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Ao part of itc effort on berody or tho provcticy o frdw te T o o
in the developins countrices, the United Boticts Lon corvencd @ oaeibher o ;f‘ [EEILS
and nectinegs of speclalicls orn cpecifice drdusipics wed Industriol ped Lonne op
the purposce of disseminating inlormmtion wel exchursin - cxpericie boraoce 0

dceveloped and the developin s counirics.  an Lhoe corent dndustey oo o

first ¢ be estublished in the curly oloccs of developpoenty oooominoy v e o
on the subject with these 2ims in view,  The seminor arousod crest il rest nens
thie developing countrics, as ig sheoewn by Lhie cnccouraive reosponso rocoivod e
thie thirty Governrments invited and thc lurcce ragsber of poriticlipants,

The seminar was organized by the United lotions Bureou off Teebnvicend ooain
Operations and the Cgntre for Industrial Development of Ui bepurtmont of deonond.
and Social Affairs, in co-cperation with The Goviriment of Dermark's Beard of
Technical Co-cperaticn with Developing Countric.. It war held in the Krorory
Hiph School in Humleback, frem 2 to 16 Moy 106k,

The seminar took a ccmprechensive view of the whole industry, dincluding:
investipgations prior to, as well as the planning of, the cstablichnent of cement
works, together with the economic, technological, ronuement, lubour relofions
and marketing aspects of the industry., Thirty-four lectures were siven by
tyenty-five lecturers, of whem six were rnon-Denish, one frorm the Federal Republic
of Gerrany, two {rom Sweden, one rrom Iccland, one from Indin, und one from e
headquarters of ECE in Geneva, Almost all the lecturcre had wide expericence of
the establishment and development of the cement industry in developinge countrics,
Thirty-twe participants from twenty-two developins countrics ir aciw, Africn,
Latin America and the Middle East, enrarced ir the cement industry in oonenopericsl
or technical capacity, and government officials concerned with the iodustrey,
wttenaed the seminar. Widely differing ond far-roancings accounts of cxpericncees
in the developnent and cperation of the industry were presented nnd diceussoed,
and the meeting proved most useful und stinulating to all the participents,
During the two weeks of the seminur, vicils verce nede to oocement plont,
conerete preoducts {actory and o menufocturcr of prefobricated building parts,

At the recquest of the participants, a vicit uas also pald to o cemont muchinery
workshop.

The report consists of eight chapters, cach containing abotracts of Lhe
leetures delivered on the particular aspeet of the industry corercd by Lhe
chepter, together with the relevant charts 'nd tables, und & Juwrary of the
subsequent discussions, The report also includes the penercl conclusuons ard
recormendations of the scminer.,
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(u) Do TO Lrouclry o0 sdlreys cowr ol o Ty eetrs
cnd secret imoy=bion hove never ployed o ol iyt opore T,

(9) Portland corent 1o o hirtly stavderdicod product, oo oy
rerketing possibilitices deperd mainly uper collin: prico,

The impecrtance cosceribed te tle PC irdustry iram the ;\J:J Uyl ou o
Joveloping countrics is due not co ruceh tco $WL inductry Itecds ot 4
i

extensive applications of the preduct and to ‘e many comenteucin: riusirics
vhich will follew as the naturcl concequence of the «otablicirent o o TC plant,
&

Portland cement ic =z very cheap cericdity with nurmercous ucen, T user
requires no special technical trainire,

. principel clients of the FC irndustry are: rovermment acencilon, public
rinistrations, contractors wnd builders, concrete preduct maralmceturers,
cement plants, and preduccrs of rcady-mix conercte,

The establistment of o PC industry may -ive ricc te industricc for the
producticn of: asbestos cement (numcrous products), building blocks (scveral
types), lighteveirht buildine blocks, concrete roofin: tiles, fleor tiles,
building elenents, and concrete pipes.

In conclusion, scme hints arc riven on estimating market possibilities on the
basis of construction activity envisaged in tbc resion or country.
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II. ECCNCMIC AN + NALCIAL ASFLCTS

/
1. Frecduection, Consumpticr and Cost Structurc (1L T. thurs)é‘

Werld prcduction of cemert hes teen steudily increesir;, risin: since 104,
at the ratc cf 9.0 per cent per wnnum. (Chart IT.1-1). The fastost rotes of
ercwth are shared by the Apsian courtrics, the certrally (lamned cconcmier, urd the
countries of the Middle Last; the slovest crowvth is rocistered ty Worth fuerica.
These differentials in rates of growth have resulted in chances in the patterns or
cerent prcduction and in the share of tke varicus recions in tetul rreduction,
Although North America and Western Europe tegether st11l wccount for the rreoster
pert of total werld output, their share has decreased frem 7.0.1 per cent dn LAy
to 51.0 rer cent in 1960. (Chart II.1-2),

The substantial increase in world cement preducticn 18 reflected in the level
of per capite consumpticn, Chert ITI,1-3 shcws the level of per capita consumption
ard the historical trend for the major regions of the world. Chart 11, 1-h
indicates the relationship between total cement consumption and ¢ross nationel
prcduct for the OECD countries.

As regaris the eost structure of the cement industry, Table II.1-1 indicutes
an order of magnitude for the mejor ccmponents of the total preduction cost.

Table IIO l" l

Compogition of unit cost for cemrent production
in selected ccuntries

(Percentage of totel)

Germany (Fed. United Statew

Item Begublic! UCSR of Americu
Depreciation 21.6 9.6 45
Wages 8.2 22,3 13.9
Fuel 21.5 37.1 .3
Power 12.5 1.0
Jthers 36,7 31. 0 30, |

1C0, 0 16C. ¢ 160G, 0

An lmportent charecteristic of prcductiorn cost is the deercasc in wVerprC
cost with en incresse in scale of orerations, thls being attributable primarily
to returns to scale for fixed investment, labour and overhesd costs.

. —————

Y/  Summery based on the lecture delivered by M.T. Lhlers ard dats crtaircd
frem Studies in Econcmics of Industry, lc. 1, United latiore Dublicutticor,

Sales No.: 3.I1I.B.3.
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Chart II.1-4

CEMENT CONSUMPTION AND GROSS NATIONAL PRODUCT IN EUROPEAN 0.£.C.0. COUNTRIES (1)

1950 - 196)
s
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Chart IT.1-5
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(Pederal Hepublic), USSR, United States of America

and developing countries
Yotal Hivad investment
(miition dotiars) {mittion doHars )
')
[
DEVEL DPING, @
COUNTRIES ‘
’ b
“ m ‘ ] 7 .
e Hiks
& 11 -
USSR
y’ »
Scale g
1]
"
. '
[
a4
»} UNITED STATES )
B e o
Scale
i ’
;; i d
“ 9
. FEDERAL REPUBLIC
OF GERMANY
] S =
Scale
sk 44
B b i e B e e T
»e 0 WM 1500 N ¥ e w

Pantcopacily -~ in thousend tom par yewr




!rﬂnu~7\ MYy P Y e T T B s M LG Uit LA t ’ “ !
.oy g b
r

T 1 T—TIT

—

-
“

o

»_’ )
07 puUBSIOYL dod saovaoy

v

"~

-1k~

-1
/.
¥

e Tl N R
e SEETE O W G0N0 Lﬁ
desdcddet L L

-1 IT TERD

e




Theo DAuen e o0 nes Be T
robho tosd e o o ov A S0 e e s
e bl woety o dato Jodieato e oo e
cize wret b tas of dover oo Star Yol oo
irereace i oslzoe wrd tho o veernt O drea e
closbiocity varies fren o0 i o0 se o . S \ |

To dr. thie rnitoed States davn,

Siwdlerly, Chart TT.0-7 ehevs Lhed ool oo
crreduetion decreose wito U Ireroore 100 nin se o '

With resrect to tu L, cover, Iicotoro, oo e RN S
b sigpnificant vordatlor 10 urit inrut o ogutooooo o ol v T
Q v T
- operaliond.
1)
£ ;o

- . - - , N X .. o
+ e Trade In Portlard Ccrernt (A, Pourd tucr =
o
5
S Verld trade ir ccrmert las Inercescd tvem onond Lo siadioa b 1o
2 abecut 17,0 willicn 1 102, Hevever, ednec 155 0 hoe bordesr o0 siatitice :
v level of 11 to 12 willlor s, (Chart TLoo-10,  Yestor RPN N O TETE RO S AR SUNNIETIRNS
@ . . - . .
& active reglon in irternaticnal trade. Tt bas Voo sved wiveort by bie oo AN
' ard has meintained its relatively hich sharc of total vorld Dnposts, TV b o,
o newever, hue beer toward a decreasc ir 1ts shore (Chnvte TT. =0 o0 0 1T, = o0,
e Desplte the Inerease 1n loeal producticr of ecoopt iy o wveie) g verlope ol
2 the werld, thesc heve romeired the wegt active in che fiper! rRoe b, cxeort o

1 - 81 5
ooy i vt

latin Arerica, which has corsistently reduccd 1ie share o1 toin AR
frem 57.7 per cent in 1907 to a lew of bof yor cont i 100G, Avrien poendne n
rejor imperter of cement althourk 1ts share in the totnl o' - Sy deeddic i
trend. (n the other hard, Asia, the Midlle Tost el +he ecertradly ol et oo onios
show an increasirg trend for their shere of tatal vordd feyporte. O & 5

sldc, the sharc of the developirpy courtries of the verdd hoo dreo oo
L per cent in 1947 to abeut JEorer ecent dr fU0CL The eortroogly T ceen o1
rave gleo recorded a hich inevoage ir thedr shavs of fFe ovrort nark . The o0 o
‘ o1 the North Arerican countries ir werld trode hoe toe redobtvely ton

o Plant car

Net trade export winus dmpert’, dojietud by ool ovpc wrd re e
reglen, shows that Westerr suropc ard cic certroily vleinid ceciordoe b
net exporting repions sinee 1A/, However, hro ve
hag shown u deelining trerd. Afvien, thoe JHEll. Voot wed Iatin Avcrics beve b
net imperilng regions, with the labter | vodondly cerievioos g resition cd o0 1-
sufficiency. Binec 1951, Africr hae rescsde ! o vl douryoerd brovd 11 6l vodi
of ret import. Asila hae teen, o the aversio, o oot Locrier slnec Lo o,
elthcuch the rerion has tcen wpprewehir acit faitielcney el 1090, G e
years lmmedlately after the wur, the e ril frciiecns cortrice vore rot o3 cotor,
alter which followed a pericd of sclf-suftlclency, @rd the sitaulion by 1o or
of ret import since 1953.

preood et evrore ot Lo R

World trade ccmprises only « siwall crarc of totel werid trodaetlos
(3.5 per cent 1n 1960), and has skown = roderate doamamrl Fror,

S
L/ Oummery based on the lecture delivered vy i,
from Studles in Fecnemics o1 Industry, Moo 1, Lyitod Dadicos fur Tiontlor,
S&l@s I‘V"Da : 65. II‘ Bo 50

Lo turtuze s socq g cpante A

i
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Rironeial o8swe ol oy onor Liawte ThVA, o -0
o mapycoe b e Iy te v iy Fro (e e
sty dactc ey it o o ety b oo e e

i try.

