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Interplant comparative analysis is one of the most effective directions in economic analysis. Whereas 
interplant analysis is limited primarily to study of experience and comparison of indices for a single manu- 
facturing plant (comparison with a preceding accounting period, with the Plan indices, or with the planVs own 
standards), in interplant analysis the comparisons are made among several plants, or even among all the 
plants in the particular branch of industry. 

The main purpose of interplant (interrefinery) analysis is the uncovering of reserves of production in 
the plants being compared, the determination of the reasons for differences in efficiency of operation of the 
indixddual plants, and the use of this information to reveal the optimal technical and organizational solutions. 
Hence the results of interplant analysis should be used first of all in the Plan of organizational/technical 
measures, with the aim of the fastest possible introduction of these measures into production. For example, 
interplant analysis of the reasons for differing utilization of material, labor, and financial resources shows 
the way for application of the progressive operating experience of the best of the compared plants to all the 
other plants of the Branch. Also, interplant analysis can prox4de a more objective evaluation of how well all 
the production resources of a given plant are being utilized; i.e., the actual results of the activity of the 
workers' collective in the plant can be defined on the basis of comparisons with other plants. Such an evalu- 
ation can be used in establishing more soundly based and more demanding Plan assignments for the plant, in 
resolving the problem of material stimulation [of workers' efforts], and in sumn~ing up the results of socialist 
competition. 

Improvements in the production economic actix4ties of plants (refineries) depend on uncovering and real- 
izing production reserves through improvements in the organizational and technical level of production, im- 
provements in the utilization of fixed assets and working capital, improvements in the productixdty of labor, 
reductions of manufacturing cost, and increases in the level of profit and profitability of the production facil- 
ities~ As is well known, all sides of the production economic activity of a plant are characterized by a system 
of natural-unit and cost-unit indices [i]~ However, the overall indices for plants of entire branches of industry 
are the most general indices such as turnover ratio, labor productivity, and profitability of the production 
facilities~ In this connection, we are setting forth in this article a methodological approach to interplant com- 
parative analysis of refinery operation ih the example of these three indices. 

The basis methodological problem in interplant analysis is in determining the feasibility and means for 
comparing operating indices of refineries that differ in overall process flow plan, in depth of processing the 
crude oil, in quality of the crude being processed (and hence in quality of the products), in capacity, in level 
of sophistication of equipment and technology, in level of combination, specialization, and coordination of pro- 
duction, etCo All these objective conditions, not just the degree of utilization of production resources of the 
refinery, determine to a considerable degree the technoeconomic indices of the basis of the absolute levels 
of the indices, and it is even more ridiculous to take the best indices achieved by one refinery as standards 
for all refineries of the Branch without regard for their specific operating conditions. 

The limited possibilities for comparison of operating indices of different plants have been pointed out in 
the economics literature. In this connection, in order to reduce the degree of noncomparability of the plants 
included in an analysis, it is proposed in [2] that interplant comparisons of the utilization of production facil- 
ities should be made only among plants that are similar in product mix and process technology. However, it 
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is ha rd  to ag ree  with such a l imitat ion,  as  i t  is spec i f ica l ly  the d i f ference  in manufactur ing p r o c e s s e s ,  when 
t h e  product  mix  is ident ical  o r  v e r y  s i m i l a r ,  that  may  be the source  of d i f fe rences  in eff ic iency of ut i l izat ion 
of production fac i l i t ies .  

A number  of  economis t s  cons ider ,  in genera l ,  that  " in te rp lan t  compar i sons  of complex  indices c h a r a c t e r -  
izing the opera t ion  of the plant as a whole a r e  not advisable  f r o m  the standpoint of revea l ing  in terna l  produc-  
tion r e s e r v e s  . . . .  It  is f a r  more  useful  and effect ive to c o m p a r e  and analyze the production of identical  p r o d -  
u c t s . .  ," [3]. While not bel i t t l ing the impor tance  of analyzing individual units o r  production complexes  ( s e c -  
t ions)  of  the plants being compared ,  we should st i l l  note the inconclus iveness  and the r e s t r i c t e d  nature of such 
ana lys i s ,  as  i t  e l imina tes  the poss ib i l i ty  of  ra t ing the quali ty of opera t ion of the p lan t  as a whole during the 
preceding  per iod  and of uncover ing r e s e r v e s  for  poss ible  i m p r o v e m e n t  of  the technoeconomic indices of the 
plant.  

