ua)
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coordinates the insulation contractor work and returns the work order to the planner after
the contractor removes the insulation. The planning supervisor gives the contractor's cost

estimate for removing and replacing the insulation to the planner at this time. The planner
then proceeds to finish scoping or otherwise planning the work. if needed. and passes the

work to the waiting—to-be-scheduled file. The planner must exercise caution that necessary
equipment tags orjob markings remain in place or are replaced in order to help the technician
later executing the job.

When the craft completes its work and the planner receives the work order back, the

planner then makes a copy of the work order form. The planner places the copy of the form in
the waiting-for—insulation-work file for the planning supervisor to coordinate the contractor for
replacing the insulation. The planner uses the estimated insulation cost for the actual cost also.

The paperwork of determining the actual cost from the blanket Work order used for insulation

is not practical. However, in unusual circumstances, the contractor informs the planning super-
visor of the actual cost. This information is returned to the planner for updating the minifile.

Other Contracted Out Work

The planner handles on—site contractor work that is not routine or does not have special con—
tracts in place the same way as purchasing nonstock parts. The planner has the planning
department purchaser determine the cost and have the contractor ready to mobilize. The

planner then puts the work order in the waiting—to-be-scheduled file with a note describing
what coordination is necessary for using the contractor. The maintenance scheduler initi—
ates the coordination if advance notice is required. The crew supervisor makes any coordi-
nation requiring less than a few days. The crew supervisor supervises the contractor on-site.

The planner does not supervise contractors because that would interfere with future job
planning and otherwise engage the planner in an activity that does not leverage maintenance.
Anyone from the crew would be spending an hour to supervise when the planner would
have to spend an hour as well. There is no leverage from the planner. On the other hand,
there is a leverage from the crew supervisor’s standpoint. The crew supervisor should be
out in the field anyway so the crew supervisor supervising a contractor may not take any
time. The crew supervisor should supervise the contractor, not the planner.

Plant engineers or technical specialists normally supervise or inspect contract work per—
formed off-site. However,. some smalljobs such as getting parts rebuilt might involve the

maintenance force. For getting parts rebuilt off-site for a job-in-progress. the crew super—
visor coordinates this work through the too] room or through the purchaser (or expedite-r).
For rebuilding used parts after maintenance completes ajob, the crew supervisor writes and
submits a new work order to rebuild and have the parts placed in stock. The planners would
then coordinate the work. Placing the responsibility to initiate follow-up work directly on
the crew superVisor lessens misunderstandings resulting in parts not being rebuilt.

CLOSING AND FILING AFTER JOB EXECUTION~——-——.________

The planner now performs one of planning‘s most impottant tasks. To move each future
job up the learning curve, a planner must place information used or discovered during a job
into the minifile. The planner completes the work’s actual cost directly on the work order
form and updates any necessary minifile sheets. The planner places the original Work
order form in the minifile. When filing the work order form, the planner sends a copy to the
planning clerk for updating the computer for job closure. The clerk subsequently forwards
that copy to the originator or otherwise notifies the originator of job completion.
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If the technician or planner has indicated on the work order form that drawing or

equipment technical data has changed. the clerk sends an extra copy to the plant engi—
neering department. If the plant keeps a single CMMS database for equipment design
information. the engineering department might not need information other than to revise
drawings.

The planner needs to ensure that the necessary details of the actual job execution are

clear enough to maintain the equipment database and help future work. Occasionally. the
planner must dig and dig to get goodjob feedback. The planner might need to consult With

the technicians or supervisors to clarify job details. A routine failure of a crew to report
feedback must be brought by the planner to the crew supervisor or planning supervisor s
attention. In addition. if the work order feedback indicated that maintenance made only a

temporary repair. the planner may need to ensure that the necessary follow-up work orders
have been written to address the situation. , . .

The following provides guidelines for adequate job feedback the craft tecthians
should provide.

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

2. Identify labor hours ofeacli person. Give start and finish times ijOb' Exlen any van-
ance from the plan estimates if greater or less than 20%.

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

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

5. Identify actual quantities of parts used and report stock numbers if no

6. identify actual special tools used or made if not given by the plan.. - i

7. Return the original work order and all attachments Prowded by planning- Inflligiinaihz
field notes and return any datasheets that the technician filled out whether or n0 9 3
provided them.

1 given by the plan.

8. Return updated drawings.
. - . . -. mbers and

9. Note an e - ' ‘ ‘c-il information such as new sendl nu
y hanges to equtpment techm t . rmation or literature that

model numbers and names. Return any manufacturer‘s 1!th . . es ecially vital
was received with any new parts being installed. This intonndllon ‘5 p
and often cannot otherwise be determined [0 help future maintenance. .

d thrust). wear ring
- I . . . ‘ , ' acieflr'mCe-‘i (radial £111 . _10 nclude arty other llllOt’lTlaIlOn such as bearinD t lint: condition and

clearance. shaft runout clearance. bearing [0 CEIP clearances}. coup
gap clearance.

11. Make any recommendations to help future plans.

The plant might want to conduct a short. 1- or 2-hour trainlhg class for mgnlmeLZ'LZZ?
work force to describe the basic responsibilities of craft techmcrans for prov;l I? w rk and

Figure 5.14 shows an example work order after theicrew has execlute t find: to the
given feedback to planning. Figure 5.15 shows the closmg notes the p anne; 16 h
work order to update the work order form totals for time and cost. Figure . . s ows ;
new work order an operator wrote 5 months Eater with a similar problem. thureVSJ
shows how the planner was able to use feedback from the jOb completed previouslyto
improve the new work order‘s job plan. The planner was able-to identify several Spectal
tools to help the craft technician avoid an extra [rip to gather an impact wrench and sockets
after arriving at the job site. Notice that the planner did not Change the plan for craft skill
or time required. The planner still felt that the job required only a Single mechanic With
a helper for 5 hours.
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 WORK ORDER #001235
REQUESTER SECTION Priority R2
#2 Control Valve B Strainer (N02-FC-003) has high

pressure drop. Def. Tag #010304. No outage required.