The 1rstallaticr ropt o 20 wen oo gt Do cwlloow o8 b0 e e :
copn tor Lhie prloast procr, asswndrye that o vovor cor v s pernse

Ve piert = obascd o servine moareoo of ool T O G 5 D o
caleout A CoLO0n, Tl ling The ecnert ot T b o e oV N e R
capceity of the plent is cecimaled te rarce fren 0G0 Ho S0 G e e,
royendlyo or the rur-factor ard on salces, aed this v s wvadllber ooy
ci deprecintior, loant wa cvofit,

i tre total cost, it is assuccd thov 50 rer cene, ¢ o0 ci1lin
-lb.- B n []
rajged loeally, whevens 0.5 millicn ecan oo orranpen e loang dron oot oo

3

These lcans can be repaid vith interest over a pericd of wieut sover yoomo,

4
i

aron which the national capital will earn a very falv rvoturn or its irnvestrors,

L. Financial Assumptiorns for s Hypcthetical Plant in Tndiae (K,V. TelcherKar!

When a detailed project repert 1s beinyg prevared orn the estal Mshient of o
Portlard ccumert works, the ccmpany premoters must to cdvern o picture of the
profitability of the schere, ard for this purjcsce a rcoscnally cecurate fopccnet
nust be mede of preductior. ecosts, 1n India, such o forceast is uwade or Ghe
follewins lincs,

The cstimate of actual precduction forecast ageinst irstalled cnpocity io
tared on 330 daeys of daily rated prcduction frem the ¥iln for ore year of o oration,
For the first year or so, it 1s customary to take only ¢ to 85 per cenb
»f prcduction, in order to allow for sturppsares to cecrrect any defuets thnd
crerze. Thereafter, actual precduction is estimated to be U5 prer cond of dnstallcd
caracity.

To nake an estimate of picduction ecsts, 1t is nceessary to to tolly cerandntbed
w7ith the costing process neormally used in operatin: ¢ TC works., Varylir  edjustuenty
way have to be made for such itere as the tyre of querry operefion adoptod, the
nature of the limestone t-» bLe crushed ard grouna, the wede of trarsypoert, the
tantity of corrceting material used and ite dellvered price, the costb ol kiln

w1, ard, 1T pewer 1s purchased, lts tarift ard cstimatces of 'he wcurt eonsunod
ir. preducire one ton of cerent. (Diversities in thesce cosgt-clements ure Tlutrated
from experience in the operation of a numbcer ol cerent Tactorice irn Tredin. )

The rest of the iteme In the cost structurc wic wore or less the grne drarn
factery to factory In Irdia ard car te cesessed without difficulty.

Lepreciation will naturolly depend cro the cstinatcd botal enapital cont o of

+

the werks, It ie normally esscsscd st wun averarce rate of f=9/h vor cunt.
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Jrrael tercetos cvtpate Cidirvker, 000,000 tony

Cpleuloted Couont, S0, 000 Fone

Net-vroecss -1ont)

Iic.. Cauntity ants/tcgg Fropertion= lLercentage
ir tene ci_enleul- gl cegt ir  cf that
ated cement cost of
tepped

Kaw i'atcrials

(a) Iime Stone €, cc 1.25)

Sh) Cloy 5¢, CCC G 2l)

{¢) PReuxitc - -) 2,08 13,5
a) laterit 1.0, C0C €. C5)

¢) Gypsun 4, CCC 0,035 0. 46 3,0
Ktln Fuel (Ceoal) A, CCe 0,30 2,90 15,8
Pover Tuel 20, 0CC 0.10 1.22 7.9
Repaire ard Stores - - 1.¢6 4.9
Lalcur ard Pstablishment 1.25 8.1
Rovaltics C.19 L2
Hente ard ticos 0.59 3.8
Frevident furd C.11 C.7
Packirg: (excluding cost of jute begs, 0.50 3,2

tut including packing cost)

Depreciaticn 1.4 9.6
Cverheads C.59 3.8
Sellinc Expenges 0,2 2.7
Ixtimated ex-werks price of reked cement 2.81

Present doy cost of jute bags 2,60 16.8
Ix-wvorks pricc of berped cerent 15.41 1C0. 0

or C.77 per ber of 50 k




Cioort IT.43-1 1s o myrothetiez cesv cstieoote, i e dav: B0 vl e
itars, 1o o cerent factory vith ar Instedtled cupoeitis o (0,000 tove o o

‘nsingc the wet proeces). It ig o clesc sroroxioetlon ' G svrormn con oo
rrcductiecn in 2 ccuert verks 1r Irdia tedwy,

The mejer lters arc ag follows:
Raw matcrials, vhich: ineliics wirings latour costs wd Lre cost o f brarsy ot

the raw materials to the factery. noynltice pailld to tho Jrvernrent foi the ane
of the rew netcriel - a foru of tay - svc ~dven o scoerate heedine,

Kiln fuel, which ircludes the ccst ci” nerdlirnc ard ypulverizin: the ecol, ur
vell as losses 1n raill transat and threourt spontanceus eombustiorn durine etoryo -
a ccmmon cccurrcence in Irndia, where the ecal nermally availaklce to the conent
irdurtry 1s lov in ealoric value (4,500 to 5,CC0) and hick in ask (un to 30 per eont).

Repeirs a.d stores, which includes the cost of fire bricks, ;rirdiry; medisn,
lirinc plates, spares for replacement and waintenance, includirn:;: spare parte
manufactured in the workshop (cost of labour wnd weterial), snd stores uscd 1n the
servieing urd amenity departments,

Labour and establishrent, vhich includus salariee, wares, ard cost of Uvine
ullovances to all employees, including supervisore, in the proccss departionts,

-amenitiles, civil engineering departrent, loboratory, office, stores, motor trarsport

departrment, hospital, creche, sanitation department, elub cte.

Cverheads, which covers expenses both gt the works and the head offlec and
includes such items as postace, telerrams, telephone, insurance, travelling cxpenscs,
workren's compensation, retirement gratuities, ard annuel borus to enployece.

Sellin~ expenses, which includes the cost of establishirn sales orrunlzoticnw,
edvertising, after-seles servicce, stockists'! cormission, ete.

In Irdia, a factory's salc priec 1s usually fixed by the Goverrrent, on bic
basis of an erquiry by the®Tariff Commission. For ncw factorict, = spceial hi her
price 1is sllowed. It 1s easy, therefore, te ealculate press prolit on a sreelile
turnover of cement production. After allowing for a wenoeln acceney's conmissior
and meking provision for taxes, the net profit can e caleulated to determine the
profitabllity cf the scheme. A five year tax rebatc ic pranted to rnew Tactorics,

In the cese of existing works, hcvever, the problem is quitc differcrt., In 4 idine
the oxe-works prices for varicus grcupe of factorice, tre Government at present nllous
a return of 12,6 per cent on eapital employed (includins loans). Cut of this the
industry has to pay:

(a) interest on loans;

(v) tenue to cmpleyecs (new regorded alrest as a part ol wares and expected
to be pald regardless of the size of the profit);

(c) renegirg sgency's remureration;
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Tiis durteoowore bt ol L ehs thar ¢ pur cunt o tpoocrdtal ocng loyed, Lue Lo

e veerir o dhvieeonoornooquit shares oA Do gotbio o Dlooug o pebeniie
T Treiien boday, beo dullddy e frec rics i1 ooree e tolloe:
() ity e ibad, cneceriled b the puttie ard by the o percbuie il Ve
o b blede rrieras, ard coreally Ardoritter Ly bhe Lite Ioonrored
Ccpaiios o Teadeoe i docns ponkue

(I i
cory 1y odesed roocavernoenes ol {1c1, interneticnal lerdirg souroe i, conrber-
G boocd oy the Trdion Mlnoanes “crroratior et/ or he Industodod Credit ard
Tie 1

e

(v throe b bars leone chiel oy oce ol twe Hinds - topced, 1 wyenar o Yo

1

.
L

BENE
% i i . 1 1 ) . . .e g o b e 1
Trvestuont Corporatlon ol thais, obf demestlie carrency red cobe tilod banks L

Tidie: ard
(¢} throwh the rort orirc of stoeks ard SLETCH,
The ratic of benk leans to equlty capital has Leen stendily rigirg ara now stands at

alrent 131, The wortoesdne A1 stocks ard shares ncrmally provides atout 6C to
(0 per cont of the worting capital.

. o e
5 unresy of Digewsion

carire the v ond pancl discussicns, a nurber ol questions were taclled,
fneladic  lotey = . copitel reguivercents, ninfmum plont size, rethede ol projecting
Jeonrd, fpprtestiooo of gpeeial demprd, and elinker crirdlns plants.

