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Glossary 6.1

Bibliography 3. 1' We are witnessing a major change in maintenance. It is moving from an equipment repair
service to a business process for increasing equipment reliability and ensuring plant capac-

tive cost center mentality for a proactive equipment

Index 1'. ‘l ity. lts practitioners are trading their reac—' *' " " —' —‘ —‘ —' “ " " “ ‘ asset management philosophy.As editor of a technical business magazine covering the maintenance and reliability
field. I have had an opportunity to track maintenance during its move from craft to profes-

I sion. l have had the pleasure of writing about its leaders, the people and organizations who
are continually extending the benchmark for maintenance excellence. Many are well on

I their way to establishing themselves at a level where maintenance performance is measured
I not by simple efficiency, but by contributions to plantproductivity and profitability.

One of my favoritejobs as an editor is the reporting of best practices to the maintenance
community. 1 first met Doc Palmer during such an assignment—a magazine cover story
on a plant maintenance improvement program. Since then. I have published some of his
articles and heard his conference presentations. and found that he has a superb understand-
ing of the practices leading to maintenance excellence.

One belief that the leading organizations hold in common is that maintenance is a busi-
ness process and that fonnal planning and scheduling is key to its success. Yet. there is a

' 1 references on the subject. Most articles and conference papers on plan-
‘ tegic importance. but they do not delve into the practi-

cal details because of limitations imposed by article length or conference programming.
Doc has leaped over this hurdle with his Maintenance Planning and Scheduling Hand-
book. There is now a ready reference to take the action oriented maintenance practitioner
to the level of understanding needed to install a planning and scheduling function and
make it work.

The book positions planning i
introduce the principles of planning and schedul
work. Additional sections cover the nuances of pl
tive maintenance. and project work. The book conc

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

n maintenance operations and then proceeds logically to
ing and explain how to make planning
anning preventive maintenance, predic-

ludes with helpful infonnation on how

Robert C. Baldwin

Editor, Maintenance Technology Magazine
Barrington. IL
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PREFACE

The Maintenance Planning and Scheduling Handbook shows how to improve dramatically
| the productivity of maintenance. For example. a group of 25 maintenance technicians shouldbe performing the work of 39 persons when aided by a single maintenance planner. This
l book clearly and simply sets forth the vision, principles. and techniques of maintenance

planning to allow achievement of this type of improvement in any maintenance program.
When 1 began writing articles and publishing papers describing the success we had

achieved in maintenance through maintenance planning. 1 was not surprised by the requests
for help l received. We had revamped our existing planning organization and the result was
a total clearance of a large backlog of work that had some work orders in it as old as 2 years.
The clearing took less than 3 months thus freeing up in-house labor and allowing a sched-
uled major overhaul to commence without costly contractor assistance. We had been
through a learningjoumey in the course of our success. Before we got planning “working“
we had to unleam about as many false notions about planning as we had to learn principles
to support what it really was. Most of the requests for help I received primarily centered on
a needjust to get a handle on exactly what maintenance planning was. Eventually McGraw-
Hill asked that I write this book.

I believe that maintenance planning has remained an undeveloped area of tremendous
leverage for maintenance productivity for several reasons. The planning function is posi-

" tioned down in the maintenance group and does not command the plant manager's atten-
tion. so it is “beneath the plant manager." The techniques require an increased degree of
organization. coordination. and accountability as well as a loss of some control (which

_ ' some maintenance supervisors might not find appealing). so it is “unnecessary to the main-' tenance manager." Finally. the principles of planning are not technical in nature. so it is“uninteresting to the plant engineer." Nevertheless, a company seeking to be more com-
petitive would do well to exploit such an area of leverage. A common saying states that for
any endeavor. l hour of planning will save 3 hours of work. Maintenance planning saves
more. After a work order system. planning is the biggest improvement one can make to a
maintenance program.

This book considers "planning" as the preparatory work given to individual mainte-
nance work orders before assigning them to specific craft persons for work execution. This
preparatory work. when properly done. greatly increases maintenance productivity. There
exist few actual books in print for maintenance planning and most do not actually address
planning the way the Maintenance Planning and Scheduling Handbook does. Each of these
other books is excellent. but they portray maintenance planning as overall maintenance
strategy or preventive maintenance instead of as preparatory work before work order exe-
cution. For example. one book focuses on planning maintenance management rather than
planning work orders. That book emphasizes having detailed work plans for routine pre-
ventive maintenance. but the actual planning described in detail primarily shows how to
schedule outage time for working on the equipment. Another book defines and presents
planning as preventive maintenance or other work decided upon well in advance of execu-
tion. In other words, there exist two types of maintenance. planned versus reactive. so
by definition there is no planning oli-reactive work. In contrast, my book presents planned
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CHAPTER 3

SCHEDULING PRINCIPLES
  

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

Just as for planning. six principles greatly contribute to the overall success of schedul-
ing. First. planners plan jobs for the lowest required skill levels. Second. the entire plant
must respect the importance of schedules and job priorities. Third. crew supervisors fore-

_' cast available work hours one week ahead by the highest skills available. Fourth, the sched-
ule assigns planned work for every forecasted work hour available. And sixth, schedule
compliance joins wrench time to provide the measure of scheduling effectiveness. Figure
3.1 shows the entire text of these principles.

WHY MAINTENANCE DOES NOT ASSIGN
ENOUGH WORKm.n. 

Aids such as planning good job scopes and having parts identified and ready make it
easier to complete maintenance jobs but do not ensure that more work will be done.
Adopting all six planning principles from Chap. 2 does not ensure that more work will
be done. The reason why is because these aids and principles make it easier to complete
individual jobs. That is, each job assigned should be easier to complete than it would
have been without such help. If a particular job that used to take about six hours now

" takes four hours, that does not mean more work was done. Why‘? The simple reason is
that still only a single job was done. Figure 3.2 explains that productivity cannot
increase if supervisors do not assign additional work.

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

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

information recorded by the originator. Terry started with the reactive work orders. Teny
made a copy of each for note taking and placed the originals in the planner active file by
his desk. The first job was obviously a simple welding job and required only minimum
maintenance attention. The other two jobs needed extensive maintenance consideration.

