REGORD T

| ‘Jms; 3868

13 September 1960

MAIN FILE -

Pho-boc‘.opiea oi' uhi.s repor'b may be purchased :t.‘rom: AE T

pnoronumcm:on SERVICE
" LIBRARY OF CONGRESS
msmmon 25, D,, c.

..a ni"tn‘& nu - -;‘- d -. -aF-»‘- " - - > ’-‘-‘4— x n- - ﬁ n”
71, &0 JOONT PUBI :UAIIONQ R..bEAPCH BERVICT o
I uPad SIP S8UTYE 3
STRIBUTlONSTATEm::mazc s 2 < 9; ’f i ;ff 00
Approved for PublicRelease -~~~
'Dtstnbutlon Unhmtted ST

- - ;.’-’-




[TTe—

N
»,
T
s
et
H
i
%MM s, 5
= e vt . o

P tubay e

DRSS e s

: FOREWORD
This publication was prepared under contract

by the UNITED STATES JOINT PUBLICATIONS RE-

-

"% vy SEARCH SERVICE, -a federal . .government ovgani- . . .
gobion established . to .gervice the translation
and research nceds of. the various government

departments,
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- with other forms ‘of fuel, bit also the supplementary effect that:
may be obtained for users of ra"cural gas Wi'b ‘bhe rep1 ac\,ment ‘of
‘sol.Ld or uquid fuel by gase [ TOLS _*

fue ’Ls the .emenu 1ndustx'y.>

b ; m3 of gasa : Aecording to the ‘Leningrad Giprobsement Institute , abont
| J.g. billion m3 of gas is 0 be’ used at uement plan'bs in 1965 (T& e

constﬁnp'bion"of “eemient plents should rise to 18 biiiion: m3, bringlog
the sqare :

TN e -#i-f'..“?.«JPRS:1"“3868
"r;sc: h155-D

' ’T‘HE USSB,

[ ollow " "g‘ is'a translatlon vof an- ar.,icle by Io Y
- Fuwrman and Le I Lapina ; “the Russian—language perlodz.
- ‘amovaya Promjehlonnost! (The Gas. Industry), Vol. 5,

NOa 6 s June 196'0, pages 35-»397

I-1 d ue'cmining the economic ei‘fec'biven of ‘the use of'

ﬂnatura‘* gas ‘ir the navional economy, 4% is negessary o take inio

account not only the more i‘avorable ‘beohnical and economie: sindieas
tors of the Production end iransportation of gas in comparison’

“In 1958 the cement indus’urv of the cnunury used 106 bill_

‘l

Lo Acco"ding t inrel.ﬂﬁnary calct.l y_ons g bu 19;0 \-he gas

gas'in +he £uel b hceh of the ‘dement indus’ uz'y to

9

.,’I'he prin\,.,.pal irdi»a or's d@'termimnv “he effesbiveness o

'iv'fthe u.se of natural gas in uhe furnaces of tane cemen'b J.ndustw aem =

”eduction 0% 'Lhe fuel component of cemmt cost as a o

'resul't; o.f.' lower gos "cost, -eliminatiorn of fusl~gtorage and fuew ‘
prepara'bion coats and also red.J.Cuion of' re" ative fuel consump Aong .




e improvement of cement qualityo

Table 1, Share of ges in the total fuel consumption of cement
‘plants, by economic regions of the country, For 1965,

Total fuel -

consumption, | |
. thousand + - Gas consumption Share of gas
_Wgtandard® . thousand t+ | in ‘total fuel

" fuel - . . ®gtandard" fusl ' coisumption

North 281 o 88 7 3L.3
Northwest , 561 199 3505
Center . -~ ... o 288 - .. .. 2513 . 89,0 .
Volga region' - ~.-1595 . ..1895 . - [ '100,0
Northern Causcasus @ 955 - - - 4~ 955 . 1000 ° 7
Ur_als BN I T S S 2232 S e 2232 o - 10000 e ».:.V;
Western Siberia - 131h e
. Bastern Siberia - - 1082 . e L em T
Far Bast 662 T e T e
" Central Asla and o
Kezékhaten -« -~ 117 ... . ..1133 . .. 80.0
, Transcagcasia o8 78l . 130007
"South 2692 269 1000
West il o - o709 . . 709 10040 .
12988 .. T76.6 ¢