Uith rocvect to capltoel requive: ents, it wae rotod that accurate estimetee are
ALffieult boenose of variatiors 1rducced by sueh Tactors as the gcale of output, ard
Ufferences 1o leeal conditions ard requircoents, such ws the prescnec or absencce
of nopovey vimt, housing for crscrncl, rallvey extensicns, civil engineering
Afftes1tice. cte,  The weeting folt that cepltal requircrents could usually be

»

Lroken v into fixed eopitel and circulating capital.

o

Linel earital may e defincd aw tneludirc the ccrert plent proper, oF the
ser b ety coerent plant, in which easc 1 ¢ vere tesldes the plant proper, the

b crabory, workshors, storoce . ~d internel tranepcrt foeilities. In reepect of

o conndete plent, as dorincd nbeve 1t wes arreed thot cstimetes of fixed investumer
woiwvinyr @ oreoecratle naxgdn or crrer, cculd rur fro $35 tc 50 per ton, depending
sulidy on the secale of oneration, in the 1CC,CCC te 40, COC ton ranre of annual
erroclty.  In this cornezion, the rectdne vas of the opinicn that while the cest of
Acienb-rreduedrs cautprent ard wachincry can be estimeted fairly accurgtely, oreate:
vartotiors are to te ewpeeted in tle eost of eivil ercincerin,  The latter varies
Iros o lace to place crdd gy wdd rreatly to {rvestient, ceneelally In arces sub ject
t. corthaquakes or vith e urable elimatie corditlons.  Other facters that were
rontioned ay alfectine: {ryvestioent fneluded aiffercrces in derestic Ircipnt rates,
trport datlor wed the veol for cAditional storoge {eeilitics beecause of scusoral
Jererd. cdditional fravestient sicht wlse be required 1T o feetery hed to supply it

AW UL vt cthor bend, lower irvestrent ficuves tran these rlven atbove nirh
Veopesnloic 1r mieelnl corce wherc tre terrain ard locuuien wre {uvenrable ard the
Lovel ot cecherdootion of bhe plert is very lown.
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Tt -gns ulec wrphasizel thob odditicred cupiiol vegs Lo ol to T i
Geunlly referced Toone coeinl cverbeads, sueh to Bounioooan e it Lo
o rersernrel, ralluey oo real extensicone, ctes Su et e calloe 8
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Lo per eurt fo the alove cobiates for fixed frvestroob.

niveuintirs caritel requireronis were fedl toy o bebucey 20 I
c1 the fixed irvestrent,  However, the fiowre condl vary e ot b et
qeperndinge on the gtorare necds for corert ard elinkor cuir Lo sensond lerard
tey ecrent, we wcll ag cterece reauircmerts for Jaclde srore ports Lo
aeteriel.  The local ercedit custem is anctrer dmpor ot et

M repards prejection of demard, ¢rc usciul cethod vas Toib o fo bo o mistoeiend
gististical extrarclation. However, in the cosc o Qovelepir courtrios, woore
{uture structural charges arc exrceted, thle aothed amy irdleato ooy the  Tone
teurdary of demard. It should te supplerentod therctore by prodcetions Towod o
varicug correlutions between cemernt consumpticr ard ¢rouLs ratloned product o
inecme, as well as projections bas.d or ropulaticr. orovth arel provth inlji‘iiiiﬁ
cerment consumption. In cascs wkere courtrics did rot posscss guiticient dotng
for projection purposcs, it wvas sugpested that dato frem cther countrics with
aimilar conditions micht e ueed as the next best altcrnative. 1t was notod bhint,
in certaic countrics, the problem 1s not s muel. on the side of demard, which Is
ugually plentiful, as on that of supply, which mey bc Mndted by oo shortgic of
forelgn exchanisC.

An important peint was raised with respect to ccuert fuetorics tullt L
angwer a spcclal demand, such ag the buildirs of u dai, vydre-clectrie power
plant, canal, etc. Tt vas fclt tret ultimately oacl onec weuld teve to te Adcecided
on its cun merits. However, should the projeet extend over o Jory perded, 1t micbt
re possible to establish an econcmically feusible plent thac would pay its wim iy
Tt was also ncted that such large pro.jects usually cenerate develorment in the
arca in which they are urdertaken, ard that after thc ccumplcetlen of the rrajeet
encugh demand for cemernt may be created to gustain the cconemice operaticrn cof the
plant. In cases where the importatiop of ccrent is worC ceoncmionl, the ceonande
feasibility of importing clinker fer grinding at the sitc sheuld be explored e
a possible altecrnative,

In respect of the minimum geale of plants in developirs countrios,
distinetior was mede between countrics where a cement irdustry nae alreudy boon
estublished ard developed erd those with nc existin foeilitics for cerenh
production, As far as the latter group of countrice woe concerned, 1t wos woreed
trat an ennual cepacity of 1C0,CCC tone could be regarded ag theo wintmun slzo,
while 2CC,CC0 tons was sucgested ag o minimum for countrice where the ccrent
irdustry is already well-establishcd ard relatively advarced, Tt wae uluc noted
thet in very special circumstances, where the cost of imrertad ecrent 1s ik
ard the internal freight rate is also nirgh, it miskt o fowd fengdble to cstnl 1lsh
plants of less than the winimum size, particularly in isolated arces viere the
demard is 1limited. The mecting warncd grainst hegty decisiore in guel coece ard
urzed thorough investigetion of all the alternative scurcce of & low-coust cerert
surply.




With resrect to the cooremic feasilility cf clirter-;rindive ot caovree o
demard, it wes arreed Liot sueli oreraticons miht 1¢ wdoisable L1 cortelr cooditions
cttained; first, if treonoyort costs vere lewer for cld: )l r than teor ccuert. vhich
i¢ net usuelly the easc, sceord, if the cest of pover wvas lever ot thoe corere of
consumption, wnd third, 1T th elinker vos mixed vitl, crcotbor eomponer b such we
slu or peczzolarn, nurplics of vhiceh wvere necessitble to the prinding;: sito, Attortio
was drawn to the fact that in a wet climate, the transportatiorn of ellikers car. wdd
scricus complicaticrs to the proper prindins of vet clinlcers,
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An investigation is npecessary in order to ascertaln the feasibllity op b
project and to provide ingorvation on woden to tase tie cncice 5 the bost type ot
process anid the proper declign ol the plant,

1. Requirements oy tie source of the rav uatcrials

(a) Proper cnenical composition. bedules (L3F, g, iin)e
(v) Adequate amounts,

(¢) Low price as quarried (overburden).

(d) Convenient location.

(e} Favourable piuysical propertics.

e Types of rav materials

(a) Lirestone (calcium carbonate).
trdesirable impurities (dolomite, pnosphates, high silicater content,
Harmless inpurities (swall silicates content).

"Cement rock".

*

Hard limestone. Coral deposits. Chalik. Sea shells. larl,

(L) Clay. Plasticity., !oisture when dug and as slurry.

Shale, Coul shale., Volcanic asi.

(e) Other materials,

Iron ore, Quartz sand, Gypsum. ‘ater,

3+ Preliminary prospecting for rav materig%g

(a) sStudy of existing sources of information such as geological reports ond
maps, and records of previous manufacturing of cement, lime or other caleareous
building saterials,

(b) The first visit to a deposit. Sampling of rock Liom outerop or cuemicul
aralyses, Rouch estimate, without presature conclusions, ol the possible muount of
wuteriale,
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dillin (Coart I1I.1-14)

() The diumwond core drill,
ncebieal knew-1ov necessary 1or operating the rill
IOUOVETY e

(1) Tue proper usc of the diumond Arill,  Vertical or wclive o be
rorms {or accurate logeing of all inforsation relutea U toe oo arildi
splitting of core sawples., Filing ol cores,

() CExamination of the samples. Ireparation of avera e swples v
snalyses.,  Combination of results from core and sl .dge unalyses.  Titratd
(calciin eurbonate) und complcte analyses,

() Preparation ol vertical-cut diagrans shuwlii resvlts oo Ueoun

(aleulation of awounts »f material in the feposit (Chart [Tl e o).
infortation for later use in the planning of quarry opcrations.

L

e Further examination

(a) Taking of larger samples for further exaination, wil
tiue production scheme and deten
Chipping of sanples to rachipery manufacturer (vet carples in ele=tioot
Size of sarples (usually 5C ke for lim

pining the dimensions of Luo procetin

(b) et versus dry process. sizing of rills, kilns elues

(., (Cost'of the investisation (Table IIL,1-1)

(n) Costs of core drilling, pit dirglng, technical asslstunce

(b) Totel costs in relation to the value of the lnvestipntio

e FRRN

#®

Sampling ot corer ot sl oo et

Filing

pestone and o9 ke fov ot pate cinlig.

1l
L
o
e B Y i
L]
Crrend
LR Y

it iaéi-,:‘x.
1 L

Ot J,‘ ok *!%

Lot niuey,

nhodne e

;
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Costs will vury considerably, ucpor
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L

wolne

nature and

location oi the

Lot osite T Pollovirs 1ires snoila tnere Iore be tuken as an oxanple only.

Cost

10 dnvesti, ation of o deposit, including

drilling »0 .0 Torenoles o HO netres deep

L nonth's

ADUTHEY anG e XNTenbes

( vorths!

Journey and eXpenses

Lubour fnr sompling, drilling etc,

laps
Core

Core

3ou

wen tor o owmonths

drill equipment (prchased)

boxes and storge aellities

Llameona bltes and spore jogts

*

dater, subricants, tuel

Analyses

Trunsport, soipment of sunples ete,

vigit o1 eorsult ot enpipeer. including

vigsit of drilling enginesr, including

us
dollars

3,CC0

10,000

6,000

1,C00

1,0C5
2,000
,0C0
3,0CC

<,CCO

wotal

40,0C0

Totl erxpenses per naotre

Total expeonges o oot

4 b0,

5 1




Powr wonply (ol Lundavist)

Jarietions in toe qcoanda ol v cenent o tactory doe o lectiie

ur vt s advartzieces botn waen toe lactory prodoces its o,
r.reaased,  Lnfoctinately, tne wvaste hcat cuannot oo otwe b
ar pover production, noe is Ghie peat deoand o ltuble for the

ressere steaw turblnes, wnlch e tie @oosth coonomeal 1owe:

ps

Cenerally speaking, clectric pover is produced at mocoh lower oom
centrel pover stations than in a small industrial power plant.  Thio, wien AR
sufficient extent ls available, it 1s usuzlly more coono. ienl o buy power,  Covernl
re28ons mwy, hodsver, Justily a factory in building ivs wo power state n, to
srrdy ite zun neets and perihaps those of otuer nelghbourdng ind Siries oo weltl,

Ore suel reascn nay be the high cost of transnitting poves voon U o puinl pover
S Ll

It 18 alvays necessary to investigate anc coupare tae costo ot power soppliod
o ovarinu s ways. COnly tuen is 1t possible to deelie how the sopply s to Le
srrancel.  oQuations are given for the calculation of povwer c¢nsts, and exunples uic
quoteu of indusirial power tariffs. (See Charts III.o-l, ILl.o-o, and ILI.0-3).