All of the equipment involved in the jobs had component tag numbers identified on the
work orders. Only one piece of equipment did not have a corresponding minifile. so Terry
quickly made a minifile for it. He then entered the work order number and problem descrip-
tion in each minifile. The entry would also later enable any duplicate work 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. Teny then made a field 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 the original work
order fonns and attaching available technical infonnation from the minifiles. As in the case
of most plans. he was careful to plan the general strategy of the job and not spend time
including "how to" details unnecessary for a competent technician. Terry was pleased that
for one work order he was able to identify a special tool that had slowed down the last job
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 nonnal. all the reactive work was planned before lunch.

After lunch, Teny concentrated on the proactive work orders in the waiting-to-be-planned
file. Twojobs required extensive maintenance planning and two jobs required only minimum
maintenance planning. On the first extensive job. a thennography route had shown a slight
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 developed for that section of the plant. There
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 a field check to scope the
proactive work orders. He noted that although the valve was in high pressure service. it had
flange connections and would not require a certified welder. Teny decided to include
scaffolding in the plan. Since the pump job had no component tag number. Terry attached
ti 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. Teny then
returned to the office.

He first finished the minimum maintenance work plans, making a minifile for each
piece of equipment and putting the planned packages in the waiting-to-be-scheduled file.
Then Teny turned to the extensive maintenance jobs. The valve‘s minifile history showed
that the seat and disk had been reconditioned as well as replaced without too much
improvement in its time between failures. Teny 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, Teny 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 pans information. After Teny found the infonnation
he needed. be 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. Teny 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
anv adiustments or situations needing correction.

 
 
 
 
 
 
 
 
 

 
 
 

 
 

 

 
 
 

 
 
 

 
 

BASIC PLANNING 5.3

At the close of the day. Terry walked to the parking lot. He thought about the part he played
in the high availability that Steam Unit I enjoyed. The backlog of planned work allowed the
scheduling of planned work to match the foiecasted available craft hours for the next week.
The weekly schedule set a work goal and made the advance coordination of other crafts and
pans staging possible. These basics would normally boost work force wrench time beyond the
35% typical of industry to about 45%. Keeping the plant on a constant learning curve by using
infonnation gathered in the niiiiifiles actually increased wrench time to 50%. Technical data
was available and previous job delays were avoided. As the computer system became more
developed. wrench time was slowly creeping up to 55%. At 55% the productivity of the 25
people for which Terry planned would be the same as for 39 people working at only a 35%wrench time. The benefits of planning actually involved productivity and quality savings. The
productivity savings came from reducing delays during and between assignments._The quality
savings came from correctly identifying work scopes and providing for proper instructions.
mots, and parts to be used. The productivity improvement also freed up craft. supervision, and
management time. This allowed them to focus on uoublesome 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 less reliable 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 following narrative repeats this case with planning principles and concepts affecting
planning identified. _ _Maintenance Planner Teny Smith came in to work on Wednesday morning looking for-
ward to another routine day of helping the maintenance department boost its effectiveness
and efficiency (mission of planning). _ _

After checking his electronic mail for important bulletins. he went to the waiting-
to-be-planned file to select work orders (work order system) to plan for Steam Unit 1.
There were not any reactive-type work orders (reactive versus proactive), so Terry
returned to his desk to close work orders already completed by maintenance. Teny filed
information (Principle 2. feedback) on repairs made (history). delays encountered (path
to improve productivity). and parts (parts lists) and tools (special tools) used for each Job.
The closing included totaling the cost for each work order to help guide future repair or
replace decisions (Principle 5, overall strategy of 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). _ I

Now it was about 9:30 and the new work orders had come from the supervisors‘ moming
meeting (other tool. communication) to the waiting-to-be-planned file. As usual. each work
order had pertinent infonnation recorded by the originator (organizational discipline). Teny
started with the reactive work orders. Teny made a copy of each for note taking and placed
the originals in the planner active file by his desk. The first job was obviously a simple
welding job and required only minimum maintenance attention. The other two jobs needed
extensive maintenance consideration (minimum versus extensive maintenance planning).

All of the equipment involved in the jobs had component tag numbers (Principle 3.
equipment numbers) identified on the work orders (organizational discipline). Only one
piece of equipment did not have ii corresponding minifile (Principle 3. component level
files). so Terry quickly made a minifile for it. He then entered the work order number and
problem description in each minifile. The entry would also later enable any duplicate
work orders to be caught by a planner before planning. Teny 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. Teny then made a field
inspection. Afterward. from his personal experience (Principle 4. planner skill) and the
minifile infonnation. he made a planned package for the work order. He did this by
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BASIC PLANNING 5.45

WORK ORDERREQUESTER SECTION
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- Bade‘ 9/1”” 23"‘ APPROVAL: S. Brown 9/ll/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

I Helper Shr Job duration Shir
Parts: Strainer lid gasket GSK-RR-130* Qty 1 Cost $l0ea
Tools: Rags, Can of degreaser, Plastic garbage bags,

2” combination, 2" impact socket, and impact

5-44 CHARTER FIVE

  
 
  
  

WORK ORDER

REQUESTER SECTION #gg§ty11927
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‘ Bald” 9/11/93 2”“ APPROVAL: S. Brown 9/11/93

PLANNING SECTION

  
 

 

   
  
  
  
  
  

 

 

 

 

 

wrench.
*R.ESERVED

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

CRAFT FEEDBACK

CRAFT FEEDBACK

 

  
{I

CODING PlanT e RE Group/Syst FC
Work ype 5 quip ype18

FIGURE 5.1? New work order after the planner improves the job plan with feedback from previous
work on equipment.