i

o getal o amaes -

<« Raduction of the fuel component of. cement cosbe Fuel
occuples & considerabls place in the cement cost gtructure =-- over
 25%, and in the cost structure of cement clinker, almost Lok, | "
- Therefore the 2lteration in the fuel componens resuliing froma =
changeover of cement plants to gas has a considerable effect on
the change in cement cost-as a wholes This change can be brough’
about by: - S ST R S R

s
RN

w=:reduction in fuel ecosty ., o o 0 e
'« réduction in the expenses of fuel storage and of prepatiny
if for'combustions T PR T L

' w=reduction in relative fuel consumption.

)

‘, = Redugtion in fuel. cost. It should ve noted that Inddetinl
es sablishments, inciucing cment plaate, accomnt for fuel on The
tmals of reiail pricas. Solid furl is acecourted for o e Lieli

o2 -
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of retall price FOB - stabion ‘of origin plus the railroad charges
for its transportation s and natural gas is acmunted for on the
asls of. delivered p*'i"ae ) j ‘

It 15 well knom 'bh:at+ be'bw@en the cost of solid fusl and i%s
reteil price, the difference is smell == 3 5%, Not so with natural
gas. . He'oe, betwesn the cost of its ‘production and Pz °an=3por*bauiwn
even over very loug distances {1,000 ~1,500 km) and 1ts rebail
pice, & considerable gap exiotes Theref‘o"e for determining une
effecbiveness, Prom the point of view of the national economys
cf the roplacement of 8611d fuel by natural gas it is necessary to
carry out the calculabions not on the basis of retail prices, bub

with aceount taken of the actusl cost to the ned ional econnny, 1.€c,
on the basis of 'bhe produot‘on coe; of fuelo R

Calcula‘bions carmea out on the de'LS of the pro.apect:.ve
for 1965 have ghown that, taking into ascount ths indicators of
coal transportation and gss svpply to cement plants in veriocus ecunomis
vegions of “he country, the fuel component of ¢linker cost will
charige in the follouing menner (in%).

Northwést i L 28, 77 Nopthern Caucasus - == 3LoC
West e= 300 ranscaucasla e a3
Center aw 3001 Ucals wm 26,6
South S e 3163 Cen sral Asia and

Volga reg* on = wBo) ‘, K yekhSuan ’ == 30,3

'-- Change in the wela‘b.f vé- consmpsion of fuel ard electris

Egy_era L cement plants vhich burn golid fuel; relablve fusl o Ten
gumption ...ncludes consumplion of fuel directly for vroasbing the

clirker in the furnaze, and heat losses for the drying of coal in
coal mills (na agolinykh melfnitsakh) and in drumse Coiews

With a chengeover o’ gasy fuel expenditures for ('u:.xl ar Jm
are eliminated, Fuel losses in ual oad..ng and storage also dlsappear.
The replacemen oi‘ ¢oal by gas permits & saving of up to 5% in ruels
This is ald€o confirmed by a compari on of accomtmv cdata .f‘or Planta
oparating on gas and . on coalo D » E '

With the replacement of coal by gas, relative elsctric-powor
consumption ab the plants decreases, since the necesgsity of power
expenditure for coal grinding is eliminated.

~= Increased fiymace productivity. The first experimenvs
in the conversion of cemert-indugisy fuwrnaces to gas showed that
the indicator for fwmace whilizebion over ¥ime is thereby imprcved.
This was noted sirerdy in 1938, alier the corversicn *e gas ¢f 1an
B A4, 38 well ez in a manber of other, lator wirls

Bf"'* sement pli:
TR




_Analysis of the calender-time wtillzation indicators for a
number of plants in recent years has disclosed that, whereas wita
rare exceptions the utilization coefficient for plants operating
on cozl comprimed 80<35%, for plants utilizing nebtural gas this
cocefficlent has in recent yeara been reaching 95«96%»
4 The principal reason for the augmentation of rotating-furnace
productivity in a sonsiderable increase in the durability of their
lining vpon conversion to gas cperati.ong this is explained by the -
mere uniform end stable technological regimen, and by the lack of
needs for forced operation -of the furnaces. With the operation
of cement plants on gas, time spent on furnace repair is reducede