It  is also noted in [3] that  "the n e c e s s a r y  conditions for  conducting in terp lant  compara t ive  analys is  a re  
the manufac ture  of identical  products  and bas ica l ly  s i m i l a r  production flow plans" ; fur ther ,  " f ac to r s  l imit ing 
the degree  of comparab i l i t y  a re  the product ion capaci ty ,  level  of coordination,  and number  of exist ing techno-  
logical  l imi ts  on the s t ruc tu re  of  production,"  as  well  as "condit ions of geographic  location re la t ive  to eco-  
nomic d i s t r i c t  of the country,  Plan underloading of capaci ty ,  etco" The enumera ted  conditions of comparab i l i ty  
cannot s e rve  as l imi ta t ions  for  the in terplant  compara t i ve  analys is  of r e f i ne ry  operat ion.  

Another  widely  held opinion in p rac t i ce  is that  the poss ib i l i t ies  for  in terp lant  compar i sons  a re  l imi ted  
because  of the specif ic  conditions of each manufac tur ing  plant. Here  we s o m e t i m e s  see a tendency to forego 
in te rp lan t  ana lys i s  in which ce r t a in  plants might  be placed in an unfavorable  posit ion accord ing  to the economic 
resu l t s  under  compar i son .  

Consequently,  the n e c e s s a r y  condition for  x~lid ana lys i s  of r e f i ne ry  opera t ing indices is comparab i l i ty  
of the r e f i ne r i e s .  In the i n t e r e s t  of  sa t i s fying this condition, it has been proposed in the scientif ic  l i t e ra tu re  
[4] and in r e s e a r c h  s tudies  that  plants should be grouped on the bas i s  of p r i m a r y  indices of comparabi l i ty~ 
Since the main  condition of comparab i l i t y  is s i m i l a r i t y  in the product  output, which in pe t ro leum refining de-  
pends main ly  on the p rocess ing  scheme  (fuel, fuelf lube,  o r  pe t rochemica l )  and the crude  oil qual i ty ,  r e f ine r i e s  
a r e  grouped in t e r m s  of these  a t t r ibu tes  and also in t e r m s  of the depth of crude oil p rocess ing  and the capaci ty .  

In o r d e r  to ensu re  g r e a t e r  comparab i l i t y  of  indices among the r e f ine r i e s  being compared ,  it is r e c o m -  
mended that  the c o m m e r c i a l  ( g ro s s )  product ion should be a r b i t r a r i l y  reduced to a comparab le  form by e l im-  
inating such object ive  fac tors  as nonidentical  volumes  of crude oil run and in t e rmed ia te s  brought  in f rom out-  
side, taking into account  he re  the volume of m a t e r i a l  produced in the r e f ine ry  and consumed for  its own needs 
( fo r  example ,  ca ta lys t s ,  addit ives,  paraf f ins  for  the product ion of synthetic  fat ty  acids)  [5]. 

The fixed a s s e t s ,  num be r  of  personnel ,  and o the r  indices for the plants in the c o m p a r i s o n  can l ikewise 
be reduced to comparab l e  form,  to one degree  o r  another .  For  example ,  i f  not all  of the plants in the c o m p a r -  
ison have a capt ive  t h e r m a l  e l ec t r i c  power stat ion producing e lec t r i c  ene rgy  and s team for  in ternal  use,  the 
indices  for  the power  s ta t ion should a r b i t r a r i l y  be e l imina ted  f rom the cor responding  indices for the r e f ine ry  
as  a whole.  

Depending on the goal of the analys is ,  it is r e c o m m e n d e d  in the in t e re s t  of improving  the comparab i l i t y  
of  indices that  individual main  product ion sec t ions  of  the r e f ine r i e s  should be analyzed,  i .e. ,  fuel, lube oil, and 
pe t rochemica l ,  thus e l iminat ing the influence of levels  of capi ta l  intensity,  l abor  intensity,  and prof i tabi l i ty  of 
o ther  production opera t ions .  However ,  individual production sec t ions  (blocks)  will as  a rule differ  among 
t h e m s e l v e s  in  the a s s o r t m e n t  and capac i ty  of  p roce s s  units ,  in the quality of feedstocks  p rocessed ,  and hence 
in the product  mix.  The re fo re ,  it is not poss ible  to e l iminate  comple te ly  the influence of the numerous  objec-  
t ive f ac to r s  de te rmin ing  the levels  of  t u rnove r  rat io ,  l abor  productivi ty,  and prof i tabi l i ty  of  individual produc-  
tion opera t ions .  