The wost dmpoertant features of an industrinl pover statinn are reliabliliby ono
girplicitys, It is always a great advantae to select stancord equijnent, as ropards
size, stewy. conditions, alternalor voltsge, ctes.. Thnis reans not ouly o Loss
ciper.cive plant of well proven deslgn, bt belter facilities oy obiwuning spure
“arts, =nd easicr service, 1t is recommended, bherelore, Linb wien tendors ivor
poder clant equircert are invited, the equipment sihe 14 net Lo speciides in t oo
Creat dotall but the data and design Jdecided uron br clusce co-oreration wiih
eonseltarts and sanufacturers,




1 costs and unit size

influence *ae total cos® considerabl, )

cost per kw.and year / Gas turbine
a4

Steam turbine

~

7, el A —— Hydro turbine

7 —— =" Back- pressure
' ' steam turbine

T ———
50%%. 100%,
load factor

100% = 8760 h/a at full
load.




hoart

Power product! o oo g

Total enern produvction cost

RPN

T

Vo= A ve v Ndr‘v'b)
variable * = total cost, e.2, T ni. v
cost A = arnuity

(‘f:: fixed operation cost

T = yearly runnina tire, hours

drs variavle operation cost, - M,

]

¥ = specitic heat consurption, -cal/:wh,

fixed b = fuel cost, |/kecal.
cost

L]
8760

Annual Running Time

h/s

cost for purchased energy
$/kw. year

Chart 1I1.. -3

Tarlits for sweiased po.r

KzA+B:N+C:T+D" T,
K= total cost,e.g. $ year

A= fixed cost ($/year) within "a certain
load range (e.g. 1000-5000 kw,
5000 - 10000 kw etc.)

B=fixed cost (5 /kw,year), N=load (kw)

C= price per kwh up to T, h/a
(example T, = 3000h/a)

D= price per kvvh.in the range T,-
8760h/a

0-T,~(8760-T,)

8760




e Mo e b L. 0l e Ve otdal,

Lo lor bl crrent ineaostey coar oonly Pleoroon Wi L LeCroLUry W
oteal s o eyl by Trese rav osberisds coe line wnd olay, o osinclar
e Ly et U0 dnstaice wsh o wo slag), peon wiaoo wornw dxtore e e

dtelies o w e dddovan, conrosition ¢ oper cort lho (G, o3 per cent siliea
; . . . . , - . . / N
Coadf, Y, sel e rocent ron oXlde (b?,( 5) A L oper et Al oo Hxuie \“lhu5), all

sl

oresyect ol coleinen waterials. The ravw oixtore cwy vay vursloe ralbldly in
conpcoition tut only sitoln certain limits  Tue rav .uaterial couully contalins
Lty cor o s, whiel e pencrally uwseless, tusugo ouenless, b BC oproductions
Lt .y, hoveve:, eontoln sarniul conpounds sien 6 fLuSphor.  An exact chemical
analysis Lo therelfsve, esscrtials LI some compoorned in the raw paterial is

5. 1eriluous, processing nay be advisable.

For an acesrate chenical study o the compesitior of Uue raw material, the
taling o0 smples vst te carried out as careltlly as possible,

Tie umo«ﬂt ~1 raw oaterisl needed to produce 100,CCC tons of cement ' ay be
estirited ot LIC,C0C0 fﬁns. Te cover an anmal production of this [igure, for
yrﬂva, A row nateriol supply of ¢,00C0,000 tons 1s necessary.

Mineraslogical and geslocical infmation which woy bte in the gossession of
rablic v private Lodies way be of very great help in the prelicinary investigation:

Jnter 18 also needed for the production 1 }C.

. Qectris pover regolrenents vary to sone extent [rom one factory to ancther,
Lot Lo overtgoe eenent factory, producin 1006,CC0 tons annually, abtout o,000 kv,
will b resder,  Jenerally, L0 hwu, per ton ol cenent 18 calculated for electrice
pover osca o all noeol purposes,  Peak hour conswiption can be reduced, ir
eonvenient in rospect Lo cogt, by enlarging scre of the wachinery.

Fuel o5 one kind or another 1s required for the production »f PC, the quantity
fopenddng on the process used, wet or dry, and alsc ou tne construction of the kiln,
a1l types of iuel can be used, the rest usual being [uel oll, coal or natural gas.
formelly, 191 the production of 1CG,(CO tons cement, 14,0C0 tons of fuel oil are
needed when Live vet process 18 used, and 27 per cent less when the dry process is
‘soe  The quantity of ecul end natursl gus needed is courresrordingly higher and
proporticonal to the calorific value.

Hatural ypsw: stone ls used in the last stage ol cement production, 5,000 ton
{or 10,000 tons of ceient,

Tiie decislion as to the leeation of the lactory needs carclul study, taking int
et nt toe sources of the row materlals, the cost of transperting the cenent to th
v lous snrket areus, sites [or heuvy mochinc:y and constricticnes, suitability of
the ground, availability 5t norpower, und other fuctors. /o noo:ilume-size foctory
deeds ti aren ot (0,000 e Lo w plunt site,

The wamning 0i the lactory calls for o stodl vits too cocessary hnowledge of,
AL eNTe rlenee Wilhy, hetvy vactdnery, clectrical equlprent, ioalycis ol raw
aterials, e e dxture ared toe tindoaed prodeoet, and the oo Of Foprtlard ceren
Caleresioc i factory necds it leost 150 workers, skilled wers. o oand swerational
il

5




foontinn (leVe Toleborior)

In deciding cpon 2 sultable location 12r o vort e o
c 11wt fuctors nmust be taken litc corsluaerationg

The conswe.plicn of Fortland cement witnun the coomno e e
toenally 106 krie ), 2t present and as forecast 1or tho ittore,

The proxieity of otner cerent works, ana thelr vrescent yoodoction
reeserves 217 rav material within vidining leases slready acequiee ', ond v
future 9)(12[11’18101’1 .

(In India, at present, these two conciderations have little boaring n
declding w location, sinece the producer gets o fixed ci-vorbe prics nn o
consumer pays a controlled exedestinatior. price fixced by thne State Truding
Corporation, an Indian government prganization.)

The proximity of rawv material deposits, (an illustration is ;dven ~ 1 o coment
factory in India which, after some years of uperation, had to nove its hovsing
colony in order to get at the limestone,)

The proximity of a railhead. In declding on this factor, a coupromlse nas to
be made between the cost of long road haulage of rav materials and the hirh cost oi
building a reilway siding.

The proxincity of coal fields or otiher fucl sources. (an account ls piven of
the Indian Government's policy of promoting the use of fuel o1l by subgidizing it
in areas wnich are difficult to serve by rail,)

The proximity of water sources.
The proximity of electric supply.

There nay be other special consideratlons, sucii ws the proximity o1 » gtecld
vorks, vhich may provide slag for use in the manufacture of Toartlond blash fuimnac
cement, or of a fertilizer plant, which produces as a waste product caleirn
carbonate sludge that can also be used in the production of bortlant ccuents In
btoth these cases, it may be convenient to locate a cenent works nearby, in crder to
ntilize tiese materials in the manufacture of cenent,

There are other purely technical considerations whici vay have s benclng on bhe
exact physical location of the factory site, These include tio 1lie f tre dand, bthe
nature of the soil and its loadebearing value, the prescnce ol srhooll wnter, the
prevailing wind direction which may influence the locatinn oi Lie ltousing colony,
ctCae

The final selection of the location must be a coumproule. between all toesc
{actors, However, some will weigh wore than others in akin: tne nccelsicn.

After the loecation has been chosen, the next wost lmportant ctep iu b aeelde
the factory's initial capacity. OCn this, the following rzetore will cove o benrio

The avallability of [inance,




i ' oot C v 7 oy oo e dtxuu‘.)
} ( ' foo ! P I HERTETNE AL INELEE NERVE SURR FLFS T S SO
! [ T RPN i o : i Yot Vi d
' ‘ TR S YT RR R AATIN IS IENY S DU I A P § OT L it Lo otor thal
poo ! b1 oo fratio).
Coprtar s b oree b b ectors e the eorn shonet e, vhen coopired withs total
v b o
Iro dredie, bar s comont - concery oot lders that o

ot chend s Pl cnpaeity o LU0 cenr inoorder tootive s
’ ercb b -ty L"i!‘l'{f'] p b yt,l in bhe Lisht of Lhe present tox

fre e arad G resapictiong inyored o the conntry.

The diseucsion ronood over SUes bloere of dppuritics i rav meterialo, raw
' serves, one! oand pover requirements, additives, and alternative types

In connexion with raw materinls, the viricus effects of impurities such as
regnesing, mangnnese, gypoum and albalis, were discosced. In vespect of muarmesium,

.

noted that the rregence of % or 5 per cent 10O would add te the raw

erials’ turedility, but i there wuasn wore than 5 peo cent, the cement Treduced
cwl] hive the anfavourstde characterigiic of L‘*‘T’&l}f‘: iten when uged in (.oncrde. I
Gns peinted cut that inoa number of countries, the ctandard specification nexrmts
are bo 5 opor cent BeO o gn the elinker.  The pregence i = high 10 content Turther
poernlts n dower otreorsih eement, but what con be compencetsd for by maintaining
Fioter Lime soiurat ion ccetor in the rov rix, or by finer grinding. I wes
cryhanived tvhtx: whiers Lhe proecence of 1570 in the clinker exceeds 5 per cent, the
et of comert o coxponaicn sheuld be deternined in the loeborstory by the autocluve

Qith respect hoomnneaness, b ich ig Pond meetly in blast furnaee slag, 1t
o obgerved Lhat o content of 1ot 1.5 ver cent EnG2 would facilitabe burning, cve
Jith s hiph Lime saturation factor, wnd thet pencrally speuking an impurity of up
foo2 per cent would net bte hurmiul. Attention was also drawn t¢ the fact that it
(oomeceseary toosdiuct bhe usual analytienl precedure when mangunese 1 present.