The more rhythmic operation of plants operating on gas is a
factor under lying the higher indicators of extensive furnace- -
productivity utilization at these plants. It 4s possible, for
example, to compare the indicators of rhythmic operation cf the
Belgorod plant, operating on gas; those of thé Karaganca plant =
which vtilizes solid fuel (Teble 2.) '

Pable 2. Indicabors of ravthmis operation of the Belgorod and the
Karaganda plants for 1953 A

_ Operated with standstills =
. Uninterrupted of total duracion, in hr, PAll.dry
Type of operation, 1 and ~ stopnasgag,
frel used 2l-hr periods less 1 to L b to 8 over 8 2b.tu romdode

ovar

Belgorod ges 270 23 13 12 1y 22
Karagsnda coal 85 63 Uk 25 26 37

To coniirm the concluslons presented 2bove with regard 4o
alteration of the technical and economic indicators of the work of
- cement plants upon thelr conversion to gas, Figure 3 siiows work
indicators of plants equipped with 150-meter revolving furnaces
of the same tupe, account being taken of the fact thal some of
thess plants operats on coal, and some on gas /e

<3 ll'-‘



Table 3. Technical and economic indicators of the worlr of p] ant;
equipped with 1’§Oimate- Tarnaces -

JOU

Fuel
cons!mxp'bion
for clinker Electrie = Ceefficilent Xining
roasving kg powsr of calender Curability
gtandard consumption, tire utiii-~ din clinkerin
fuel/b# kwh/t _cement zation zone, days ._‘
S Agerage for
’ plants operate o
y ing on gas:_u 260 82 9367 137.7
Average for . ’
plants operate .- T e
ing on coal 271 89 . B3.9 . 53,3
Relationshlp of
indica'bors, % ‘«hc L =8.0 )éllo'

-x-F‘o'f' comparabiliw, fuel consumption :!.s reoalcvla’ced for
equal LO% mois tare ccnoe"ﬂ' of the roas sed ma'be*‘ial ( s_i.w"y /.e,h1 oy

;e Reductior\ of‘ c:’pb“a1 irves ments in new p] snts, plammd
t0 work on gas fuele Various vypes of plaining mater'ials evaluate

the reductiorn of cap::.ual investment in different ways; on “the ave*ax‘:_,:

it amounts %o 5-10% ’ wni ch can be seen from the data shevm ln
Table Lo . - , S ‘. 4

/‘ Table ha, 'Be a't'!.ve capi‘bal '?nveﬂ'bmer'bs in cement plan‘bs .for
: opera'bj on_on coal and on gosSo. .

(accordu.ng to ma':;er:.als of planni.hg organhabions*) L |

anlat..ve capital invest. .

. menbs, ‘ruole/t cement Pedacti on 0.£' e
For operatlon Fo:r' operatlor eietjve cap”;e,:.‘ ,
i z,oal o ongas invas‘l'mems,, %, ,_.
Planning assigament
for inereasing et
cepacity of T T
Begovat plant . 223, 21kl L Ll )




Planning asaignment
for conversion of
Kuvasay plant to ' A R
gas fuel 210,0 150,0 10.0

Standard plan of
. plant with 2 . _ ‘
 furnaces, each S L S
170 x b5 m . 280 26 o 5.0

Standard plan of

plant with 2

furnaces, each : , o o
185 x 5.0 m 2100 | 1900 L 10,0

shecording to materiale of the planning organizations Giprotsepens
(Stalingrad), Sevkavgiprostoroypron [Novorossiyek), and .
according to the date of the NII Tsement/Scientific Research :

Institutefor Cement/e

The reduction in capital investment with operation on gas Lu
sommected with the fact that in this cese the following structures
‘and equipment are no longer necessarys coal-gtorage facilitles,
coal-crushing and -transport department, fuel-drying and girindlag
department. Instead, the neccssity arises for the following,
considerabily less capital-Invensive gtructurest branch gas line

" 4o plant, GBS / gazoprovodnaya set! = gas-line network(?), and -
intraplanb networks. . o o o