  Crew 1-2
Outage 

 

   
  Ii”

CODING PlanT e Grou/Syst FC Cr 1-2
Work ype 5 Equip Type 18 Ouetavge 0

F - . .inlgglnlsignirlfi New work order Inter on same equipment after the onginntor completes the
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CHAPTER SIX

TABLE 6.4 Plant Backlog for the B Crew Listed by Work Order Number

‘ 1  -—

BASIC SCHEDULING 6.15

because there are insufficient hours available. The scheduler places subsequent work orders
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behind any work orders already in each folder. The scheduler continues the allocation
No. of rocess until either the crew runs out of available work hours or the backlog runs out ofP .

won; persons Est. ESL _ work orders. The backlog might run out of work orders altogether orjust run out of work
W0 No. Unit System Priority type Outage and CF85! 110'-"5 d“"'“°“ orders for which the has qualified labor. . _

| |  After making the initial allocation grouping. the scheduler makes a final consideration of
I I 021 N02 as 1 5 0 2 tech 6 3 proactive work and consults operations. ‘Tire scheduler considers if he or she ought to place

‘ I 022 N32 UA 3 9 0 2 tech 14 go
,| 023 N00 F0 4 9 0 I 1=°h- 30- 2° . . .TABLE 6.5 Plant Backlog for the B Crew Grouped by Work Order Priority. Size, and PM

I I helper
024 N00 HA 2 -, 0 1 ms, 20. 2o 20 §:— 

l | 1 hdpcr W 1‘ No. of Est Es
' I I h '7 17 or persons . 1.

l I i g 3 I ::lcler 3 3 W0 No Unit System Priority type Outage and craft hours duration
_—-2-T-1 

HD 2 7 0 l mach 2 2 -
I 5 $31 :3?) HP 1 5 o 1 mach. B. 8 8 ; 1135 N00 KD 1 5 0 1 tech 20 20

l helper 036 N00 FW 1 5 0 1 mcch. 6. I2 6
I .' h 1 rs 12 6 2 helpers2 N00 FW 4 9 0 2 6 PC

I ' 333 N00 HD 1 5 0 1 mcch. 1. 1 1 0213 N00 HP 1 5 o 1 mach. 3. 3 8
I I MIPCII 04| N00 F0 1 5 0 i :IcIlI:cII 4 4 4
' 2 DA 3 3 O 1 mech. 20. 10 29 cc ' '
" IBI No 1 ml?” 042 N02 FD 1 5 0 ;:IcI1IiIIII 8 4: _ cc

I I "32 ""2 D0 3 9 0 1 MP" 40 40 021 N02 as 1 5 0 2 tech 5 3
2 9 0 l mach. I4. 14 14 '

.1 033 N00 F0 I tech 030 N00 1113 1 5 0 1 triech. 1.1 1
' 034 N00 i=0 2 5 0 I much 6- 5 5 ' h°]”°'1 tech

I 024 N00 HA 2 7 0 1 tech. 20. 20 20
l_,i 035 N00 KD 1 5 o 1 tech 20 :0 I help“

036 N00 “V 1 5 ° ; afptg 5' 12 037 N00 i=0 2 7 o 1 mcch. 4. 8 s
, I I helper

l ... 031 N00 F0 2 7 0 1 '“°°“' 4' B 3 027 N00 HD 2 r 0 i mach 2 2"II ”‘°'P°’ 033 N00 F0 2 9 0 1 mach. 14, 14 14
. uz 2 5 0 1 iccii. 3. 3 3 1 tech

! 038 MI 1 helper 025 N00 HC 2 5 0 1 tech 17 17
I! 039 Nm F0 2 8 0 1 .,,,1dc,_ 2, 2 2 034 N00 F0 2 5 0 1 mach. 6. 6 6

I I helper 1 “Ch
;, 040 N02 FD 3 , 3 o 1 welder. 10.10 10 038 N31 U2 2 5 o 1 :1ec|h. 3. 3 3

1 helper = P1"
041 N00 F0 I 5 0 I tech. 4' 4 4 039 N00 F0 2 8 0 I welder. 2. 2 2

I h I l helper
042 N02 FD 1 5 0 2 l:.‘.:cII 8 4 026 N00 F0 2 5 0 1 welder 3 3

I 043 N3] UA 3 9 0 i 20- 3° 2° 031 N02 DA 3 3 11 1 mech. 20.20 20I he]

044 N31 U2 4 9 0 3 "°1P°" 2 1 on N02 130 3 9 0 1 1113:: 40 40
943 N3l UA 3 9 0 I mech. 20. 20 20

l helper
. ' : 040 N02 FD 3 8 0 l Id . I0. 10 I0

The scheduler then repeats the work order selection process to allocate work1:: I téilpccrr
the available craft hours. The schedulerselects the next work order from fire to]: on on E par‘ on N32 UA 3 9 0 2 tech I 4 7
est priority work orders. If the selectedJob requires more hours than thefipsursuic to “work-
ticular craft line. the scheduler must make a decision. The scheduler I t 6?; to schedé 023 N00 F0 4 9 0 1 mm 20. 20 20
persons down." such as using a mechanic as a helper. The scheduler rnight W336! hum of —.- 1 helm,
ule only part of a job. such as scheduling 30 hours of a GE!-hour Job if only I N00 Fw 4 9 o 2 hdpcfs 12 5
particular skill are available. The scheduler might also decide the Job cannot be st: ~ . . _ N31 U2 4 9 0 2 helpers 2 1 
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5.13 C.'H.1'tF’|"ER SIX BASIC SCHEDULING 6.17

choose. Maintenance and production schedules must be integrated even when not consider-
TABLE 6!: Plant Backlog for the B Crew Adjusted for Work on Same Systems and Other _ _ _mg outage work. The operations coordinator understands overall constraints of operations

     

Proactive Work

,  —j—. being able 10 Clem‘ 0!’ release Certain equipment at the present time. The opcrafions coo.-di-
‘ No. of nator may also make final adjustments for the best benefit of the plant. In both of the exam.

|'_ - _ _ . Work persons Est. Est. I ple allocations‘, the operations coordinator decides not to make adjustments.l W0 N0- Um‘ 5999'“ PNOTHY type 0utnB° and cm“ hm"-S d“fiI1IDII The following examples use the Work Order Allocation Worksheet to combine the pre-__a:. 
vious forecast examples and previous backlog sorting examples into a week's worth of

  
  
  
  
  
  
  
  
  
  
    
  
  
  
  
  
  
  
  
  
  
  
  
  
    
  
  

    
   

 
  

 

' 035 N00 KD I 5 0 1 tech 20 20 work. the weekly schedule allocation.