With recsaed Lo oyreur, b owas peintod cut thot this is not carmonly found in
vos patoriala.  ovever, wher present in limestone or elay it may amcunt te 1 te
2 over cent of the row feed ue 303, and have to be dicposcd of in burning. The
prcblon of reduc e oypoas content wns diccussed cxte IJLVOlV, and 1t wag noted that
the desirn of Ghe B

{10 snd he burnine process must be adjusted to allow for the

voduetion of S0y 1o Gla.
, o

In cornexien witkh alialis, it was agreed thut the problem does not arise with
old Liine. 1 has arisen in redern kidns hoewever, tecause of the introduction of
chain nyctors o \}x'n’«\w*t‘-r;r thoet heve tlhe additicral tuncetion of cellecting dus
Phe problen fo net sooserious in the wel process, becauce b alkalis are
coneentribod Dre the i',leLl duet, md o cuch wre collecied cngily in the 1ot
ol o o the eloctrle viltere Howewvee, in the dry preecrg, vhere the

+ +

i
e v b de edtced b the ety the protlen beeonel nore rerious, 48 tre

- ’:)}o..



i o taea b oo pee P Ler of bl per et heoenr o TR -
R P podnteed oo that e Do oy o b b e
Cvidnn vy omd ot Lo o e off the poepelb il i o ey

oYt b dunst oo one pethor canplicntod poluton

Tro reapect o romerver Gy matoricl oo it ol i .
Coc e by enre! renerves nr roequired.  attontion o R U U A S
Conpdres fer future expancion i bthe colpodo of sceoro b plants gt 0
L codoainbion of the recerves rogquirod. T wer aobea, o ooty b o
vidin the eapacity of worlant In envicgrod i the mone tatee iékl;-f;,M P et
e pven reey be oreccvded wn feacible. Further, 6 wan wointained dhear BRREER R

Covenre ol ruy material recerves may also be rerarded cooco D to P e e e o
e vequired to nmortize uoplant fully; in cpecial circumetmecs, thic ey b
{run Lhe number of years mentioned ubove.

1t vas pointed cut by some participants that the pover Pioure of Tt
LG kwhe por ton of corent was ruther high, tnd thut in - rurber o developing
acontries lower (icurcs, ranging from (O to 10O kwh. vper ten, ure obtaaned.  Dach
Goeee, bower further maintained, are due rainly to the type of rav muterial
ihe low level of mechanization.

A number of participants held that the {igurcs sugpested for fuel consumphbicr
(1,000 real/ke. for the wet process and 725 for the dry) were rather low, and thet
in developing ccuntries the average ranged between 13C0 to 14O keal/kp. tfor the wet
process and 900 to 10C0 keal/kr. for the dry process. These high uctual (ipures,
it wus pointed out, ure due to the fact that @ higher water content thun the
theoretical norm is used in the slurry, in order to cimplily Processing.

" ke use ol additives, such as soda ach and water glass, as a meune of
redueing the water content of slurry and thus lovering fuel consumption wae adoo
diceussed. It was weintzined that the use of &dditivc: e econcemicalily foasivle
it lhe pain on fuel was twice asg hirh as the cogt of the additives uourd,  TH wan
qoreed that tests 1 the plunt were necrsgary.

Jith respect to power, a number of participante orpued that in swalld corent
‘1~nt“, in developing countries, two or three cpoll diesel crplnes ckoula be
Znutgllgd because of lower instellation costs. They rurther adviced apeingt the
Jse of second-hand converted jet enpine pewer plants in develepine countrivg, pninly
en twvuu"‘ they have not yel been sufficiently tried vut. Others meintained thet
thege powr plants offer several advantagses to -the developing countrics, incluwdin
Loser initial cost, ease of crection und gmaller housing requirement. he Lhids
connexion, 1t wvas pointed cut that gince smull cement plants usunlly cxpond rap lidly,
it may ve found econcmically advigable to plan rer the instollation of durger stonm
cr gao turbine plants at the ctart, even thousth they mwey have to operade Por oty
vears at o lower run factor.




Chart IV, lel

Types of Production Processes

Dry Process

Eriqueting process

Briquet

3emi~wet Processes

Wet Process

kilns

Kilns with
glurry filter

Old=type shaft kilns

Process with Processes with
nodulizsing rav meal
Jrate pre- Nodern Cyolone pre-
heater kilne || shaft kilne heater kilne
long kilne ¥aste heat boiler kilns

IOthor kilns

Tewl TU, Te®

.............

}!eat of I‘Qaﬂ‘ticn ER O NI BN I NN IR IR B ]
o088 of heat in exit gnses .44

l.oss of heat in evaporation
and he&ting of Bteam seeeseses

Radiation 108808 cesseceeessiane
Cooler 108888 seseerscrctacertas

T?tals 000 QRO EIENBISOINREN NN

A t

Percentage of water in rav geal
" Y " *  alurry
Exit ghs temperature ....ceceee0

0il firing.
Dust losa = O
Difference in calories

Wet Process

1/ kg

400
80

440

mEmwm

32
130°¢C

correaponde to heat consumption
for dehyiration of raw materials

with water content of .ieeevee

-76m

Nodule Proceas

400
40

130
60
a5

72%

s

(12%)
100°C

21%

Long kilns

Preheater
kilns

Dry Meal Process
——kcal/kg Cle

400
130

5
50
- 130

725

222

T-8% mwax.

3000¢C

281




IV.e TLHOIUSTIIO T Qoo

rolietion Jrocorses (ls. Hamorom)

e oopors with o oreview o1 the cnrioss epoaer o
nehare of Tortland cermerte Thore are *ir.
ot ag v ary proccco, theo somd-wes procec: rod Lo
o bricy accouwant ic given of there rraczorogg 200 e o
f Charts IV,1-1, IV.1=2)
. deseription follovs of variour Tactors influcreirnys the enoier 21 proec..,
che r.cet eccentiul beirp the cheriieal and nbyciceal »roperties of th raw o ateriale.
Tre raw materiolc mey be rourhly clos-ificd accoriing to guitatility oo follour:
Trv Frocesz
“ultable:

(o) Iatural cement rav raterials, espeeially those with 2 minimum untor
content of 7.8 per cent.

(b) Hard and soft limestone and echist, rtec., ospueialls 10 they car be
quarried serarately and are of a homogeneous corposition,

te) Marls of a fairly homegencous cenposition, the water content of which
is nct too high.

{d) Blast furnace slag, etc.
lLeso suiteble:

(e) Waghable raterials with a high content of silica in the form of cfonoe

(£) Very sticky raw meterlals with a relatively hich vater conto.t (elnye),
Unsultable:

(g) Raw materials that have to be cleaned by the [lotncion procerc.

Wet Process

tuitable:

(h) All the raterials listed under (a) to (f) but vitnout the linitatinne
indicated, eerecially if the amount of vater necessary i the iilr clurr; doc:
not apprecilably excecd 35 per cent.




Jable [V.lal

[NVEOTLATLON OF RAW YA JUKLAG

.

re questicrnaire t . be filled .. f.r eac.. quarry

Ynet oy ~ountry Lictanee f querry, 23 toe crow rlie
from 1ot
foceart Lf redn per yenrs e specinily rainy ceasons:
SWHET tenpe ! ~inter tomp.: tepeelnliy dry censons:
muer boable e beliw quarry floor
Altlitude:
o ter ouprly Zapacity:
Capacity of ropewny: ts, ar. tor nrs day: length of ropeway. &L
t ‘ t milwi’}' . ts dﬁ:{ i " tmck e
" YooLorrien: ts veulcle ts aay, " " oread: &

Bnw mterials to Le included in raw mix:  (to be underiined.

H [ Lid
Limestone tdoa sealst Pauxite
savertine raolin Fly ash
une samds wuartzite Farth
Coral limestone Clay Pyrites ssh
Chalk shale laterite
Jhell debris ard Sand
Archaean Sandstone Sleg

limestone

Juarried in the quarry L pestion:

w0 quarrying by  dgein:, ulasting, ripping?

vlgger, capaclity: BN

Arve materials stratified or solid?

layer thickness: oR dip: %

Are layers firm or lonsely echerent?

Are there Joints between layers? hickness of joint: an
Do joints ecptain other materials? if sc, whiehy

24

Mdeknesy o overburden: o, Consistengy:
Is surface underneati overvurden asmootin? Are there pogkets? » of deposit
¢ overburden usoed in rawv mix? Is it transported scparately?

(s any part o1 quarry quarried separately? is this part transported separately?
Type of Crucaer used: Type of feeding device used.

ArTleultties eneountered in erushing or in feeding:

Shat type 0 erusher ougnt o be used?

can wiimn 5 mm fPaetion be extoacted by feeder feed table from silo?

what dliriculties have been experienced sc far in connexlon with extraction? (preferably see miller personall.
this uuestion’

vhat onx. water eontent gives no trouble in erushing? % vater
13 L 1 " 1" 1i} " " mmaign? % %ter
Ave dryers avallable, and what difficulties have been experienced, snd v far are materials dried?

What 42 the fineness to wilen materials are crushed in existing mill installation, and what 1s the power
eonsumption (kwh t..?

A kg, sample of tie mein component and 25 kg. of each of the other components chould be sent to supplier.

A uap of the quarry, indieating situation in relation to factory and height contours would be decirable - and
possibly a sketeh shoving cross section ot quarry face and layer sequence, etc.




(1) wrioi L oheds et el v n I oo et
Cpr caturel wnle eocontente coreeindls LS e )
i1 cdurrs e o appreclotoy exee b 0D e et

sitabl o, bat poco bl
(j) o rateriols eallive for cleainygs by the Ulotee io

1+ w111 arpoor 'row the farepoing thot the gront ol
1ol thercolves to Lhe production ol cerment o the et pro

yymat different in the case or thoe dry procecs, vhere L )
Fiokine: s ond the hororenetity of the ratorials, inovoertienlore plog o B

w51, The importance of carryirg out thoroughs lncovipotion b vor v
Uirol deeision in respect of procuss is stressced. (Gee TRl TVLY-1 (o oo
pestionraire.)

Other factors that are decicive for the selecetion of cither the dyn or the
ot procuss are the access to water ond the grindability of tle row roterinl D
the wet and the dry state, grindability being of special importance to “he o
process i1 the rav raterials are washable, becauce only then car approcinbl
savinge in grinding be obtained.

The preatest advantage of the dry process over the wet proceos is the lowvr
fuel consumption normally obtainable. Butween the best wet-process nlants and the
begh dry-process plants there is a difference of about 350 calories in favour ot
the dry process, although under adverse conditions, with very et and washable row
nmaterials, this gain may be lost, rartly through the additioral heat roauired tor
drying such materials and partly in the grinding. Attention is drawn to the
part played by the choice of proccss in relation to the quallty of the coront aud
the run factor of the plant and it ig noted that if a dry-proccss plunt is to
produce equally good results in thesc two respecte as o wet-process plant, creat
importance must be attached to the employment of well-qualificd pe sonnel and thoe
setting=up of an efficlent organization.

