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1. The purpose of techhol ©glostL and economic 
calculations is the selection of the most economical 
cariant for the solution of a certain problem in order to 
satisfy various national economic requirements. 

The cost of production does not give a complete con- 
; ception of its economy /efficiency/, since it does not take 
> into account labor expenditures for the manufacture of the 
product on behalf of sooiety. Up to the present time, 
there does not yet exist a generally accepted method for 
determining the cost of. production. 

The economy of the variant must be evaluated by 
'■ taking into account initial capital investments as well as 
current expenditures. Therefore, for a comparative cost 
evaluation of»variants, we must now use the method of time, 
during which the product pays for itself, which measures 
capital expenditures together with future manufacturing 
expenditures, i.e., with the cost of output. 

Oost indices are the decisive factor in the techni- 
1 cal and economic evaluation of variants.. The qualitative 
properties of all the'variants•that are being compared must 
be evaluated, as far as possible, from the oost angle. 

' Only if the latter is not feasible, will it be necessary to 
' resort to natural indices, of one type or another, for a 
' supplementary qualitative evaluation of the variants. 

2. In evaluating the,comparative economy 
1 /efficiency/ of two or more variants, each of the variants 

;. under comparison must be analyzed, proceeding from the 
conditions of its maximal economy. 

The variants under comparison must be compared with- 



in the given system 6f power Installations, with the 
premise of uniform power output by each of the variants. 

3. The method of time, during which the installa- 
tion pays for itself,-consists of the comparison of the 
difference in capital investments by variants with cost 
economy according to the formula 

i   *-?£|-        <l) 

where % and C^ are the capital Investments and the cost 
of annual output, respectively, (annual production ex- 
penditures) of the first variant; 
K2 and Op - signify the same for the second variant. 

The time arrived at, during which the Installation 
pays for itself - T, expressed in years, is compared with 
the standard time during which the installation is 
amortised - Ta: 

If T equals TQ., then the variants under comparison 
are of equal values 

if T^^'. then the second variant (Kg and Co) is 
more economical* i.e., it involves larger capital Invest- 

. ments and smaller cost of production; 
if [t>T.-    the variant with smaller capital invest- 

ments, Ki, and larger cost of production, O3., will be more 
' economical. 

It is possible to intorduce the value of the 
standard amortization period Tn directly into the calcula- 

: tion formula 
1      ■ 1 « (2) 

Then that variant will be regarded as economical 
which has a smaller total value, i.e., conforms to the 
condition 

C+yXte Minin«. (3) 

The formula for the 'calculation of the method of 
time, during which the product pays for Itself, according 
to expression (1). can be utilized only for a comparison of 
variants in pairs. Formula (3) can be utilized for a 
comparison of any number of variants and, therefore, is 
more convenient in a number of cases. 

The inverse value to the standard amortization time 
is designated as the standard effectiveness coefficient 
and is expressed by P^. Formula (3), then, will assume 
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the following form: 

3-mC + f K-'C + pJK — Miv.-iK.rfK.   <*) 

This value, further on, will be-designated as cal- 
culated expenditures. . .    ■ 

4. The value of the standard amortization period 
(o-r  standard effectiveness coefficient) must be taken as 
'uniform for all calculations in the field of power 
engineering and as equal, over the short term, to eight 
years (standard effectiveness coefficient - 12.5 percent;. 

5. In determining the calculation of expenditures 
according to formula (4), the following must be talcen into 
account! v   . 

a) Cost 0 (annual production expenditures) must 
comprise: write-offs for amortization, raw material ex- 
penditures, expenditures of fuel, power and other materxal 
values, direct wages of workers and employees, current 
repair expenditures, general shop and general plant ex- 
penditures;, money spent on social insurance, overhead,, etc. 

