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Planned versus failure
maintenance
A building systemsdesign engineeris now
expectedto provideconsiderablymore input
to a life-cycle coststudyof a building venture
than he was in the recentpast. The current
dynamicnatureof technologyandthestateof
the art in the building industry have invali
dated many of the statistical norms widely
usedas recently as the lastdecade.In a life-
cycle costanalysis,thethreemajor ingredients
controlledprimarily by a systemdesignerare:
first cost amortization, energy costs, and
maintenance!service!operationscosts. The
latter is discussed here with emphasis on
maintenanceand servicecosts.

Maintenanceand service costs M/S
should be groupedinto a singleentry, simply
becausewell-managed maintenanceefforts
initiated during the environmental system
start-up or debuggingphasewill reduceser
vice costs during a building’s life to a mini
mum. Conversely,without well-managed
maintenanceefforts, service costs can be a
seriousfinancialburden.

Answer these two questions
Beforeattemptingto quantify M/ S needsand
subsequentcosts, two questionsmust be an
swered:

* How longdoes the ownerintend to own
andmanagethe property?

* Are specialskills thatmightbe neededfor
maintenanceandservice of complexappara
tus available in the area,andat what cost?

The answer to the first questiondictates
whetherat time zero a plannedmaintenance
program should be put into effect. If the
owner-developerintends to retain the prop-

erty for alongtime, theonly intelligentcourse
of action is to instigate such a program.
Examplesof this type of building are institu
tional buildings or commercial buildings
planned for long-time ownership by major
realestateholding firms or sole tenants.

The other alternative, short-termowner
ship less than 15 years, might dictate the
breakdownmaintenanceor total dependency
on serviceapproach.Whetherby plan or not,
this latter approachis employedin the major
ity of today’sbuildings.Examplesof projects
where this approachis intendedare the so-
calledblue shoecommercialbuildingswhere
the owner-developerintendsto retainowner
ship long enough to achieve a financially
beneficial crossover point between equity
growth anddepreciationtax shelterbenefits.

The pattern of annual MIS cost versus
yearsafterstart-upfor long-termownershipis
shown in Fig. 55-I. If a plannedmaintenance
programis followed, systemcomponentswill
be in as good a conditionaftera projected30
or more yearsas at the beginning.The only
deterrentto permanancyis obsolescence.

Figure 55-2 representsa typical-MIS cost
curve for short-term ownership. Generally,
the crossoverpoint occursbetween5 and 12
years.
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Fig. 55-1. Annual M/S costs of a planned mainte
nanceprogram.
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The answerto the first questionnot only
affects a designer’s projection of life-cycle
cost, but it will also seriously affect the
selectionof machineryand components.The
absenceof the answerto this questionhas in
numerouscasesresultedin systemdesigners
being severelycriticized for misdirecteddeci
sions. The results of this are that long-term
owners are stuck with a property planned
otherwise,or reboundownersare not finan
cially preparedfor high M/ S costs.

Unless thereexists a preprogrammedwrit
tenmaintenanceprogramandprocedure,it is
most likely that breakdownmaintenanceis
the operatingprocedure.

Cite experience examples
The secondquestionis bestaddressedby afew
brief examplesfrom personalexperience.

Of the many so-calledtotal energysystems
systemswhich convert available fossil fuel
into all thenecessaryend-useenergyformsfor
the building systeminstalled, several have
beenremovedandreplacedwith conventional
forms of availableenergy. Consideringthat
the concept is valid, once installed, the in
vestmentmoniesspent,and unlessextremely
ill conceivedin energyand load balance,the
primary reasonthese plants have been re
movedis the unavailabilityof necessaryskills
to maintainand servicethe machines.

An absorptionrefrigerationsysteminstalled
in a remoteareais anotherexample.A lackof
readily available maintenanceand service
skills led to its removalandreplacementby a
vaporcompressionsystem.

After addressingthese two questions,a
designerhas establishedthe philosophyun
derlying the M/ S aspectsof a systemdesign
and eliminatedcertainclassesof machinesor
subsystems.The next step is to assign M/S
valuesto the selectionof all systemcompo
nentsor subsystems.This is perhapsthemost
difficult parameterof a systemto quantify.
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Fig. 55-2. AnnualM/Scostsof abreakdownmainte
nanceprogram.