As far as instaliation costs are concerned, it 1s diffieult to say trything
in favour of either process; if a dust precipitator is required for deducting the
exlt cases in a dry-process plant, and If the rav materials arc rolatively
horogeneous, the difference in price vwill hardly be preat.

Lastly, a review is glven of the distribution of the three procesgs in verionus
countries, In Burope, vhere regulations for the provention of dust ratonre:
require the installation of dust precipitators in connexion vith wet-procon: wilne
and where, generally speaking, skilled technical staff 1o readily wvailable, the

 dry process has, in recent years, found wide application, cxerpt iro Borthern oo
... . orth-Uestern Lurope where the occurrence of washable chall und elay e U
. vet process better suited. (Table IV.1-2)

In the developing countries, vhere there isc often e shortape ot cirilled
teehnical personnel, and in countries such as the United Dtafos ol americn vhor
fucl prices are of minor consequence, the wet proccss still predomivat o,

-50-
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Toble IV.1-

roo bape Lictribatior of Vorld Copmziv, T

Trocecs ang et TroT to,

1 Javuer: 170

(errtrally pluned cer~rleg wot 1ooluied)

ATrica
Acla
fuctrnlia

Central and
“outh Amorica

Hrth Arcrica

Iurope

Vet Froccooo

Tr:;, Frocers
2
,»

o5

0l
18]

lf

N
o3
[

ot Ki

Averages for
world as & vhole

l%

Hurber of Kilns put in Operation within

the QFLC countriec

Vet Procecs

1k

7
13
11
10
14
18

Dry Trocecs

14
20
17
16

3
17

-~ o O

no

Vi O

Totals for 1055«10(1:

95

39

Nurber of Kilns put
in operation in UEZA
in 150-1 3

134




Spoduetion ovidirmet (L Bolluineel)

T.i- leetore deals wivh the varions ypec of proauctior e oo oot
coovsively lluctrated by odravings asd chorto o altestotie ton oo on o iy
copoyartiondor useooars cloeuse 4 oan? speeial atteesion loopalc e th ::\»':'zx‘;.'

1l vlart versuo the codern wotormatic chalt Bilve, wlvn ctos o coronrative hraertrenn
. Locte ond inpvt requirancnce belap piven and disousced ot Lovctine o
11ne t3le IV. =1.)  The wajor -opies covercd in the lecture noc o rollo o
1, “reraration of Rav laterial

(a) Cruchers.

(b) Vash nillc,

(¢ Drycrs.

(¢) PRaw nills.

(e) Homogenizing cilos.

2 Burning I'roeess

(a) Vet-process rotary kiln.

(v) Dryeprocess rotary kiln.

(¢c) Cooler for rotary kilns.
ilng (4) Kila firing.
(¢) The shaft kiln.

(r) Evolution of rotar’ and chaft kilns.

S Further nrocessing of the clinker

(a) Ccment mills,
(b) Conveyors.
(¢) Losding ard packing of cement.

L. layou', erlargcment and costs of cement VOris

(a) Cormparison of rotary and sholt kiln plauto.

4. Cuarry Louirment (0.V. Borpkvist)

™ie lccture touches upon problems relating to the -uerrring 20 llmew one i
‘L orly, thes being the tuwo most ilmportant rav naterials.

Suarryine is defined as consisting of a number of srerations, lrcludl.g the
tripping of the overburdenr, the loosening of thc pae itonly, Lloiing, heuling,
D oorimary cruching. ,
bl
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1. Linc trre
L il
() Lrivoiv, s 1 v wroe e
S Dir,

iR er sore Senoral rernrio, toe lecture o0
ceclines, bealseruner:, tulliccers wroontueker.,

() Locoinir: of & o

Alt(r Gore fenerul reruris, the leceturc dhoew e
Trdnabion with Plosting fvom the ncint »y V'*' i
w0l handhold drills, lisht ano e cavy wa e ll
Gseussed, us 1o the wee o mebile unt o stob n;r; ¢
JSoeudrment r lireet diccine in the Ly rront,
Liictvhicel excuvatoe Sy and oL e udrment for riprir.,

(e) Lioding

ater some gerercl rerarks cn the preolem of Leading, bthe uoc c1diene] -
iriven und electricallye-driven chovels, iront end Lewiers i Eroaceuyvalorn 1o
elinker discussed und scme viev s put forvard as tc their dapuciy,

(1) Hewuling

TPC use of' erdinary highvay trucks ani mpers ic dicensce iyt bthe uoe oy
‘ truing, opevays, rubber conveyors ang Bumes .
noer

(+) Privary Crushing

Ihe effect of scec “ndary uliutv‘j Ll ddscussed and strea. 1o Luder orn b e
SENORI hel"* with big gaps. an :xample is ;iven of the dlotritntion o1 wer ir-
cesti and thelr variaticon vith t:e size of primury erusicr,

‘s ; (1) Dressing

- : L w-grade stcne can sometimes be made exploibable by Ui ace o4 eoptein
methods,  Montien is nade of corting plesins, ceveorin wro 1w

=S |

. Clay

Il st of the ¢ulpment usedl in cldy pity 1o tanically the o o it oo
in narrvies. The lecture tcuches uncn seme more speciulized o ulonent, g g
front-end leaders, uvucket-chain excavuturs, and crabc o oot oonn (oloabins o
mills),

-
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oo drebure sovs bl o Chiorn revics U the oveloipent ordrivies wmebhooo
e conentaroslr Conacnlnery, unc Coen oot oadzcuss the folloving togles in cdietuall

1. Lleotrle 0 toyr,

(V) Loy metors vesou L. motord,
0 R RN U (R DU TRT!
yrebe nous lncuetion web ro - clinerir: ans o uirrcle-cuge,
Jynehroreoac ot
synetrone. Inouctl nomotorr
Vorisblees cew oo, motors,
(c) Seecelul ro uircments for winding Insul~*1 1 und for beurinss.
() Vori w byncs of metor cnel.oures.,
() 1 ricienc, und iover fuetor in relation to lewd -n motor.

el cooteetlon L T toas

(2) Enife switzhes ons tuscs.,

(v)  wstrmutic elreuitelreurers,

1

- sturters oo, L Daors

(n) Cileccoled sturter .,
(1) Li alv storcers,

() iurter: und rov r oreguluters,

v— -

4, Interlce.. tctueen Loiteelreudtin: ievice, Jarter und fircuit-brgg&gg
(~) . uence interlee belucen circulte-ireuserc.

5 types o1 ters Lo be dcecpreniedt Lor Lifrerent Cement- i Lira jiachines

() Crusher-,

() Croressors, Dlain, ecnveyers ( ith reuvy fly-uheels).

- -
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() Iy v en i v oaair I
(51 PR TS S

(l ) eelnoars Lo benoion o doerionbr ot

() blmencion or cables.

() i otecticn ~f culles,

(h) Towet plens shoving leocoticn ot cubld,

Total Depund on . ower osupnly

(2) Losses in Motors und Distribetion yoten.
(0) |, Diver foctor oo jusament:

¢ ndencer, cf syncrrne o omill metors,

Additicnal Dleectrienl Fouloment

() Electrcotatie st~ Lleebor,

Contrel Prrpels oro o Ble hmnericho §3 Do ouenee drbecloer, ctne b
fenmtyrel and Inotrosents oaLonatlon

Lirhtine Detillubticn

() %B8C v, loo tenslon mobors cr centicu 1inuie bewnoitime o,
(b) Hand lamps vitl extra lev tencion {50 V.) Lrr owcr. dnolon wmochinegs

Mointenance of Dlectrioal futfit

Personnel:
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ke cboelt v bl coingen, curten brushoes, orach hiolders
Torortors,

Oonbacbs and no-v 1t ecils oy cliresit=tre s ora,

cocdctunec cloments oy oot pdoecs b0 ot bere o
ATUINIEY DA R

vare nehors and

cireult-orcaicrs,
“ules onet onlieing cuttit,
() enlar olo minge of mobters wibth blover,
(\) nccarin n ciling acecrdin: be maver's instructions.

3

{1 T clwecrent o0 .orn eerbon brushes and repair of ecrmutalors
and alip-pinon

In ernelucion, bhe lecture cuphaslzes the importunce of the electricul cutfi
Lo Lhe eificiency - 0 Lhe cement :)] ant as o wholc. ihe cfficicney f the plant
depenas lewjely unen uniaterrunted proavet! n, hencee the advicability of
incbolling reeoonized hisgheclacs moterinl lecdoned to worrk under difficult
conditiong; initiol coots sheala not be 2 first eonsideration vhen deelcicns
Ao opmic, L nesndile preceutions chiuld be token to protect weorkers against
ueceldents the sefety of the Ligtting installations 1s important, as are
toelenbone m;,t,mlwufn cnd L bretlon accinst Lishtning.

e supmoery o ciseuwncivn

cter diseussirs the cemparztive werits of the vet end Ary nroces:es, the
L wu*;mt;: coneluded that in developln; ccuntries, unless adverse reoy materials
L coots are windnst it, the vet prcecess ic to be preferved in the
csoo 0 corent-Inductry developrent, on the srounds that the cperution
woebe=orecess olants 1o slapler and 1t is eosier to cbtuin bebter juality cement
i connexs ,."n, refierence wus nade to the possivility of shifting ut o later

stage frove the vt rroeces te the Ary procoss as the developing eccuntrics gaincd
rori cxpericnte,  There was serme discugsicn (»i thc\ preblors asoeeinted with such
chivt, and e partleipents exeressed deubts, wmedinteining thet mest weveloping
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dren, this eapuelty is coften reachod oo ner thun expoebed, 7 wever, o osheft

R AE I SH ¢ ’
: SO R G T ‘ LRV /
[T A Il o r ! o
o T R ! ! ) - ;
EoT Lo L ! ! .
coertuell oo : :
oo artlel rbo Ll Tl canso e e e ‘
rhenb o the clovier Toooceee v b oy L ! e
oo U Lltern, G e L ce o le o oo Wl \
U e PO L T I O S ST SN T OISR B SRR ot | oo,
AU, Bvever, Lo becouse 0 Loe oudiL o no ! , poir [ ;
coenc o enly T Uound cern e L whe s Bl ey gt e L NS i ¢
o (o per eent ) i full owcte e sl ol R SO SRR
sieovmbher vicher o 1110 o mived 1o bLie proecic, Urol i oint o Vi .

