INTRODUCTION

1. In one of his earlier papers, [No. 1401, Ameri- -
" can Society of Mechanical Engineers] the writer pre-

§enteé the method of setting tasks for firemen as an
isolated function of power-plant management. The
most precise knowledge of what each man and each
machine can do and the most eager desire to attain
this aim are of no avail unless the human forces are

" directed in accordance with the plans consistent in

every detail with all' available knowledge. The object
of this paper is to outline the nfain functions ‘of an
organization capable of planning the power-plant

~ work so as to obtain the predetermmed desitable re-

sults :

"2 The elements of such planning *work mlvht be

[

enumerated as follows:
A. " Securing the knowledge.
B. Making the knowledge available.
‘w C. Creating conditions which make this i(uow—
ledge applicable.

D. Observing whether the proper use.is made of
this knowledge.

Whenevér any one of these clemental requirements

" is not lived up to its-ultimate meaning, the plant

management is a haphazard undertaking and the auto-
matic penalty varies between 10 and 40 per cent
added to the operating cost. In the/great majority
of power plants the fundamental. planning functions
do not receive due consideration. " The securing of
knowledge is left to the resourcefulness of individual
employees, often unaided with even most elementary

instruments for observations, seldom .possessing the

necessary time and authority for experimenting -and

frequently unqualified for scientific research work. |

As to making the useful knowledge available to the
other men, it is considered by the individual employee

- possessing such valuable knowledge decidedly against

his interest, for fear the other fellow will become
qualified to take away his job. For the mapagement,
unaided by a planning .organization, such éducational
work and trdining of the employees is ard impossi-

bility, principally for the want of time. A fundament- "
“al requirement for the proper application of available

knowledge and experience is a functional organization

* of foremanship, a' feature totally foreign to the time-

honored division of labor in American power plants.

Lastly, observations whether the proper use is made’

of all available knowledge generally, if at-all, is made
in the fihal count only; that is, what the actual costs
or thermodynamic results were, without due reference
to what these results m!ght have beén under proper
condition and what if these conditions were neglected.
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3. In the followmg, the author* will present the

description of a composite case of several power .

plants, widely varying.in size and nature of service,
where the application of the principles advocated here
were responsible for material reduction of operating
costs, increased security of service and marked stabi-

. lizing of expenses, besides greatly improving the rela-

tions between the management and the employees.
The diagrams Figs. 1, 2 and 3 illustrate the trend of
progress toward cost reduction—Fig. 1, in a small in-
dustrial plant, Fig. 2, medium size public utility cen-
. tral statign, and Fig. 3, in a large electrified railway
plant. The latter is particularly interesting inasmuch
as the results were accomplished without the oppor-
tunity of paying a bonus, and are chiefly due to the
careful planning of work in the limited sense of the
word.
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Fic..1. Cost Reduction in Small Industrial Power Plant.

SECURING THE KNOWLEDGE

4. Broadly speaking, there are two ways of ac-
quiring knowledge.! The first and the most ancient

method is based on the belief in the authority, either )

divine or human, and the second, as opposed to the
first, is based on the critical analysis of phenomena.

| Francis Bacon Lord Verulamus laid out the canon of .

experimental or scientific analysis, whereas Immanuel

*Ackno le(lgcmel;t is here made of the able assistance
rendered tol the writer by Mr. Geo. Sheasly and Mr. William
Schaller, who fought® with him shoulder to shoulder to make
a success of these principles.
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Kant gave us the most remarkable critiques of our
mental’ processes. Since then the modern or positive
science, accepted .as the criterion for any positive
knowledge, indicates the extent to which the laws
representing the relations between causes and results
are known. In other words, we“can say that we
possess scientific knowledge only if we are in a posi-
tion to precisely foretell the phenomenon . in time,
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space and effect from the study of other phenomena
causing and conditioning it. The distinction between
the pure and applied science may be drawn where we

can or cannot affect at will the conditions causing a.

desired result. Whereas it would be absurd to create
a society to prevent the waste of heat from the earth
during the next sun eclipse, it is well worth our while

" to labor for conservation of human and' natural re-

sources lavishly wasted in the power plants.
5. -Whereas the .designers of ~power-plant ma-

chinery may justly be classed as engineers working on’

scientific basis, inasmuch as exact character of per-

3
formance’ of this equipment is accurately . predeter-
mined by them before the drawings are sent to the
shops, of few managers could the same be said. To ‘
predetermine what result can actually be secured from .
the operation of a plant appears to many as an’idle
quest. Wherever this has- been (lone, however, the
knowledge of what the plant is capdble of ‘accomplish-
ing led to efforts to secure the results for W]‘llCh it was
built. |

The procedure of securing the data showing whatea
plant can do is, of course, the well-beaten path of

+ scientific analysis and thorough research work. Three

distinct steps should be pointed out:

A. Investigation into what conditions result in
the'. hlghest éperatmg efficiency of each sepa-
rate unit of equipment.

B. }Expenmentatlon leading to the discovery of

- how these best conditions may be secured and
maintained at will. ) ‘ ) '

" C. Cobrdination of thus-found factors in a
ymanner that will show what is the most advan-
tageous mterrelatlon of these condxtlons and.
- the resultmg individual efficiencies from the =
. following aspects: (a) Security of operation
(b) welfare of employees; (c) cost of opera-
tion; (d) cost of ‘maintenance; (e) idle over-
head expense.

6. This research work is-a logical prerequisite to

- any attempt to mahage a plant—not merely “run it”

by the grace of the Almighty. When this function of
securing the knowledge is Vested with the plant’s
planning department, it becomes its permanent duty to
carry out investigations and ‘researches. ' With every
change of condifion, be it a new grade of fuel, a dif-
ferent make of supply, a new employee, a change in
the character of load or ‘anything else, the planning
department starts an investigation to find out exactly
how to cope with the circumstances.

7. Tt would be beyond the writer’s task to present
here the monograph on méthods of power-plant test-
ing, but we deem-it entirely in order to make a few
remarks concerning the most common fallacies made

.in this work. The A. S. M. E. and other codes-for

conducting various power tests, textbooks ancL treaties
written on the subject by professors,. et&' ; totally and
deplorably ignore the main point—what’ the tests are
made for. .

A.. Time and expense of testing made by un-
trained persons is a pure waste and often seri-
ous harm is done for the future by wrong con-

«  clusions derived. : ’

B. "Tests that are made without keeping complete
records of all conditions should not be run at
all; only complete and continuous records are
useful and dependable.