However ,  none of  the methods under  cons idera t ion  (grouping, el imination,  detailing, e tc . )  provides the 
requ i red  i nc r ea se  in level  of  comparab i l i t y  of  the indices of exis t ing r e f ine r i e s ,*  since it is  difficult to find 

~However ,  some  of  these  methods (e.g. ,  e l i m i n a t i o n ) c a n  be applied success fu l ly  in solving such economic  
p rob l ems  as es tab l i sh ing  a bas i s  for  the e f fec t iveness  of  di f ferent  p rocess ing  s c h e m e s ,  r e f i ne ry  capac i t ies ,  
level  of  coordinat ion,  etc .  In this case  the r e f i ne r i e s  mus t  d i f fer  only by a single factor ;  the influence of o ther  
f ac to r s  for  al l  the r e f ine r i e s  in the c o m p a r i s o n  mus t  be e l iminated.  
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even two r e f i ne r i e s  that  a r e  e s sen t i a l ly  identical .  If  we were  to accep t  the idea of compar ing  only absolute ly  
ident ica l  r e f ine r i e s ,  we would sha rp ly  l imi t  the poss ib i l i t i es  of using i n t e r r e f i n e r y  ana lys i s  of the plant ope ra -  
t ions,  so that  the use  of  such c o m p a r i s o n s  would become l a rge ly  meaningless  f rom the standpoint of national 
economic in t e re s t s ,  as  the magnitude of the savings  to be achieved through compara t ive  ana lyses  will depend 
on the quantity and bread th  of the compar i sons .  But mos t  impor tan t  is this:  In compar ing  indices that have 
been reduced  to an a r b i t r a r y  c o m p a r a b l e  form,  it is st i l l  imposs ib le  to answer  the question of which of the 
plants in the c o m p a r i s o n  a re  bes t  uti l izing the production faci l i t ies  o r  what r e s e r v e s  of  production a r e  ava i l -  
able here ,  s ince the absolute levels  of  the indices in t hemse lves  st i l l  cannot re f lec t  the t rue  si tuat ion regarding  
the ut i l izat ion of the product ion faci l i t ies ,  raw ma te r i a l s ,  and labor  ef for ts ,  As a l r eady  noted, a high absolute 
level  of the indices may  be caused  by fac to r s  unre la ted  to the productive act ivi ty  of  the plant. For  example ,  
the tu rnove r  ra t io  ( g r o s s  product ion pe r  unit of  capi ta l  inves tment)  for  one plant may  be 1.6 rubles  and in 
another  1.5 rubles  pe r  ruble of  fixed a s s e t s .  On the bas i s  of  these indices alone, it would be e r roneous  to say  
that in the f i r s t  plant the fixed a s s e t s  a r e  being ut i l ized be t t e r  than in the second. In this connection, i t  is of 
g r ea t  impor tance  to find the conditions and compar i son  indices for  plants manufactur ing not identical  products ,  
but s i m i l a r  o r  even dif ferent  types of  products .  

In our  opinion, i f  an object ive ra t ing is to be found for the ut i l izat ion of r e f i ne ry  production faci l i t ies ,  
it w i l l b e  n e c e s s a r y  to analyze the production r e s e r v e s  and to de te rmine  the degree  of poss ible  inc rease  in 
tu rnove r  rat io ,  l abor  productivi ty,  and prof i tabi l i ty  of  the production faci l i t ies .  

The degree  of poss ible  inc rease  in these  indices is deterlrdned f rom the fo rmula  
AIIP 

Kms-- [Ip'100' 

where  

g=l 
Kre s is the degree  of poss ib le  i nc rea se  of the index during the yea r  under  study, %. ~fI  p and ~,IIi p a re  the r e -  

spect ive  possible  i n c r e a s e s  in the index due to all  fac tors  and to the i - th  factor ,  in cost  units;  liP and I1 a a re ,  
r e spec t ive ly ,  the m a x i m u m  poss ib le  and  actual  indices during the yea r  under  study, in cost  units ;  i is the 
identifying o r d e r  n um ber  of the r e s e r v e  factor ;  n is the number  of r e s e r v e  fac to rs .  

When this approach  to i n t e r r e f i n e r y  analys is  is  used, full comparab i l i ty  of the c o m p a r i s o n  indices is 
~ a r a n t e e d  for  all  plants,  s ince the n u m e r a t o r  in the proposed fo rmula  is the m a x i m u m  possible  inc rease  in 
the index, ca lcula ted  for  those s a m e  specif ic  indix4duat conditions of plant opera t ion  as those applying to the 
denominator ,  the m a x i m u m  possible  index. 