e Lopdr oeounbries,

ocomiexion vitin Lo a0 sttt Il TL 0wt LE ot i n SRR
doeens o ecenent, croaction ¢ mes Cren skl kv, Rhe oveg cindn o ok
cang oot eaced binosboul U7G oty Tdine, Tle cubordite b Bl gl L ooe p
oo erion withowoanit caps ity of 100 £ 100 tens v dees, Toacl o AT FTINEL A TR
CoLie e o Slishtly better than In rotuey Gy joovocecss ©o1 encacibio. o

- -

et 150 Lens ner day. B owvever, o Larvcr copar it Lea, of oboubt 00 Lons rer oy
Juel ernoamption weuld increcse sli;;htlj;'. oot ettty eont o, g, anblaee i e, b
deed In mect cuges bub lover  uallty oo ol osuch ue 14onibe has Teen weod wiohe ub Ty
secions erfect onothe cwlity of the cerent, lir o Is i irg bt en Lo uee o
Lloudd or gue fuel 1o osbelt 'ilnes but it ic oLill in nn canccivenibal ctooe, i,
roureus where these fucls are chewn und ulbundant, the sholt Diln condd to ab o
tizadvantage,

SRR

1ill reculrerents for the cncralors of shalft vilns vould boe o oub the supe
 the votary dry preeess, l.e.. scoevhod higher Lhuan Por Lhe rotary el
newcess, Shaft iilng ave eusy to start up after shutedevng urd cuaooed Ly ubnnt
i neceptable wality are usunlly ~bteined within o feu howre,  Conteed 00 L
wality of the elinker produced may, hovever, be ornewhob more Giecienl s Sion in
Jdwo retary processes, sinee in the latter it ic possiile bo wljust the buwmir
recess b peossilble mincr devieticons In Lhe v meol mix, vhich 1o nob poonible
in couft cilns,

ST o

To wus generally agreed that the shatt Giin 1o only bo Lo reconrmonocd forp ;
cnelloplonts, d.e., In the runge of 100 B0 300 trng cer dny. by 0,000 tonn :
€ year, the relary preoeess is deTinitely preferable . i reover, since eopornt

nsumpticn hus a tendency to inercuse rapidly ~nee produetion hao sturted in

Atunt can alse be complemented later on vith retory cdlng,

<o regards the cholce of preheater oyntenm {01 bthe dry precoss, 16 wan prodnbed
b that each case requires indiviaual stady., Sorebires o Cined solubion can only

¢ reached after a leng perled ol actusl operabi n. o nluwys, coulpment Lhab hoo
cen insulficiently tried cut shculd be wyvelded, Dot i the perf rmmunce 0 noew

Srsbems can te founa in current professicnel jourrals cuch ww ZementeK.l  urd L,

Ly
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¢l Lo ver, s b Che cuceo Clinoer ooy ore s e il e
aE b il weitsto aldby o oradntueinc:, ln lercer vlants.

sdvantyoon cver Bho Cvesrens crirne chbem [or Ll
crunc and Lhe e ccooary eonotroctis o ovesk veln

i
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AL AT S RIE PRI o1
rebner caner iy,

In comnexdon with wurrying, vorisue sethods the reqoviel 0 vevioden el
dhocuessed, eter jebs were ponbioued ws oone such nn-tr‘r.., and i vas noted Lhuit ow
ooitoarsdnese Lyotern s essentict in cueh cunea Lur 1,;;,11&.?,«,,-;&r:;:, sael w3 bhe
fubernilive D00 und ;;, bave teen ucco cuccessiully 1(‘: r;.:;;jur- inr recont yeurs in
Lhe wienin, of Lime w‘w Hf wever, this mebthed 1s ‘ i rediumes treng
Lirestone dvund in l: net exeecding

ih
-

The choder o ¢ll ues wlie dlscussod. wnd armoniunm nitrabe vus oompored
Vibn ecorwentbl vt ool oives cention vac wade ~p the succensiual cue of arnonium
vtk Tuel u'll. It vas volnted cat, hovover, the! 401 ase wula
i LA ' dith obher exnlocives i 1
Plastin: bue teen foune neve officient LI;-?i'

i
Pl Crou Ay o
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Viarkevs woebl o o o linge material in "O}‘f,’ CULE Y Vere Vioeudoe. CoouGstior
. Sl 3 : /

AT U 4 eluy slarry cor 1r PRLACT (NG one
cthod of trons Y nd it uas noted 1o osetantly ne vechniceal limit.
Fwever, there 1o mne ponalile diso retiood, 1.e¢, tho exictence
C1ooere wntor i bhe slurey thon process.

electirieal e wlrment, some discussion arcse on the wdvoanbures o f
i nedn secding: ti‘m“"‘s‘f"rnier:; lecuted ot difTeront lead entre

crewsdoun In any oC e irx : elreouits
af e L'tirz,{i Lhe supply bo ¢ cbed on the
'i,}xat chis system de oo onon ol l;’;.x‘;'<:r: unity.
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iully wler ulbe u61Cwntuge of ductelogs do Dich, depenoan oo b !
;rcL;ml. There wvoo core daccussicn of bhe oreciders thab ardoe S owor o Do B
roeauet asow potash ferbilizer, cwing o vordotions in ouriby wund Bho eo Lotive
ircenvenicnce i its use to the {armer.

Relerence s als wnde to Lhe preduetion o0 apecicl ecements w6 w0 oo
vhat the chiefl au 1tl 01 resulrements ore wddibtioral sidco and poe dros o uireoos
bro some cuses adadioonul rav nubericl oy wlsc be needod bhe amount ooy e
ere - ne type of greclel cerent te ancther, Thus for vhite coment, nuce Lives' ne oo
1 i “aclin are needed, wherecas in the cece of rapld-luardenings coment, Ghe vow coboricd
: aced 1s the same .)ut the grinding is finer,
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The Tnicoanetion to nhe Locturs @ooures that cutio ool a Lo Luvd o becn
(ttoined Sron o previcus tochricol and Cieancicd curvey thaboooeorany huc teen
Dot unc that the site urd caprcity of the plunt N P S

coes o to consider means or cecuring the eguipmont end cervices irolirad,

1. Fropesel ane wuctatinns

For the propoced plant the following -quipnent and services are i e
Mutle Vol-1):

A Fachinery ['or cement producticn.
B. Eguirment for power supply.

C. Auxilisry machinery.

L. Civil engineering work.

Fu Erecticn and stert.ng-up service.

The question of the availability of eappliers cf' equirment and services is
iliscusesed

Speciil w.ntlon is made of the informetion (and samples) needed bty the
suppliers of the main mechinery for cement production to erable them to design
machinery c-cording to the requirements (testle V.1-2). A comperison is mede
between the quctations required by a co-pany with a highly develcped technical
organization (quctutions from severcl classes cf supplier, own ceiculations
and execution of civil engineering work, etc,) and the quotations required by a
newly-formed compony without any technical orgunizetion a® all (turn-key job).
HMention ie wade of the normal extent of quotations for equipment and service from
s main cupplier to & compuny in & developing ccuntry, and the possibility of
colluboration with firms of consulting enginecrs,

inta of contract

Ze Main

The extent of the order. Possible limitations on the acquisition of technic
desirable auxiliary equipment, owing to the limited funds availsble. The
inadvisability of installing mechinery ard control equipment more complicated
than the s8kill of the workmen availalble at the site allows.

3. Times of delivery

The delivery tlre of rackiiery for - ¢ r° production should correspond to th
tine ot compreticn of tke ~ivil engineering vork. Orders for auxiliary eg-iipment

-5




Teoalt e opluced in tire to LIt ants tre peoy v oo o ra0l e T
Jriboinee wned vachinery el the steorting-=uap o T plunt,

L, Tr e of raynent

—

crence o orade te o variow:s foive of payreaont, o ety ot

ive (ank apuinst shipping documento, paid cut of o cpur, ' wend o RITR
- B. “redit ottained loeally {cormorcial banie, dovelaveont tor oo, oo,

Ce Credit « ctained from interraticnal orpanizatiors Tiowvid Fur . o0, ),

De Credit grantec oy supplierz (possibly juaranteed bty coveropent g
suppliers! country) {table V.1.3).

Taktle V,1-1

CEMENT PLANT INSTALLATICN

A. Machinery for Production (erushing section to Packing Pliant)

*

(a) Main Machinery, (crushers, grinding wills, kiln, other spceiul equipment),
(b) Stationary hendling equipment, (crenes, pumps, conveyors).

(¢) Electrical eguipment for (a) and (b) (motors, switchgemr, control penels,
_distribution boards).

(a) Power Plant (hydaulic, thermal, Diesel) -nc/or

(v) Transformer station with mein distribution installation, caebles, ete,

(a) Quarry equipment (for drilling, loaiing, stripping, etc.).

{b) Rolling equipnient for transportation (heavy trucks, medium and light
trucks, mobile crancs, passenger cars, ete.).

(¢) Hquipment for workshop.

(1) Fquipment for lsboratory.

(e) vater supply.

(£) Fuel storage.

(g) Sundries =fvl - equipment, {ciephounec, ¢te. ).
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Coeicnt, durie ) airindetration, Interett, e,

Table V.1-o

JIFOTHATICN HECTECARY FOR DISIGH OF SALH VACHINERY
FOR PRCTUCTICN OF CEMERT

Toporravhiosl mup of plant site, giving reilway, rouds, ete.

Temperature, altitude, wind direction weter precipitation, ebo,

%

Spmples of all the .aw gaterisls t. be utilized.

Information sbout ratural humidity in rew raterials.

D

Gerired Capacity of Flant

campl s of fuel or technical charseteristice of sane.

B, Cement MLl geebion

Gualitics of cement to be produced, (types, finenceses), und desired output
1 cach,

[Nt
-
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pament to supplie: | peid out of corpsny's availubie [onde.
30 per cent at time of ordering,

%0 per ceny O months alter ordar,

30 per cent successively sralinot salpping noluns WD
instence 10 to 15 vonthe after .oter),

LO pey cent after ulfilment . neoduction puarantect.
nt to suppller firanced leeslly.

local financing Tror cormercial banks, develcpreont tanvs, ote.

Cash paynent tc suppller, with eredit from internataoral ~romnivstiono.

Interpstionsl Bani "o Recunstructior apd Povelop et
{vWorld Bank),

Interrationel Mlnance Corporstion,

Inter-iméricen Development Bark.

Credit granted by supplier.