, l 030 N00 FW 1 5 o 1 mech. 5.12 6' 2 helpers

' 029 N00 HIV 4 9 0 2 helpers I2 6

l 028 Nov HP 1 s 0 1;mch- B. B 8 ADVANCE SCHEDULE WORKSHEET1 elpcr

l H , 041 N00 F0 1 5 0 1 tech, 4. 4 4
11' 1 helper For week of: to

. 032 N00 F0 2 2 0 1 mach. 4. .51 3 ""—‘*
-. , ,.,,,,,e, For crew: By: Date:

I ' 033 N00 F0 2 9 0 1 much. 14. 14 14
l I tech

034 N00 F0 2 5 0 I mach. 0. 0 6
I tech Forecast Available Hours Left

039 N00 F0 2 8 0 1 welder. 2, 2 2
I helper

- 026 N00 F0 2 5 0 1 welder 3 3
. 023 N00 so 4 9 0 I tech. 20, 20 20

I helper

042 N02 FD 1 5 0 2 tech 3 4
040 N02 FD 3 8 0 1 welder. 10. 10 10

I helper

I 1 021 N02 as 1 5 0 2 tech 6 3
I 030 N00 HD 1 5 0 1 mech. 1. 1 1

- I helper

| 027 N00 HD 2 7 0 Imach 2 2

024 N00 2 7 0 1 tech. 20, 20 20
1 helper

| 025 N00 He 2 5 0 1 tech 17 17
1 033 N31 U2 2 5 0 1 tech. 3. 3 3

1 j
044 N31 U2 4 9 ‘ 0 2 helpers 2 I

031 N02 DA 3 3 0 1 mech. 20, 20 20
1 helper

032 N02 no 3 9 0 1 helper 40 40 T°t“l5
043 N31 UA 3 9 0 1 mech. 20, 20 20

l helper _ _
022 N32 UA 3 9 0 2 tech 14 7 Instructions: Subtract ]0b work hours from available line total until balance reaches zero for each line or

backlog runs out.

any more proactive work into the schedule to replace low priority. reactive work. This miSh!_
be advisable for the allocation in which there is almost no proactive work whatsoever. Thefe
will never be a reduction of reactive work if there is never any proactive work perfortnetti
Both of the previous examples of backlogs contain a modest amount of proactive work led.
so need no adjustment. Next, the scheduler consults the operations coordinator giving 111“?
person a chance to replace any of the allocated work with work that the scheduler did not

FIGIJIIE - . .
“at 55 Worksheet to assist the scheduler determine which work orders to allocate for theI
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BASIC SCHEDULING 5.21

Figures 6.13 through 6.17 illustrate using the scheduling worksheet to allocate the
nonoutage backlog for B Crew.

The scheduler first copies over the craft levels and forecasted hours from the Crew
Work Hours Availability Forecast worksheet for B Crew (Fig. 6.4). Figure 6.13 shows the
Advance Schedule Worksheet after the scheduler has selected the first l2jobs from the pre-
viously sorted backlog for B Crew. None of the these jobs requires the scheduler to con-
sider using a craft skill level other than the ones planned on the work orders. For each work
order. the scheduler merely subtracts the required work hours frotn each craft skill level

ADVANCE SCHEDULE WORKSHEET

For week of: 5/10/99 to 5/13/99

For crew: ACrew By: Date: _5/_ti/_92
 

 
 

  
   
 

 
 

 
 

  
 
 
 

  
 

 

   
 
  
  
  
  

 Forecast Available Hours Left
(Work Order /1!)
-~ 121 #4://6 {#21I I  

 

ADVANCE SCHEDULE WORKSHEET

 

 
 

For week of: 5/10/99 to 5/13/99

For crew: ACrew By:C. Rodgers Date: 5/ 6/ 99

  

 
  
  

 

Forecast Available Hours Left
(Work Order #)
--121 #41:»: :#2:I I I I

  

Totals _1§_‘,L

 Instructions: Subtract job work hours from available
line total until balance reaches zero for each line or

backlog runs out. 0 

Totals 1§§

FIGURE 6.7 Setting of columns to illustrate labor calculations with next three work orders.

 Instructions: Subtract job work hours from available
line total until balance reaches zero for each line or

backlog runs out.

 Technician. The scheduler did not place any work orders in a folder labeled Helper because
in this case. no work required helpers alone. The scheduler takes the work order folders
over to the A Crew supervisor. A Crew supervisor Jones will use the work orders to begin
establishing a daily schedule for the first day of next week.

In actual practice. Fig. 6.12 shows the actual worksheet as the scheduler would have
filled in the information. The scheduler would not have listed each work order at the top of
columns. Rather. the scheduler would have written in available hours left as the scheduler
selected jobs and placed them into folders. FIGURE 6.8 Labor calculations of avfiilable labor hours remaining.
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10.8 CHAPTER TEN CONTR01‘ 19-9

Work Type Weekly Schedule Forecast
HOW‘-5 Mechanical Maintenance Crew 8

700

600

500

400

300

200

“la

' 100

80

60
Available

Hours
40

20  carryover

0 10° Hours
0 N D J F M A M J J A S _ 0

FlG‘I'Jl1E 10.5 Another indicator of the proportions of reactive versus proactive work. 1 2 3 4 5 6 7 8 9
Week

I Work Type FIGURE 10.6 Maintenance might track forecast hours to help coordinate the scheduling process.

Management needs infonnation regarding the different types of maintenance work per-
fonned. Specific areas of interest are proportions of preventive maintenance, predictive

I: maintenance. project work, and corrective maintenance versus actual failure and break- Sch u SuSdown maintenance. This indicator is based on the actual hours technicians spend on jobs.
The actual hours are measured regardless of the originally estimated hours of the planners.