. b) Capital investments K must comprise: cost of the• 
basic projected object KDasi0» turnover funds Kturn 

and* in 

certain cases, contiguous capital investments Kcont. 
6. The determination of component expenditures must 

be carried out by "means of comparable prices. The cost of 
installation for power plants, as well as expenditures of 
raw material, fuel, power, and other materials, must be 
taken into account in accordance with their listed sales 
prices. • „ 

At the existing system of price formations, however, 
•orices do not fully reflect their national economic value, 
and a utilization of prices in technical and -economic cal- 
culations may lead to considerable errors, distorting the 
results. Therefore, in cases where one individual type of 
expenditure exerts a visible influence on the results of 
comparisons, list prices should be substituted by the cost 
of the production engaged in and contiguous capital invest- 
ments should be taken into account in the sum of capital 
investments.  (At calculations according to price lists, 
contiguous capital investments should be left out of 
consideration.) ' ... 

7. Contiguous capital investments (Kcont) consti- 
tute capital investments in a branch of industry, the out- 
put of which is utilized as technological raw material in 
the projected object. Contiguous capital investments 
should be determined only for industry branches, the out- 
put of which is of considerable importance within the 
framework of capital investments or of production cost o± 

— 3' 



^he enterprise contemplated. For the latter industry 
branches, in turn, capital investments in other branches 
are required that are connected with the former. However, 
as a rule* this cannot be computed with a sufficient 
degree of exactitude.        - 

In technological and economic calculations in the 
field of power engineering, contiguous capital investments, 
as a rule, must be transferred to ,/jaecounted för 5^7 ^@ 

,fuel industry and the transportation of,fuel and power to 
the consumer. In doing so, current expenditures<must be 
taken into account in accordance with the cost Of fuel and 
of transportation. 

8. In determining the value of capital investments 
one must take into consideration that, apart from capital 
investments in basic production objects v&basie)» ^avest- 
ments for setting up current assets may be called for (KQa) 
in the form of indispensable stocks of raw materials, other 
materials, fuel, semi-manufactured products and other 
objects that make work performance possible. 

She volume of funds required for current operations 
must be determined by taking into account the speed of 
their turnover. • 

9. Amortization write-offs take into account the 
original cost of the object less its current value (cost 
of the values remaining after discontinuation of utili- 
zation of the ob^eet) and the expenditures for capital re- 
pairs. The term of service of the object, at determining 
amortisation write-offs, must be established by taking into 
account its physical and moral wear and tear /deteriora- 

Amortization write-offs are computed in certain per- 
centages of the original cost of the object. In these 
computations one must abide by the standards of amortiza- 
tion write-offs for individual types of equipment, set up 
by taking into account the length, Qf service and the 
intensity of its utilization. In working out amortization 
standards one should take into consideration that amorti- 
zation write-offs prior to the moment of their utilization 
in a given enterprise can be utilized for an expanded re- 
production in other sectors of the national economy. 

10. A computation of expenditures for electric 
power, in determining the cost of production, must be 
carried out by taking into account the expenses for its 
transmission over the networks and, differentiated, by tak- 
ing account the fluctuation in its load diagram of con- 
sumers (Tmax) and the degree of one^ /±*&7 participation 
in the maximum load of the system (km). 

If the tariff does not correspond to the require- 



■merits, it is possible to determine the expenditures for 
one kilowatt hour of needed electric power by the follow- 
ing formula: 

3m~m + -f&-1k + rM> (5) 
'mW- 

where a are the variable expenditures of the electric 
power system with reference to one kilowatt hour of 
electric power output (approximately equal to the fuel 
component);     ' 
widere b are the constant annual expenditures of the 
electric power system with reference to one kilowatt of the 
established power of the system (approximately equal to 
all the expenditures of the electric power system without 
the expenditures for fuel); 
where kp is the coefficient showing the power reserve of 
the system (kp = 1.15 - 1.20); ^  . 
where Kc is the cost of one kilowatt of the established 
power of the electric power system. 

•11. She cost of electric power that ensures 
coverage of losses should also be taken into account, as 
should be the expenditures for usefully employed electric 
power. . 

