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The status of total energy
in 1980
Total energy systemsmore recently reborn
underthe nameof cogenerationwas a term
coined to encompassenergyconversionsys
temsfor building projectsthat basicallypro
vided,from a fossil fuel source,all of theend-
useenergyformsrequiredfor theproject.The
concept is philosophically and technically
soundfrom the standpointof increasingthe
effectivenessof the use of energy resources.
Simply stated,the energy rejectedfrom the
powercycle is held at a high enoughtempera
ture level to enable its use to satisfy the
thermal energyneeds.

With properly balancedloads, if this con
ceptual efficiency is achieved, the cost of
energy to the building owner is reduced
Furthermore,the fuel supplierhasa beneficial
customer, in that the annualload factor is
usually much higherthan for, say, a heating
only or cooling only plant.

These mutual advantagesfor owner and
fuel supplier converged,catalyzed by some
inventive designersandstateof the art avail
ability of hardwarein the early 1960s. For a
periodof yearsaround1965,manysuchplants
weredesignedandinstalledin commercialand
institutionalbuildings throughouttheUnited
States.

Ten to fifteen yearslater, many suchplants
are operatingwell, in the manner initially
intended.Many others,however,havebeenor
are being removed, to be replacedby other
types of conversionsystemsor energysource
forms.Thequestionobviously might be asked
in light of thefailure of numerousplants,what
wentwrong?Wastheresomethingwrongwith
the concept?Has the aftermath of the so-
called energy crisis unfavorablychangedthe
economicsof sourceenergy?

The answer is not simple, but there is
nothing wrong with the concept. Nor are
sourceenergyeconomicstheculprit. Thereare
several reasonsfor the failure of the plants,
any one of which could be a fundamental
causefor any specific plant, but in mostcases
therewere combinationsof causesprevalent.

High level of skill required
The first cause is failure of the building
owning-managingteamto recognizethe man
agementresponsibilityassociatedwith having
such a plant. To manage and operate an
integratedconversionplant requires a rela
tively high level of technicalandmanagement
skills. In many casehistories,whenthis prob
lem becameapparent,theownersfoundthem
selves contractingout this responsibility to
anotheragency.Twoproblemsresulted.First,
since the managementrequirementshad not
been identified initially, the costs associated
therewithhadnotbeenprovidedfor in thepro
forma. Thus, the economics of the plant
changedsignificantly. Second, the agencies
contractingto undertakethe managementof
the plants, in many cases,were themselves
incapableof providingthetechnicalexpertise
required.As a result of this, not only did the
costof operationsincrease,buttheanticipated
performancewas not achieved.

Other causes of failures
The second cause of failure was that the
designersof manysuchplantswereembarking
upon newtechnologieswith which they were
not familiar. Thesedesignerscamefrom the
ranksof thermalbuilding systemsexperience.
The integrationof prime movers,heatrecov
ery apparatus,electrical generationappara
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tus, andthe like introducedelementsof major
hardwarewith which they were not familiar.
In somecases,basichardwarewasmisapplied;
in others,due to insufficient historicalexperi
encein the industryas a whole, thesizesof the
conversionmoduleswereimproperlyselected.
Problemsresultingfrom thesedeficienciesin
design were prematurefailure of machinery,
catastrophicinterruptions in service,higher
than necessaryinvestmentcosts,and higher
thananticipatedfuel costs.

The third causeof failure touchesa serious
misunderstandingof the fundamentalcon
cept-thatis, a failure to recognizeboth the
static and the time-integratednatureof the
loadsas they relate to the conversionsystem.
Thislack of understandingled to the installa
tion of many integrated plants that were’
doomedto failure.The buildingdesignerhasa
significant elementof control overthe magni
tudeof both the thermalandelectricaldesign
loads. He has the opportunity in the con
ceptualstage of design not only to minimize
these loads but also to design to achieve a
balancecompatiblewith that provided by a
given power-thermalcycle design. The error
thatoftenwas madewasthat of trying to force
this balance in design of the plant. Such
forcingsimply led to thecreationof falseloads
that improved the thermal efficiency of the
combinedcycle machinery,while increasing
the cost of fuel consumedwhencomparedto

alternativemethodsof providing energy to
servethe samereal building loads.

As a result, many plants have achieved
extremelyhigh power-thermalcycleefficien
cies while beingeconomicallydisastrous.

Integrated energy systems

Now, at a time when most sectors of our
societyhavematuredin their recognitionof
the needto utilize our energyresourcesmost
effectively, we would benefit by considering
the advantagesof integratedenergyconver
sion systems.We must,however,learn from
out past experienceregardingtotal energy.
The U.S. Departmentof Energyis expending
extensiveefforts in thedirectionof integrated
energy systems; we should hope they will
addressthe historical experience.If they do
not, theseefforts will be destinedfor thesame
fate as the total energyboomof the sixties.

It is alarmingto observethat there is one
more reasonfor the abandonmentof total
energyplants.That is, allocationand curtail
ment of fuels. In casehistory examples,inte
gratedplants that were both energy efficient
and economicallysuccessfulwere abandoned
becausethe fuel sourcewas curtailed! This is
onemoreexampleof theneedfora technically
maturenationalenergypolicy that acknowl
edgesthe efficient use of energy resources
wherethey exist.