<5=="‘8- '0-5-) "/0 Mechanical Maintenance Crew B

1” PM Schedule
Schedule Forecast Met

Figure 10.6 shows an example of an indicator tracking forecasted hours. Note how the chart 80
indicates carryover hours. A large proportion of these hours could indicate a scheduling Schedule
problem. This indicator uses hours taken directly off the fonn for Crew Work Hours 60 Met
Availability Forecast. The sample hours shown are for B Crew's forecast developed in
Chap. 6. 40

  
  
  
  
  
  
  
 

 
 

 

  

20

  
 

 
 
  
  

 

Schedule Compliance

As discussed in Chap. 3. weekly schedule compliance provides the ultimate measure of 0
proactivity. Some plants prefer the term schedule success to clarify the objective to
measure control over the equipment rather than over the supervisors. Figure 10.’! shows 1 2 3 4 5 6 7 8 9 10
a sample chart with data illustrating B Crew's performance. This company measures Week
PM compliance as well. Figure l0.8 illustrates a helpful worksheet to calculate the

I; . schedule compliance score. Figure 10.9 illustrates the use of the form with B Crew num- FIGURE “-7 Schcdlllc ¢°mP1i=|n¢¢ 10 mtfistlrc schedulc success.
bars. The scoring of compliance gives the crew credit for all jobs that will start dlll'11'lE
the week regardless of whether they will finish. Chapter 6 explains that this gives I115
crew every possible benefit of any doubt of compliance.
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App-A.4 APPENDIX A  
_ _ _ APPENDIX B

Persons to stage items are readily available.  

Equipment downtime is valuable.
Equipment downtime is limited.  
Distance to the storeroom or tool room is excessive.

Availability or accessibility of storeroom or tool room is limited.

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

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

12. The item is disposable if unused or lower in value than would be wonh technicians‘

§°.°°:"?‘!-"
time to return.

13. There is some experience with planning and scheduling. This appendix gives a complete set of fon11s used in this hmdbo. k. R d ‘

14. There is high maturity and sophistication of the planners to anticipate items correctly. may use mam "5 they “"3 °" m°d‘fY ‘hem I01’ mflifltemlflcfl in I-["¢?i|“J°'E-Tfiailtlelrisilliiii “HS book
15. There is high confidence that the job will start the week or day scheduled.

Do not stage items that are:

I. For unscheduled jobs unless a nonstock item was exclusively obtained for ajob.

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

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

GUIDELINES FOR CRAFT TECHNICIANS TO
PROVIDE ADEQUATE JOB FEEDBACK 

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

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

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

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

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

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

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

8. Return updated drawings.

9. Note any changes to equipment technical information such as new serial numbers and‘ i
model numbers and names. Return any rnanufacturer’s information or Iiteratutt III!“
was received with any new parts being installed. This infonnation is especially “"1. '
and often cannot otherwise be determined to help future maintenance.

10. Include any other infonnation such as bearing clearances (radial and thrust). "i"_3
clearance. shaft mnout clearance, bearing to cap clearances, coupling condltlotl ‘P
gap clearance.

. Make any recommendations to help future plans.
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App-B.4 APPENDIX B APPENDIX B App_B_5

ADVANCE SCHEDULE WORKSHEET ADVANCE SCHEDULE WORKSHEET #2
For week of: to _________

For crew: By}, Date!
For week of: to

For crew: By: Date:

Available Hours Left TOTAL SCHEDULE

A. Total Hours Scheduled

B. Any Available Hrs Left Unscheduled ( )
Why? (No backlog, etc.)

C. Total Hours Returned

Any Hours That Were Unclearable ( )
D. Sched Hours Worked (D = A - C)

E. % Schedule Met (E = DIA x 100) ‘Zn

PREVENTIVE MAINTENANCE

F. PM Hours Scheduled

(3. PM Hours Returned

PM Hours That Were Unclearable ( )
H. PM Sched Hours Worked (H = F - G)

I. % PM Schedule Met (I = HIF x 100) ‘(o

Totalsj

Instructions: Subtract job work hours from available

line total until balance reach zero for each line or

backlog runs out.

FIGURE '3 Adwm" schcdulc w°rksh°°“ FIGURE B.-«I Advance schedule worksheet 2 to measure schedule compliance.
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App-B.a APPENDIX B APPENDIX 8 App; 9

O

UNIT 2 BURNER CI-IECKSHEET FORM

B“"‘°' N“'“b°"‘ DEFICIENCY

Date: #0034147
EQUIPMENT

TECHNICIAN INITIALS EACH STEP

WHEN COMPLETE ‘°""’“‘°“
PROBLEM

_I. Replace orifice, swirl, and spill plates

. Replace both gaskets.

Carbon 8-

LOCATION copyTAGGED BY

DATE

TIME

. Verify correct lance setting.

Setting is:

. Torque feed tube to 200 ft lb.

FIGURE B3 Sample deficiency lag lnnn.

. Torque cap nut assembly to 77.5 ft lb.

. Adjust spider to provide 1/8 inch to 3/16 inch

gap between outer tube and washer.

FIGURE 8.7 Sample burner checkshect form.
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App-8.14 APPENDIX a

INFORMAL CHECKSHEET TO

BALANCE OBSERVATIONS

Mark the time started to locate persons wlthln beginning half hour (3)
or end half hour (E): Hand write a number beside each half hour to

designate the week during which the observation occurred.

  

  
  
  

 

Weeks:

  
  

 
    
  

mmmlm
umnaennana
naalznlznlznaa
mmmmuam
mmmmmmmm
Izlmaaaaaalzlaaa
mi!-maammm
ml:-aaaaaaaam
Iran:-Isnlznlznaalzn
nsummaanamrn

amaammaa   
Special comments:

 

 
FIGURE 13.13 Sample form to ensure an even balance of work sampling study observations.

 
  
 

 

WRENCHTIMEOBSERVATIONDATASHEET
 OF

 

mce_    
 

 

.|'.lL.'.'IL
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III||||||||||||||||||||||
ElIIIIIIIIIIIIIIIIIIIIIIII

Elll||I|||||||||||||||||||
IIIIIIIIIIEIIIIEIIIIEII I

 
 
 

 

  

  
stun! PLANT FIGURE11.14Samplefont:torecordworksamplingobservations.
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App-J.1o APPENDIX 1

CAN—Canceled. This W0 is not considered necessary. WO's may be canceled for a
variety of reasons such as the W0 may be a duplicate of another W0. the need for this
work no longer exists, or plant management has decided not to approve the work order
for economic. budget, or other masons.