12. If, in comparing the variants, capital ex- 
penditures take place at different times, the varients 
should be compared with reference to the volume of said 
capital expenditures. The expenditures of earlier years 
Ko with reference to the moment of comparison must De 
applied according to the standard coefficient of effect- 
iveness of capital investments pn proceeding from the 
compound interest formula: 

*-*••<!+pj. m 

where K represents, the said expenditures over t years. 
The terms of installation of the objects and the 

distribution of capital investments by years of con- 
struction are computed by a summation of all the annual 
volLtmes of capital investments reduced to the moment of the 
termination of construction: 

where K is the sum total of the stated capital 
investments; 
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i  '•  where Xi, Kg,..*.lCt-l» *t are tlie e^ital lnvest-  s 

meats Of the corresponding construction year, 
t is the construction period of the oDjeot 

The Fum total of said capital investments K,     + 
arrived a? 5%h. variants, determines the calculated cost 
of constructing the object and is »^fjj *G *^fie

0l  tS 
culations for determining the economy /efficiency/ of tue 

«l^-o^^S^^ihftä^ capacity of the 

ÄSislion'nne: f to!? the. variLts.under f oompari|on may 
vary with respect to the volume and order of realization 
If Lpital investments as «11 as with re^Peot to the 
volume of annual production expenditures by individual 
periods of utilization.   ■ ■  '     ««*„Ä* +Vlo +1^. In that case, it is necessary to reduce the time- 
varying capital investments and annual e^dltures ™ a 
comparable form, recomputing them as per the momentof 
omnSietion of the entire objeot according to the establisn- 
edStanda?d of national economic effectiveness of capital 
investments pn, proceeding from the formula of compound 

interest^ ^ determinatlon of the economic expediency of 
making supplementary capital investments for »pairs, 
modernization, or substitution of the °^**f f^^„ \e 
a new one should preferably be made by way of comparing the 
expenditures, computed according to each variant and re- 
duced to an identical power effect. ■ 

Expenditures in .conducting work with the old 
\ installation are 

i 

Expenditures after the completion of repairs or 
modernization are 

3p»Cp+>.(KeT+KJ. m 

Expenditures after exchange of the old installation 
for a new one are 

3«-£» + *<*«+*•-**>•   (,0) 

where Cold, 0p, 0n signify the cost of annual output of 



the relative variants; 
Kold is the re-employable cost of the not-worn- 

out part of the old installation! 
Kp, K^ is the supplementary capital investment of 

the corresponding variants; 
Ki is the liquid /current-asset/ cost. 

. If the expenditures defined by formula (9) or (10) 
will "be less than the expenditures given in formula (8), 
then the effectuation of one or another measure should be 
considered as economically expedient. 

Examples of Calculations ' 

Example BTo. 1 (for point 12). 
The requirement is to compare two construction 

variants of one and the same object» to be realised in 
different periods and in a different order of capital 
investments. 

According to the first variant of the execution of 
the execution of the work, the total time of its comple- 
tion t is determined at four years. The estimated cost 
of construction is 20 million rubles» The order of 
investments is 5 million rubles annually. 

According: to the second variant of the execution of 
the work, construction starts-one year later and is 
completed in three years. The estimated cost of construc- 
tion is 21 million rubles. The order of investment of 
the funds by year is as follows: four, seven and ten 
million rubles. 

The effectiveness coefficient is pn = 12.5 percent 
(the time during which the installation will be paid for 
is eight year's). 

■¥.  ■   The above capital investments, by the time the 
installation is put into operation (calculated cost of 
the object), determined according to formula (7), will 
be: 

First variant ■ 

Second variant 

K - Kt <t + pj-x + K, (! + pjf* + K, - 
4(1 +0,125)» + 7<l +0,135)+ W-22.W ?*$£ 



The second variant appears to be more economical 
despite the fact that its estimated cost is higher by 1 
million.rubles. 

Example Ho. 2 (for point 3). 
The tequirement is to compare the economy of two 

va.ri.ants of one and the same object differing from each 
other as to capital investments and utilization ex- 
penditures. 

. In the first variant (reduced to the time the 
installation is put into operation), capital investments 
are equal to 10 million rubles, and annual utilization 
expenditures (computed by including amortization -write- 
offs) are 1 million rubles, 

Capital investments according to the second variant 
are equal to five million rubles, but annual utilization 
expenditures come to'2 million rubles. 

•. The standard amortization period is eight years 
(standard effectiveness coefficient - 12.5 percent). 

According to formula (l), the period of time re- 
quired by the installation to pay for itself is: 

Kt~K»    10-5  ' 

A comparison of the time required to pay for it- 
self with the standard time of amortization points to the 
economy of the first variant. 