The possible  r e s e r v e s  for  gains tn tu rnove r  rat io,  l abor  productix~ity, and prof i tabi l i ty  of production 
faci l i t ies  can be achieved through be t t e r  extens ive  and intensive uti l izat ion of equipment,  through bringing new 
units up to full opera t ing  eapac i t  T within the t ime requ i red  by the s tandards ,  through i n c r e a s e s  in the eff i -  
c iency of feeds tock  uti l izat ion,  through i n c r e a s e s  in the 3delds of  des i red  pe t ro leum products  and i m p r o v e -  
ments  in product  quality,  through cu r t a i lmen t  of  c rude  oil and product  losses  and fuel consumption,  through 
ra t ional  compounding of  c o m m e r c i a l  product  components ,  through cur ta i lment  of the t ime requi red  for f ab r i -  
cat ion and e rec t ion  of p rocess  units,  through reduet ions in the hinds tied up in fixed a s se t s  by sell ing surplus 
equipment,  and through o ther  r e s e r v e  fac to rs .  

Methods for  de te rmin ing  changes in the volume of c o m m e r c i a l  production, profit ,  value of fixed asse t s ,  
t u rnove r  rat io,  and prof i tabi l i ty  of plant faci l i t ies  in re la t ion to all the r e s e r v e  fac tors  just  enumera ted  have 
been set  forth in detai l  in a themat ic  rex~iew by TsNIIT ~neftekhin [6]. 

The m a x i m u m  poss ib le  volume of c o m m e r c i a l  production and profi t  mus t  be de te rmined  on the basis  of 
the opt imal  va r ian t  of r e f i ne ry  operat ion,  with p r o g r e s s i v e  indices of daily capaci ty ,  yield of des i red  products,  
s tandard  ut i l izat ion fac tor  for  unit opera t ing  t ime,  etc. 

Let  us continue with the ana lys i s  of  the a r b i t r a r y  example .  We will a s sume  that  the r e s e r v e s  of  possible 
i nc rea se  in t u rnove r  ra t io  ( ra t io  of g r o s s  annual product ion to value of fixed a s s e t s )  amount  to 0.2 rub le s /  
ruble in the f i r s t  r e f inery ,  in c o m p a r i s o n  with 0.1 rub le / rub le  in the second re f inery .  In this case ,  the degree 
o f  poss ible  i nc r ea s e  in t u rnove r  rat io  in the f i r s t  r e f ine ry  will be (0 .2/1.8)  x l00  o r  11.1%, and in the second 
only(0.1/l.6)• I00 = 6.2%. 

Thus, the percentage of possible increase in the indices being analyzed should also serve as an index 

for objective evaluation of the utilization of production facilities and materials. 
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In this approach to interplant analysis of ref inery operation, all the refineries in the comparison are 
�9 placed in equal, comparable conditions, since the rese rves  ofpossible  increase in the indices under consider- 
ation for each ref inery are compared with the corresponding maximum possible indices, and these maximum 
possible indices ref lect  all the enumerated conditions of ref inery operation, including the product mix and 
qualits, of crude oil being processed. 

In this connection, for a .valid calculation of rese rves  for growth in production, special attention should 
be given to methodological problems involved in calculating the production capacities of process units. For 
example, in analyzing the input data used in such a calculation, part icular  attention should be given to com- 
monality of procedures used in determining the capacities in the refineries being compared, in order  that all 
ref ineries  may be examined under equal conditions. Subsections should be established for this purpose in the 
sc ient i f ic- research institutes of the Branch, in order  to develop, on a centralized basis, certain All-Branch 
progressive standards for dai ly capacity, utilization factors for process units, yields of desired products, and 
other indices, due regard being given to the experience of the leaders in the field and the specific operating 
conditions of the individual ref iner ies .  

This approach to in ter ref inery  comparative analysis of operations can uncover production reserves  and 
can provide an objective evaluation of how well these reserves  are being utilized, through interref inery com- 
parisons that are independent of capacity, quality of the crude oil being processed, and other objective factors.  

The procedures we have set forth here for in terref inery analysis may be applicable to all correlation 
indices of ref inery operation, and also to other branches of industry in which raw materials are subjected to 
complex processing. It should be noted that these procedures have gone through approval tests, with favorable 
results in assessing the level of utilization of fixed assets in manufacturing plants of the petroleum refining 
and petrochemical industry [7]. 
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