: ' Reduction of the wolume of capital investmenis leade o &
redustion aiso in the cost of cement, since the amortivabion COmD L
1g reduceds ‘In the case even of cwrently operating plants whish
have been converted from coal to gas mortization is neoh charged
to idle equiprent connected with the conbustion of solid fuel, ol
operating costs are thus reduced. T S

_ With the conversion of plants to gas fuel, theiv operating
staffs are veduced in mumber,  On the ‘basis of accounting Gata 2.3
the various plannivng materials presented above, vhis reduction
is egtimated ab U-5%. - ' S e

The numsri.eal reduction of personnel in the replacemeny o
coal by gas at cement plants leads, along with a nunler of other
factors, %o an increase in labor productivity and to 2 veduchicn

~ in relative labor costs for the pecduction of cemente A compArls..
of labor costs For the production of cement in 1958, at pleuts
employing varixa bypes of fuel {eguipped witn 150-meta furnncels
corfirmg this asuerticl,
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Number of men~hours expaned by workeds per ton of -vement

9!’7 e 1958
At plants cperating on coal "”3 7 o 2.8
At plants opersting on'gas =~ 2 T 1.9

P

- Improvement of product quality.- It is w611 Imown . that
the principal indicator of cemen® ‘quality is its average grade ~
/c'rednyaya marka/ Cement grade is determined on the basgis of ‘Ll"')
Pesuits of compree'ston ‘and rupbure tests,y- “performed upon samples
prepared in’ aocordance with the GOST /State Bureau of Sta'ma"ds/u

It snould be borne in mind that Lement grc.de de"ends g dn- o
addition to the type of fuel used, also upon the compos:L‘oJ.on of +h,
admixtures, Therefore it will be more correct %o 11nk the ‘bype cf
t‘uel bv:.'ned 'bo the avercwe grade of.‘ c]inker.

Ve have anal,,med the ol nker-quality 1.rd4_ ators for p.ro
Novoroqqivak plants == the "Proletariy” and the "Okiyabr!® aw Lor

.. the 1954-1959 periodo It is well known that these plauts were

converted in the:early pari of "1956 from golid foel to gasy iThare
is thus availeble an oppoz'w wiky € tracing variation in the c.uime'f'
grade after conversion of the furnaces to gas. Table 5 shows

the cement-quality indicators at these plants for the indicate
yeers, with the e:;cep"oion of 1956 when conver ian o:f.‘ the plan

to gas "1001{ place., ot R RSB URPI SITE S

It can be seen from ”Tablé 5 that. the average el

1ncreased eonsiderabily ia the most recent yearso - ﬁnalys“s of the . -
- ‘monbh'_‘y clinker-quali ty _hnd:.ca'hors at these plantg-has shown thet, .
- whereas before conversion 1o gas the yield of "th"-»gradn cl:Lr,Ler' S
was a fairly t‘requenu occurrence (and in a number of cases c‘La.nu i g

of even lower grades was obtained), with. opera Alon en gas 4 X

the clinker has an aferage grade of mot 1ess than "SSG Ty d..‘”,l RS




Table 5. Ciiuker-quality indicabors at the "Olctvaby!® and fProlet: et”’"""
*+" plants for the 1954-1959 period. . s

Rupture ‘strength, Compreasion strength,
kg /ome ke en®

Duration of harden:!ag, dg;gs
Oktyzbrt? Plant\‘ |

98l 7 20.2 22,6 o271 40O < 466 - 552

1955 ¢ - 20,9 23,1 27,9 - 3/5 LSO . 53 v
1957 129:0 . 30l 33.h  Le8  510 7 EB7
1958 0 0 3Le2 0 327 359 k72 570 68 o

‘1959 - 31,5 329  26.2 489 590 6TL: '

(1 half-year) v ST Lo |
”Prolet,a“y“ Plan‘c. | . o
a5y, 8.0 26,1 2807 3By 138 520 -
1955 U 22.7 23,7 0 261 . 355 ¢ oeet CWTL
1957 0 28,9 0 30.2 33,2 379 LS5 555 ¢