Department and Crew

(Note: These codes when assigned to work orders make it possible to determine and track
who originated the work and who is responsible for executing the work. Backlogs and work
already perfonned are easily sorted into crafts such as mechanical and electrical as well as
into crews for responsibility.)

Department and Crew Codes

First digit—Department. Second digit—Crew.

DEPARTMENT 1. Mechanical (Cost Center 1004)

CREW 0: Overall craft superintendent
CREW l

CREW 2

CREW 3

CREW 4

CREW 5

DEPARTMENT 2. Instrumentation & Controls (CC 1006)

CREW 0: Overall craft superintendent
CREW I

CREW 2

DEPARTMENT 3. Electrical (CC 1005)

CREW 0: Overall craft superintendent
CREW I

CREW 2

DEPARTMENT 4. Operations (CC 1002)
CREW 1: A shift

CREW 2: B shift

CREW 3: C shift

CREW 4: D shift

CREW 5: Relief crew

CREW 6: X crew

DEPARTMENT 5. Plant Administration (CC 1001)

CREW 1: Plant Manager

CREW 2: Plant Assistant Manager

CREW 3: Plant Engineers

CREW 4: Administrative Support

CREW 5: Training Department

  

    
 

APPENDIX 1 App-J.1’I

DEPARTMENT 6. Chemistry and Water Support Division (CC 1012)
CREW 1: Administration

CREW 2: Results Laboratory

CREW 3: Central Laboratory

DEPARTMENT 7. Performance Engineering Division (CC 1032)
CREW l: Administration

CREW 2: Predictive Maintenance

CREW 3: Diagnostic Engineering

CREW 4: Production Analysis

CREW 5: Equip Database, Tagging. and Schematics

DEPARTMENT 8. Support Outside

CREW I: Outage Management & Contractors (CC 1021)
CREW 2: Project Group & Contractors (use craft CC)

(Note: Thus, a work order coded as written by Crew 4-! and assigned to Crew [-3 would
be a work order originated by the A shift crew in operations and it was for mechanical type
work falling into the Crew 3 area ofresponsibility in the mechanical maintenance department.)

Work Type

(Note: The work type coding allows backlogs and work already perfonned to be sorted to
determine how the plant is perfonning. Is most of the work trouble and breakdown type
work or is most of it preventive maintenance? Is there any corrective maintenance to cor-
rect situations from turning into trouble and breakdown type problems? The company try-
ing to have a maintenance program and not just a repair service considers this type of
infonnation.)

Work Ifvpe Codes

1. Spare equipment (noninstalled). Maintenance activity performed on noninstalled
(spare) plant equipment. Rebuilding rotating spares is included.

2. Structural. Maintenance activity performed to maintain general plant structural
integrity. This includes associated support work such as surface preparation. painting.
structural weld repair. and insulation renewal. Insulation and lagging removal and replace-
ment necessary to perform an inspection or repair of a covered or protected component
would not be considered as structural.

3. Project. Maintenance activity performed on equipment or plant involving a modi-
fication. upgrading, or improvement and performed on a one-time basis. whether or not a
unit outage is involved.

4. Buildings andgrounds. Maintenance activity to maintain general plant appearance
such as trash hauling.janitorial work. gardening. material handling. safety inspections. and
general housekeeping efforts. Exceptions: Additional effort required due to extensive plant
structural repairs is structural work.

5. Trouble and breakdown. Maintenance activity required to return a unit or plant
equipment to normal operating conditions due to an equipment breakdown or failure to
operate properly. Failed or improperly operating equipment discovered or worked during a
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7. Potential outage. redundant installed equipment. A trouble condition which
requires a piece of redundant equipment to be taken out of service without affecting the unit
capability; but if the backup equipment failed an outage or derating would result.

8. Not used.

9. Potential outage. noninstalled spore equipment. Work perfonned on noninstnlled
spare equipment (such as rebuilding rotating spares) where if the unit suddenly needed the
spare, the spare would not be available and a more serious than normal unit outage or de-
rating would occur.

U. Starting up. Work which requires the unit to be in a start-up mode where the unit
is being brought on-line. Equipment tests or adjustments that can only be done during a
start-up condition are included.

D. Shutting down. Work that can or should only be done when the unit is on line, but
Dispatch no longer needs the unit and the unit is about to be shut down. Typically. equip-
ment tests or adjustments that may trip the unit are included.

(Note: Thus, a work order coded as a 2 could only be done when the unit is down on
outage for some reason. If a SNOW (short notice outage work) outage occurs and the out-
age will take 48 hours. this SNOW work order might be a candidate for including in the
outage work scope. This work order could only be included if it is already planned and
ready for scheduling. One might not know if the work order could be done if tl1e job was
not furnished with an expected duration via planning, say 24 or 78 hours of duration.)

Plant and Unit

(Note: The plant and unit coding begins the equipment coding system. The company has
an "intelligent" numbering system. The equipment number identifies the plant, unit, and
system of the equipment being discussed.)

Want and Unit Codes. First digit-Plant. Second and third digits—Unit.

PLANT N—Nor1h Generating Station

UNIT 00—Steam Plant Common

UNIT 01—Steam Unit One

UNIT 02—Steam Unit Two

UNIT 03—Steam Unit Three

UNIT 04-—Steam Unit Four

UNIT 30—Gas Turbine Plant Common

UNIT 3l——GT Unit 1

UNIT 32—GT Unit 2

UNIT 33——GT Unit 3

UNIT 34—GT Unit 4

PLANT S—South Generating Station

UNIT 00—Steam Plant Common

UNIT 0l—Steam Unit One

UNIT 02—Steam Unit Two

UNIT 03—Steam Unit Three

UNIT 04-—Steatn Unit Five

(Note: Thus. a code of N02 would indicate North Station Unit 2.)