The same result is arrived at by utilizing formula 
(4), 

The calculated expenditures of the first variant 
are      " • ' 

i a^c+PiK**i + araio«2,28 £$£* ' 

The calculated expenditures of the second variant 
are 

3 — C + pj( -> 2 -f 0,125-5 = 2,625" ,„'»,.«. 

Example lo. 3 (for point 3). 
The requirement is to compare the economy of four 

variants of one and the same object, the capital invest- 
ments and annual expenditures for which amount to: 

irj-alo   ..    £*-*& 
K.-5.0    ..      £«-M 
/C.-.7.5    „       Ct«*0,6 

8 



The standard amortization time is eight years 
(standard effectiveness coefficient - 12.5 percent). 

At a larger number of variants, it is more 
convenient to utilize formula (4) for calculations. The 
results of determining the calculated expenditures will 
be as follows: 

3, = C, + pHKt»1.8 + 0,I25< 2,0 «= 2,05 rol!UlIif| 

3, = Ct + p„K,-1.2+ 0.I25-3.0*** 1,57       » 

•3» = Ct + pnK, = 0.8 + 0,1255,0 = 1.42 

34 = C« + pBK, = 0,6+ 0.125-7,5 =1,54        .. 

The most economical variant is the third. 
Ihen applying formula (1), the calculations will 

be more complex. Here variants can be compared only in 
pairs. 

This is a comparison of the first and second 
variant: 

The second variant is more economical. 
This is a comparison of the second and third 

variant: 

ra_3«c,-c. 1,2-0,8  r 

The third variant is more economical. 
This is a comparison of the third and fourth 

variant: 

The third variant is more economical. 
The results of the calculations have, of course, 

coincided, but it is much more convenient to carry out 
calculations by means of formula (4). 

Example Ho. 4 (for point 13). 
The requirement is to compare two variants of the 

construction of the object that vary, as to tome, in 
their volume of capital investments and of annual pro- 
duction expenditures. It is -known that after t years 
the productive power of this object must be doubled. 



Two variants are available for the solution of this 
problem. - 

First variant. For the beginning, the utilization 
Of the object is undertaken only in a volume required for 
putting into operation the potential necessary during the 
first period. Toward the beginning of the second period 
(after t years), new structures are added to the object 
for its expansion to a volume required for putting into 
operation the supplementary potential. 

Second variant. The object is constructed from 
the start for its entire productive power. Basic capital 
investments in the object are made at the start of the 
first period of utilization; at the start of the second 
period of utilisation, only minor supplementary capital 
investments are necessary. 

Let us designate the capital investments made at 
the start of the utilization of the object according to 
the first variant as K£, and according to the second 
variant as K£. Capital investment's made prior to the 
start of the second period of utilization will be de- 
signated as E| and K|. The corresponding utilization ex- 
penditures during the first .period of utilization will be 
designated as C4 and CX, and during the second period of 
utilisation as 0^ and t^* 

The variants should be compared by including in 
the second period a determination of the calculated 
annual expenditures during the secmd period of utiliza- 
tion by talcing into account all the previously incurred 
one-time and annual expenditures. 

For the case on hand, the calculated annual ex- 
penditures of the second period are determined by 
variants by means of the following formula: 

3?=c;'+/>»<*'.+*;'* 

3rS.].[d+^-]}. + fi 

The snaller volume of expenditures points to the 
most economical variant. 

Let us assume that the variants are characterized 
by the following data: 

First variant 

c;-i ..  c;-~2 ., 
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Second variant f 
■I ■ *" 

; #£«17 um. ntti£«» ""*"'" r"h}H \ 

!The increase of the object*s potential must be 
accomplished, in five years. 

A determination of the calculated expenditures 
Pit = 0.125 produces the following result 

First variant 

3% - 2,0 + 0,125(10 +10) - « »*'« <*^ 

Second variant 

^-l,9 + 0.12s|l7+l + [07-lß>+ ^07fB*Jx 

The first variant proves to be suitable from the 
economy angle despite the fact that it requires more 
over-all capital investments and greater production ex- 
penditures during the second period of utilization. 
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