Needs rnech crew. Clearance Reg. No Confined Space.

J. Smith 4/21/98 3:00pm

PLANNING SECTION

Clean strainer positioned in front of the control valve.

Remove strainer element, clean, and replace.

Replace gasket if needed.

Labor: 1 Mech 5hr Total labor 10hr

1 Helper 5hr Job duration 5hr

Parts: Strainer lid gasket GSK-RR-130* Qty 1 Cost $10ea

Tools: Rags, Can of degreaser, Plastic garbage bags.

  
  

 APPROVAL: S. Brown 4/2l/98

  

  
  
  
 
 

 

 

 
 

*RESERVED

Planner D. Lee 4/22/98 Job estimate: $260

CRAFT FEEDBACK

Cleaned strainer. Replaced gasket. Used 2” combination,

2” impact socket, and impact wrench. 2 mech-7 hours ea.

Job Started 4/23 7am. Finished 4/23 2pm.

 

  
  
  

 
  

 
 

 

  
 

C. Jones 4/23/98 L- L. Vincent 4/23/98
CODING PlanT e RE Group/Syst FC Crew l~2

Work ype 5 Equtp Type 18 Outage 0

 

   

FIGURE 5.14 Work order after the crew executes the job and provides feedback.

SUMMARY 

Seeing explicit descriptions of the steps a planner takes helps one understand how the com-
pany actually conducts maintenance planning. The chapter described first the work order
process and then the flow of planning activity within the Work order process. As the dis-

cussion unfolded, a planner scoped and planned an example work order and the reasoning
behind each step was explained. This chapter should allow companies to tailor their own
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 WORK ORDER #001235
REQUESTER SECTION Priority R2
#2 Control Valve B Strainer (N02-FC-003) has high

pressure drop. Def. Tag #010304. No outage required.
Needs mech crew. Clearance Req. No Confined Space.

J. Smith 4/21/98 3:00pmAPPROVAL: 3_ Brown 4/21/93

PLANNING SECTION

Clean strainer positioned in front of the control valve.
Remove strainer element, clean, and replace.

Replace gasket if needed.

Labor: 1 Mech 5hr Total labor 10hr Actual 14

l Helper 5hr Job duration 5hr Actual 7
Parts: Strainer lid gasket GSK-RR-130* Qty I Cost $10ea
Tools: Rags, Can of degreaser, Plastic garbage bags.

  
  

  
  
  
  
  

  
  
  

 
 
 

 

 

 
 

  
 
  

 

*RESERVED

Planner D. Lee 4/22/98 Job estimate: $260 Actual: $360

CRAFT FEEDBACK ” . .
Cleaned strainer. Replaced gasket. Used 2 combinahon,
2” impact socket, and impact wrench. 2 mech-7 hours ea.
Job Started 4/23 7am. Finished 4/23 2pm.

 

  
 C. Jones 4/23/98

CODING PlanT e RE

Work ype 5 map Type 18

FIGURE 5.15 Work order after the planner writes in the actual field cost for the history file.

L L. Vincent 4/23/98
/S tFC Crew 1-2

Group ys utage 0
 

[Tl O
   

systems to implement effective planning. The next chapter presents the same'level of detail
in describing the specific activities of advance scheduling and daily scheduling. Appendix
E narrates duties through step-bynstep activities for the maintenance planner and App. F
does the same for many of the other persons involved in the planning process.
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 WORK ORDER

REQUESTER SECTION #Qngfiylg
Unit 2 Cntrl Vlv B Strainer (N02-FC—003) high

differential, needs attention. Def. Tag #037114. No outage.

Mech crew. Clearance Required. No Confined Space.

F. Balder 9/11/98 2am APPROVAL: 3_ Brown 9/11/98

PLANNING SECTION

  
  

 
 
 

 

CRAFT FEEDBACK

CODING PlanT e RE Group/Syst FC Crew 1-2
Work ype 5 Equip Type 18 Outage 0

FIGURE 5.16 New work order later on
information.

 

   

   
  

same equipment after the originator completes the
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 WORK ORDER #002107
REQUESTER SECTION Priority R2
Unit 2 Cntrl Vlv B Strainer (N02-FC-003) high

differential, needs attention. Def. Tag #037114. No outage.

Mech crew. Clearance Required. No Confined Space.

F. Balder 9/11/98 2am APPROVAL: 5_ Brown 9/11/98

PLANNING SECTION

Clean strainer positioned in front of the control valve.
Remove Strainer element, Clean, and replace.

Replace gasket if needed.
Labor: 1 Mech 5hr Total labor 10hr

l Helper 5hr Job duration 5hr
Parts: Strainer lid gasket GSK-RR- 130* Qty 1 Cost $10ea
Tools: Rags, Can of degreaser, Plastic garbage bags,

2” combination, 2” impact socket, and Impact
wrench.

  
  
 
 
 

 

  
  
  
  

  *RESERVED

Planner D. Lee 9/11/98 Job estimate: $260

CRAFT FEEDBACK
  

   
 

  
 

rew1-2t FC CGroup/Sys utage 10CODING PlanT
quip ype 18Work

FIGURE 5.17 New work order after the planner imp“was the jOb plan With feedback from prflious
work on equipment.

 Ebro Ln __ tr] *3 O
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