APPENDIX 1

Equipment Group and System

(Note: Each equipment group is shown with its composing systems. For example, Group
A. Alf. is followed by the systen1s_within the Air Group, System I, Instrument Air. and
SYSIEII1 5. Service Air. Following this l1Sl.I1'|g is a comprehensive definition ofeach system.)

Group and System Codes. First digit—Group. Second digit—System.

A Air

I Instrument

S Service

B Boiler

A Air Flow for Combustion

Boiler Tubes and Steam Generating Section
Controls

Air Preheater Heat Exchanger
Burner Front

Gas Flow from Combustion

Aspirating Air

Casing and Structure
Convection Pass

Sootblowers

Seal Air

Vents and Drains

£<-l=n'o‘-'-ca-nrnnu:
D Feedwater Heater Drains

F Flow

P Polishers

R Recovery

5 Supply

V Vacuum Supply
D Feedwater

A Auxiliary Feedwater
D BFP Fluid Drive

F Flow

0 BFP Lube Oil

P Boiler Feedwater Pump
T BFP Steam Turbine

E Electrical

C Communication

D 120-250 Vdc

I Control Room Insuttmentatlon
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App-J.16 APPENDIX J

L Plant Lighting and Distribution.
M Miscellaneous

S Switchgear. Load Center. and MCC

Y Switchyard
F Fuel

Fuel Oil Burner Supply and Return

Fuel Oil Service Pump

Diesel Storage and Transfer
Fuel Oil Heaters

lgnitor Fuel Supply
Natural Gas

Fuel Oil Storage and Transfer

Propane Gas

V Vehicle Fuel Storage

W Wharf Facility for Ship Unloading
G Generator

Diesel Generator

Exciter

Hydrogen
Isolated Phase

Seal Oil

Protection Circuit

Rotating Field
Stator

Voltage Regulator

Stator Oil and Cooling Water
H Water

A Treatment Plant Acid

C Treatment Plant Caustic

D Demineralizer

P

R

€<V«'5U'UO"'Ef1'lU'UOZ"':|.‘-Uf'JW
Potable Water Supply

Raw Water Supply
I Intake

C Canal

F Fish Protection Traveling Screens
R Intake Chemical Treatment

J Cooling Water

C Condenser Cleaning

I Circulating Water

L Closed Cooling

APPENDIX 1

R River Water

T Cooling Tower
X Condenser

K Fire Protection

D Dry Chemical
P Portable

U Gas Turbine

W Water and Foam

N Environmental

A Air Quality

W Water Quality

R Reagent and Chemical

Acid Cleaning for Boiler

CO2 and H1 Supply

Condenser Discharge Chemical Injection
Miscellaneous

Nitrogen Supply
Fuel Oil Treatment

Condensate pl-l Chemical Injection
Boiler Wash

€'UO’Z§U0i>
A Auxiliary Piping

E Extraction Piping

M Main Steam Piping

P Primary Superheating Section

Q Secondary Superheating Section

R Reheat Piping

S Reheat Superheating Section

X Auxiliary Boiler
T Steam Turbine

A HP and IP Section

[P Section

LP Section

Front Standard

HP and [P Turbine Control

Monitor Supervisory Instrumentation
Turbine Controls

Steam Seals

Lubricating Oil
Pedestal

"°Ol""""‘="l10fl

App-J.17
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S

V

X

N€c;._]u:;e-no‘-"":C)t'nUDU'-l>
A

D

S

€UJl""'="1'l
A

B

C

D

E

Structure

Vents and Drains

Crossover Pipe
U Gas Turbine

Accessory Station

Bearing and Coupling

Compressor Section
DEH Control

Exhaust

Generator

Housing
Combustor Section

Cooling Water

Lubricating Oil
Protection and Control

Starting

Supports
Turbine Section

Turning Gear
Water Wash

Atomizing Air
V Ventilation

Air Conditioning

Equipment Dry Layup
M Miscellaneous Vents and Exhausts

Steam Heating
W Waste

Waste Fuel Collection

Water and Boiler Wash Collection

Water Inst1'umentation

Liquid Waste

Solid Waste Disposal

Sewage Treatment
Y Blanket Accounts

Operations
Maintenance

Administration

Engineering
Structural

APPENDIX 1

 
  

 
 
  

Group and System Definitions. Excep
several general definitions apply. Each system includes its related gauge work, instrumen-
tation and controls. power and control wirin
piping system. including the pipe itself. ins
tracing lines. valves. safety relief valves. 0

with that pipe. All electrical. instrumentation. and mechanical devices which exclusively
serve a major component are accounted for in the same system as that component.

A AIR

i. 

APPENDIX J App-J.19

F Production Equipment
Ci Facilities

H Computer
Z Miscellaneous

B Buildings and Grounds

C Turbine Deck Bridge Crane

E Electric Tools and Equipment
F Freeze Protection

H Hydraulic Tools and Equipment
1.. Laboratory

M Machine Shop Equipment

0 Other Tools and Equipment

P Pneumatic Tools and Equipment
S Security
V Plant Vehicles

t as noted in the individual system definitions.

g. and breakers. Piping means the complete
ulation, lagging. hangers and supports. steam
rifices. strainers. drains. and traps associated

Al Air Instrument

Provides compressed air to pneumatic controls and instrumentation. Includes
compressors. dryers, coolers, separators. air tanks. and piping. Instrument Air can
also be described as piping coming from the service air compressors when the
compressors serve both systems.
AS Air Service

Provides compressed air for
air hose connections. Inclu
and piping.
BOILER

BA Boiler—Air Flow for Combustion

All combustion air ducting from the air intake ports to the windbox. Includes all
related hangers and supports. dampers, damper controls. expansion joints. orifices
and the windbox. Includes FD fans. fan casings. inlet vanes. motors and foundation.
Includes the overfire air system. Does not include preheaters (BE) or seal air sys-tem (BT).