1958 31,2 7 33ch 0 35.3 3k9 399 © 1600
1959 o 28,1 30,3 32,1 388 -L8L  s91°

(1 balf..year\ CEET SR e S b

Tha inc ‘ease in c‘l Jdcex' quality with the replacement of
solid fuel by gas correspondingly leads to an increase in the
qua.u.'t;y ‘of cement, although, as has already beén indicated abive;

a part is played here by obther factors as’ well; in paru:.salar bv
the nature of t;"xe adzrdxbure ino Luaed 4in the compos:! Lion of the DA
cemento. : :

The compari.,ons presented above refers ed to ‘Lha "eplare*mm
of golld fuel by natural gas.' With respect to the replscoment; X
gt cement plents, of liquid fuel by natural gas, two question greiuws’
may be noted:

-= comparigon of the techunical and econcmiz indieators of
furnace operation on gas and on mazuty '

== gomparison of the cogh indicators of oll and of maztoa



h respect Yo improvement of the technisal: .and economl
ind:x.ca'bors ‘of revolving»fwnace operafion gpon the convera-! on tpé vaof
from liquid fuel to nabtural gas, no 1manimons opinion hag as yev
been formed.

According to the indicasors of tests carried out at the
Baku cement plant, with convevsion from mazub to gas the product‘s.uuy
of furnages increased approximately by 6%, and fj.L.l consmntion 5
on the contrary, vose 1.58=2% /1, 8/o = . i oo g

Acvording ‘o’the 'data of ‘the Volisk ceme'na planb "Bolfshevilk,"
converted from liquid fuel to gas in’ 1958, the houwrly product:v.v‘ Sy
of fuchaces; their coefficient of uwtilizetion, the ‘celative fuel
consunpiion, and the clinker quali'by remaived unchang ed as & resuit
of the cofversicn ‘from manwh to gags: Act,ovoing ‘o the data of lue
other Voilsk plant VKemsoémolets,M wi th soaversion of .the furnaces
from liquid fuel %o gas their hourly productivity rose 19)"2%9
their coefficient’ of utilization ‘reémedned unc"zanged, and ‘the - R
relatwe ;uel conswnp‘bion .i.ncreased 3-).,75, : e

An ..vsis oE‘ accomﬂting da‘oa. fo'c 'bho othe*' plant- e" ongmg ,
to the -vol'sk group'also prec'l.udes the formatvion of aa.v 4 .L.w.r.Ji'f@
conelusions, AL +the presenv time 1t can only be noted 'rhab the
: cowersion of cement plants Srom mesub to ges leads to no sign.i.x
changes ‘if1the’ 'bechniog.l &nd 'geonomic 4ndicators: of
tion. It is truc that the cost of masub Taciiibties
somewhat higher than thab of mtraplant ges ‘nebiorks az.d GRP'8° ET
however, this cirsumgtance hag 1little effect on the cost of - ceme AV
. m*oauction and on relabive c,ap.n_tal i*xve..,'l’men'bs D 'U'lis pmposm. o

N \

Wi.r,h regard to al'beration' of +be fuel cosL as a *esu.Lt of
“the T p‘Laceme*xt of mazut by gas, not :Ln all regions u8 gas che aper
than mezute In some regions the cost of 1iquid fuel is lower
 Lhan that of gase ‘ | o

 With respect to the use of polyqu.‘ide maduts ab cemem. '
plants, the principal drawback 1ies in the foliowing. Ag is
well known, & plant with a capacity of 500-6C0 thousand tons’
of cement per year will vequire approximately 100 thousand tons
mazub per year. Wi 4thout preliminary desulfuvrizabi. ovx,the com=
- bustion of such a quantity of polysulfide mazuts is inddmi sgible
. from %the point of view of gsanitation and hygiene, gince it poLn.. 23

©the air with sulfur compouwnds. Depencing on the purificaticn

nethod, oublays for purli‘yiv*g industrial smoke gases of svifur . -

compounds “raryper ton of “atandard® fuel for 1ns*,a1.1ab‘ona e
swrng 100 thousaad tong of maszub per year, from 73 to 260 rubler
in teums of cedhal lnvestment, and from 18 1o 55 ribles o burus

of -cperating cuchs




“With 'bhese considerations taken into aseount the combustion

of lﬁtgn-s*..lfur mezuts already becomes considerablily 1e 8 economlca_t._‘ :
than the use, at cement plants, of natural gas. ‘ ‘
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