
SECTION XI

Maintenance
management and
reliability

Themost fundamentalrequirementof theeffectivemanagementof energysystemsin
buildings is the successful managementof maintenanceand operation of the
machineryandsystems.

Managementof maintenancerequiresskills in virtually all the areasnormally
identified with building businessmanagementsuch as finance, real estate, cost
accounting,andpersonnel;andit additionallyrequiresa thoroughknowledgeof the
technicalaspectsof thesystems.Fewbuilding managerspossessall of thesenecessary
skills, yet the majority of building systemshaveoperatedsuccessfullyfor years.This
evidentcontradictionshouldbe addressed.

Thosesystemsthathaveoperatedsuccessfullywith acompletelackof well-directed
managementhavedonesoat theexpenseof at leastonebutusuallyall of thefollowing:

* reducedlevel of performance;
* significant increasein energyconsumption;
* excessivecost of serviceand repairs;
* reducedlife of the machinery.

The reducedlevel of performancehasgenerallybeenusedas theultimatemeterof
successfulbuilding systemmanagementbecauseof the ease of identification and
record keeping.The measuringdevice has beenthe complaintsor troublecalls. A
complaintis whena tenantor occupantof thebuilding contactsthemanagementand
reportsa discomfortof the occupantsbeingtoohot, too cold, too dark, too stuffy,or
the like. Since to most managers,complaintsare somewhatof an annoyance,the
naturalandnormalreactionhasbeento minimizethecomplaints.Completesuccessin
eliminatingcomplaintshasbeenobservedas an undesirablegoal in somecases.There
was onecommercialbuildingmanager,for example,who haddevelopeda technique
for evaluatinghis own managementsuccesson an ongoingbasis by relating it to
complaints.Too manycomplaintsindicatedto him thathe wasnotprovidingadequate
service,and thereforeran the risk of having chronically dissatisfied tenantswhich
could affect his revenue.Two few complaintsindicated that he was very likely
spendingmoremoneythannecessaryin providingfor the comfort of his tenants.His
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theory, simply,wasthat the numberof tenantcomplaintshad somepoint thatserved
to optimize the managementeconomicsbetweenrevenueand expenses.

Anotherproblem relating to a completelack of complaintshas beenobservedin
building systemsmanagement.In thevast majority of instances,the executivelevel of
building managementhashada completelack of knowledgeof thetechnicalaspectsof
mechanicaland electricalsystems.As a result,they havehadto placetotal reliance
upona maintenancemanor staffconsistingof semiskilledtechnicians.Thevalueof

thesetechnicianshashistorically beenmeasuredby their ability to solve problems.If

there were no problems complaints, their value could not be measured.The

technicians,in order to be recognizedfor their true value,neededproblemsto solve

thatwere visible to boththe tenantsandtheexecutivelevel of the managementteam.

This aspecthasanotherfacetwhich hasposeda major obstacleto effectivesystem

maintenance.The individual who needsthe recognition for whateverreasonof

having solved the problem is psychologicallyincapableof performingpreventive
maintenance.Thereare manysuchindividualswho aretotally incapableof preventing
problemsfrom occurring,butwho thrive on theopportunityto handlethecatastrophe
onceit occurs. -

Theincreasein energyconsumptionresultingfrom misdirectedmanagementhasnot
only not beena meterof performance,buthasnot beenconsideredas acontrollable
variable. Historically, managersof buildings have consideredenergy costs as an
expensebeyondtheir control. A good indication of this attitude is the accounting
proceduresusedin virtually all businesseswhich containa buildingandits attendant
expenses.The accountingsystemsin most caseshave placed the energy, if it was
purchasedfrom a utility companygas, electricity, district steam,district chilled
water, all in the generalcategoryof "utilities" along with water, sewer,etc.; the
purchaseof otherenergycommoditiessuchas fuel oil, hasoftenbeeneitherincludedin
utilities or in the categoryof "building supplies"alongwith soap,deicingsalt, etc.

Systemsdesignersin the pasthave,understandably,beenmotivatedto first, provide
adequatesize or capacity in the machineryand systems,and second,provide for
ultimatecontrolof the temperaturesalmostirrespectiveof energyconsumption.When
the systemswere improperly operatedor inadequatelymaintained,the performance
wasstill achievedbutat theexpenseof excessiveenergyconsumption.Examplesof this
observationare discussedin the chapter,"Lack of Effective MaintenanceCauses
ExcessiveEnergyConsumption."Sincetheexecutivelevel of managementlackedthe
understandingthatsomethingcould bedoneabouttheexcessiveenergyconsumption,
this problemwas simply not revealed.

The problemof excessivecost of serviceand repairsis somewhatsimilarto that of
excessiveenergyuse in concept.Most building managementteamsincludea level of
executivemanagementwhich is skilled in realestate,building finance,andhandling
problemswith buildingoccupantsanda level of technicalmanagementwhich in the
majorityof casesconsistsof semiskilledmechanicsor technicianswhoseresponsibility
is to keep the machinery running. For repairs of major machinery or complex
subsystemschillers, pneumaticcontrols,prime movers,the technicalmanagement
peoplelearnto rely uponoutsideserviceagencieswho unfortunatelyare motivatedto
generateaccountsreceivableby sellingservice.Themanagementmistakeis madewhen
the building managementteam delegatesthe diagnosticevaluation to the outside
serviceagency.The endresult is, moreoften thannot, that servicecostsareexcessive,
but managementis convincedthat theseare uncontrollablecosts-afterall whena
chiller is down, it mustbe fixed.

A casehistory exampleof this problem is a large high-rise commercial office
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buildingwhich hadbeenspendingas muchas $120,000peryearfor serviceon a control
system.After the managementemployedaconsultingengineeringfirm to performthe
diagnosticserviceson all machineryandsystems,this averageannualcost droppedto
less than$2,500!

Thechapter,"Designingfor Reliability," perhapsmorethanany otherin this book,
addressesthe integrationbetweenthecontributionsof the building managerand the
systemsdesigner.On one hand,if the designerdoesnot considerreliability in the
design of the systems,the managementteam will likely have much difficulty in
operatingthe systemreliably at a reasonablecost. On the otherhand,it is often the
buildingowner-managementteamwho,lackinganunderstandingof a goodengineer’s
potentialimpact upon theseoperatingproblems,forces thedesignerto put all these
considerationsaside and consideronly performanceand investmentcost in design
decisions. Even more unfortunately,as many buildings are designed,the energy
systemsdesigneris isolated from the owner-managerby a third party suchas the
architector constructionmanagerwho unfortunatelymaynotunderstandtheextreme
importanceof an intimate interrelationshipbetweenthe systemdesignerand the
owner-operator.