BB Boiler—Boiler Tubes and Steam Genemting Section

Steam drum and its internals. mud drum, fumace tubes (all passes), downcomers.
risers. tube headers. boiler circulation pump. and drum safety valves. The blowdown
lines. drain lines. and flash tank are part of system BV. The convective pass tubes
are found in system BP. The econoriiizer is part of the feedwater flow in system DF.

gene-ml plant service (house air) such as air motors and
ties compressors, dryers, coolers. separators. air tanks.
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APPENDIX L

COMPUTERIZED

MAINTENANCE

MANAGEMENT SYSTEMS

 

 

This appendix gives additional information on implementing and utilizing a CMMS to
I assist planning. asreferenced in Chap. 8. This infonnation was not included in the main text

to avoid detracting from the book's overall thrust of how to do planning.

SAMPLE STREAMLINED CMMS USER'S’ GUIDE 

This section actually gives an example of how to cut down an inch-thick computer manual
to a few pages of key instructions for non-planning group persons such as plant supervi-
sors. technicians, operators, and managers. (Persons at this plant request work on a paper
work order form which they deliver to the planning department for computer entry and pro-
cessing. This company uses another system for inventory management.)

Basic Steps and Guidelines for Using CMMS

System Notes

1. The following text contains step-by-step instructions for basic use of the computer to
find information. (Instructions for data input and modification are contained in the

"CMMS Instructions for Planners" section created for the planning group. Complete
instructions for CMMS use are contained in the CMMS User’: Guide and Tutorial sup-
plied by the vendor.)

2. Minimum PC requirements to access CMMS from the network: at least 486133 with 8
I megabytes is recommended.

I 3. The CMMS System Administrator at North Plant (Joe Brown. 222-2222) is responsible
for setting system security and personnel rights to each CMMS screen and field.

4. CMMS is unavailable each week for a short period for system backup and adjustment.
Any changes to the nonnal schedule for this period are published by e-mail.

5. Advisements between updates of these guidelines are published normally on e-mail.
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App-LB APPENDIX L

7. Commit all changes to the database by clicking on the “Save Record" icon.

8. Repeat steps 2 through 7 to update other work orders.

SAMPLE PLANT3 WIDE TRAINING OUTLINE FOR
CMMS

I. Purpose and goals of CMMS and course
II. Plant work order manual

A. Work order fonn
B. Codes and conventions
C. CMMS documentation

[I]. CMMS screens

A. Locating and selecting fields
B. Data entry practice for queries
C. (Any special commands not yet in CMMS documentation)

IV. Computer work
A. Login to CMMS
B. Queries practice exercises—find and print
C. Free practice time

V. Test
VI. Course evaluation

SAMPLE MILESTONE SCHEDULE
FOR IMPLEMENTING A CMMS
IN PIIASE3

This sample schedule shows how a CMMS might be gradually implemented for a mainte-
nance group.

1. Year 1. quarter 1: Complete purchase of system

2. Year 1. quarter 2: Upgrade and add minimum hardware

3. Year 1. quarter 2: Schedule future users and computer upgrades

4. Year I. quaner 2: Set initial signature authorities

5. Year I. quarter 2: Begin system backup and security copies

6. Year I. quarter 3: Implement inventory module

‘I. Year I. quarter 3: Ability to check part breakdowns for equipment

8. Year I. quarter 3: Provide vendor contact infonnation

9. Year I. quaner 4: Ability to search W0 status

10. Year 1. quarter 4: Ability to track estimated cost and hours on planned W05

11. Year I. quaner 4: Ability to print search results

12. Year 2. quarter 1: Automatic generation of PMs

13. Year 2. quarter 1: Ability to check equipment nameplate data

14. Year 2. quarter 2: Ability to check equipment technical data

APPENDIX 1.

15. Year 2, quaner 3: Use planning module

16. Year 2, quaner 4: Provide assistance with hold tags
17. Year 2. quarter 4: Originate W05 via tenninals

18. Year 2. quarter 4: Provide service contract wnrrantce infonmuun

App-L9

19. Year 3. quaner 1: Ability to track actual cost and hours as reported on W05
20. Year 3. quarter 2: Automatically schedule work

21. Year 3. quaner 3: Coordination of labor module with timesheet system
22. Year 3, quaner 3: Ability to track actual cost and hours with timesheet infonnation
23. Future: Integrate tool module

24. Future‘?: Coordinate with PdM

25. Future?: Use condition monitoring

26. Future: Use purchasing module

21. Future: l-lave technicians give feedback via tenninals

28. Future'?: Add past history of previous years before CMMS into database
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(3.4 GLOSSARY

scoping, scope Determining the job scope. studying and defining what work a job Yrequires. deciding the magnitude of the work involved. For an individual job. this requires —-—'—-—*—-—'—'—'——'—'—'—'—*’
determining the objective of the job, For an outage, this involves determining all the jobsinvolved in the outage.

 

shaltedown Returning units or plant
ities. The shaltedown process identifie
require attention.

processes back to service after maintenance activ-
s discrepancies with the maintenance work that

SNOW An acronym for short notice outage work.

stretch goals Goals that are hard to reach. but not seen as impossible.
Beck Larry (I996) E.“ . immg for um rum’ M‘"""'”""°'-' Technology. 8(4): 8.stocltout A measure of how many times the storeroom is out of stock for an item when Berger David ( I99‘-I) Cit‘/It'll]/ls. Your CEO mcds your help‘ Eugmeerk Disc“ My 1996: 6'that item is requested. Stoekouts do not necessarily measure that a stoieroom is either out mmgywr “eds glam Sem‘C"r"“’S,‘"° ’°;"¢"" A dclmlcd guide to help you find the sanwm mm bu,of a material or has a less than desirable quantity on hand. ' “ Pm"

mm =. 2-3 October Nashville. Tenn
_ es inacorpomte rnaint ' - - - - -save labor by reducing preventive maintenance The incidence of equipment failure rises "13 PEP” P_r¢S¢I||=d 31 Society for Maintenance and"mmgm-requiring more labor and leaving no time for ever doing preventive maintenance. The plant O°‘°"°’- P“'5b"Tgh- Fa. °'°"°°' '8finally saves no labor and has worse equipment reliability.

 
 

. ' ' fa PM pm ram. Pa ii ' 5'for Mm , d . . . . Fm‘ ‘’ 3 per present: at Society I.ii enance an Reliability Pro , 5-8 October. Pittsburgh, P  
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