Such forme of eredit are generaliy supported by govecnment agsnties
supplierts country.
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SO e . cepare even calllns fr. te:acre oo el the varisun
ISR CteL Lo to., which o to ool conent lactovy reedr

Tt Loars W Looviire the wotent ua cortent  [ofthe ovder or
¢ o 5 nctoue voet that corotitttea conont ractor st T

fle

. lecturs orat poviews the coin coetions or o conent factory, livided up

Lot 4 o Lloaring rador bterig

()

(=)
(3)
(4)
(5)
(0)
(1)
()
()
(10)

Tooerapgebloon s achiner)d

o

i

) oo recliuery,

) fwiiliary mechinery,
~)  eduotlon pears,

42 Fotars with cecondery distribution equiptent,
)

Cundries. .

t‘”\’“\/"’\f‘\"\

&
fuarry equipnent.

Rolling: equirment.

fauipment Jor the machine shop.
taboratory equlpment.

poain rower distribution and pover supply.
Trancport of eguipment to plant site,
Uater oupply.

Fuel suprly.

civil enpineering work, including: internel and external roads,

levelling, severage and draingge.

(1) Opening of quarry.

(L:‘) Brevtion worke

(13) Stertinc-up und running-in.

Rl.kl these iteme ray be included in & einple order, which conititutes the
"Lurn-key Job", or they may be divided up into as many orders &s itens, or even

more.,

The
from the

Lecture then considers the feasibility cf the various ways of ordering
ceoncnieal, Tinanelal, and practical aspects.

The
supplied
suptliers

1-oture reviews ways in which scme of these items way be ordered and
ty local cub-supplliers £ the rain cupplier, or dircetly by local
and contractors.

-l
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¢learly, the rcuplex wor . involved in the Lo 1o Tiows
< dpportant in ectablishing 2 Port lurd convent faotor,

a) to a cpecial team of eipertc vithin the orpaniczatllon:

(b) tc @ reputable [irm of corsulting enjincers  or

t~ (a) in the initial sta;es, and later . vhen the projet hao advanco
conerete stege, to (b).

Ir & developing country, it is doubtlul whether a cerent-rachiocey
sanufecturer from outside would be in & position to cerry out the wor: alone,
at 8 disproporticnately high cost.

The teem of experts should consist of the following:

»_eolorast, with staf? end equipment, experienced in conducting
ailed limestoue exploretion. (If such services are avallable from
internal agencies, this member of the team nay be dropped.)

orist, with wide experience in the cement industry -

é*’ 'y m...ce . engineer or a plant managers Normally, he would be
the leader of the team. :

A _Linancii 1 expert, conversunt with company lev and the procurement of
‘inance, capable of sssessing the profitabllivy of the scheme aad allied
firancial matters.

An inistrative mapscer, capeble of dealing with state and Central
govermments in processing the project, securing industriel licerces ond
mining leases, acquiring land, ete.

Such & team of experts can, with suiteble assiztance fiom the plant ,
uwachinery suppliers, bring & project to succesaful scmpletion, Hovever, siter the
basic investigations have been completed, if they ace not compelont to carry it
out, the task of ordering the plent and its installaticn can be entrusted tC &
locel irn of consulting engineers.

According to experience in India, & firm of consulting engineers thet will
undertake the whole job, including the basic investizations, 1o difficult to find,
Mt the combination suggested in (c) mey be possible. (Enperience 1o qooted of A
large cement manufecturing concern in Indle vith the necescary comretent staff.)

Vhen the preliminary investigetions have beer. completed and plant .
cpecifications drewn, the next step is tc invite tenderc. Lovelopir countric.
~hould get competitive tenders from international suppliers ol ropute. In rary
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o wlplieo b o be drann up caresubly, dooran o the Co 0 e e
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Aooenatler U rron b te oo o the roenrercotativer o1 e veloptoo coart e
oo vecting uobrie! acesunt i civen of the vay in unich Indla bac tackled the
o pro o cadvely canufuci aring oo ent- anin rachinery.  Statictics oo

Aveno ol precont canufacturine capacity, it limitations, and uture proopects.

. » respective advantages and disadvactaccs or "raccase deals" ang
"Lumietoy Jobs" in settin: up & Portlend cerent factory in a developing couvntuy
arc luceursed, and the eonclasion 1s drawvn that in view of the complex problems
and peculiar local conditions prevailing in these countries at the sresent tlue,
Lt ic unwise to coneluds "package deals®™ with rforesen cenert-rachiner;
wanufacturing conceons,  Instead, the worl should be sheved between the prowcters
of the ceompany, the incal consultants, and the machinery suppliers.

“. Guerantee and Starting-up (U.H. B§u§1t$)

The lecture croone with the ascumption that a previous lecture hes dealt with
the sebtinp~up of a saler cortraet between the supplier and the buyer of a cement
plent, and witn the relationship between supplier and buyer in peneral,

He ;oec oa to dlcuss that part of the contract vwhich deels with the quality
of the wachinery, ana the puarantead cutput of the princiral machinery, cuch as
the cruchin: pla t, the mille, the kiln : ad the pecking plant, and the fulfiiment
of these nmunrantees. as wvell ac the measures to be taken in case the varantees

annct be fulifilled.

I thic connexion, cention iz uade of the technical pcresonnel required for
thiz puipeoe, and of the conditions for placing cuch perscnnel at the dizposal
of The tuver as well as the oblipgetions and richts of the said pursonnel.

Beference ie alec made to methode of selecting local personnel from the peint
ai’ view of quantity end quality, and {o the way in which co-operation can be
velablicvhed botween the loecal personnel and the supplier's ztaff during the
starting-up nericd. *

As repards the starting-up proper, the lecture rev.ewe the taking of the
measures on which the date of starting-up 1s based, and tie preparatiors wvhich must
be rade 1n opder to onsure as smooth and frictionless a stert as possible, g
that the plant can be put into normal -reration as quickly as pousible,

It coer on to dlicucs the importance of training the buyer's technical staff
fror the long-tere peint of view, in conformity with the arreenent © v ¢ the
two partice. The cupplier ray alco undertake to place 2ichly qualified technical

-5
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lastlyr, the lerture takes ap the vhole Gucsting o cwnd o

the plant.

oe Clvil Pngdneerin~ York (K. Sten Layien'

The lectuare opens with an introductisn Specifying the tyoer o o whieh nay
be reparded as included in "eivil engineerirg work™, The L1t cepos Paesory
tuildings proper, such as nits, tacing, sil-s, foundations v cachivevy . stoon
buildirgs, floor bulldings, superstructures and bridges for teansport of rato-iale:
180 ground levellins, road construction, cevage and water cupply: and tastly,
offices, laboratory, canteen and, poscibly, Living ouarters.

Attention is culled to the fact that since the expenditure or civil ansir
vork congtitutes a ratviier large proportion of the cost of puttingup a copent
Tuctcry, the ectizate of tals experditurc should be incivacd in the fiponcint
asswipbions.

ST il

Hext, an sccount 1s given of the details necessary o)

of the civil engineering wori, such 8. the nature of t proend o aised
site, with specisl reference to the depth at which suificient curiyln  roreacit
it found, and the curryiny capacity at that depth: the noeoencity o I0 e ul

pille-driving: the level of the water, table: climatic cordition. prevail.ono wisd
velocity. and the possibility of earthquakes. .

Investigations muct alsc be made into the type of bulldiv sethods whick vwii!
te feasible on the cite in question and the poscibilities of ubteinin: ruteriale,
“ontractors and latow lucally

Henticr is made of various building nethods, such as brichucr ., reinlsrecd
conerete (including specisl types), prestrecsed comerste, mecact units, ool
structures mede by local firms or purcamsed i1-m outside wnd aocembled st the
vite, lightweight sheeting for cladding, etc.

It ie cn the basis of thesc particulars, togcther with the walvo ntion < btair
-rem the gupplier of the wachinery repaciimy the relstive placin, o0 vhe prodetiv
aciinery in rvespuct of level mnd cpacing, the leads involved, their e
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SedLeoouee e ot e ey In v b it L roocoivle, without actuaily
WL e ot Il b s et s hard, ¢ ¢ pare prices of various ErdLlding wmethod.
Sothu o e apn e Donte oot L oad e,
Aobries oot b . Siver o the balldinto norrally required at a

ot fnctor, o oand oo e eeial jeoturen of such buildines mentioned.

Lactly, mentison iz . ade of the detailc whicn must ve given to the building
crntrect or booepable 0. to sub it a Juotation or an estimated pricc, viz,
drevlogs, opoelficetions ard conditions.  Varicus typec of quotetion are dicscussed

(1) A rire price trzed on exactly cpecified ~onditicns and detailed
dravings - .

(°) Unit prices tased on preliminary drawings and greliminary liste of
guantitiec, adjustments belng rade eccording to the finel gquantities
°f matcelals and the work dsne:

(3) Payment as per account rendercd, with percentage fees nreviously agread
peoT

6. 1The Site (M. Tuorsen)

The purpose oi thic lectuse is to discuss the organization snd procedure on
the site of a cement plant during the eomstructicn period.

The ranner in which the construction work is contracted varies frcm one plant
tc ancther, dependin: on the owner's choice. In certain cases, owners prefer to
entrust the complete construction and erection worl to & single main contractor.
I this method ic used, the owner need naintain only 8 swall organization at the
site and he obteins the benefit of undivided responsibility, since the
cocordination of all the work on the site, as well ae the cost end completion on
tine, beeornco the sole responciblility of the maln contracter.

The cpposite method is to engage several swuller contractors under separate
Lontruets covering the various sections of the planv, In this case, co-ordination
beoomes the responsibility of the owner and it is necessery for him t¢ keep &
dlacper orpand zatlon on site, :

Gecd results cen be cbtained from elther methed, ac long as the various
functicns on the construction site are orgenized accordingly.

Prior to ‘the.,’ start of construction work on the gite, it ie necessary to plen
curefully all”the werk to be performed during the entire construction pericd.
Such planning includen the ectaklishment of the following information:

(1) Conetruction and erectior prograrme;

L) Crderine Loocranme for all naterials and nachinery:

-~
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(1) lLayout draviv s 1 the cite, inoludir - | nt

Cacilities requiied frr the net e v
Ihe akeve inimenation ic concolilated | standard R Lo
sry adeguate Lypec.  AS an exendle, Cheit Voo aipice o Lye el ol
rroranme vith estireted poyicnte Curve, Vhica sorve. tac v gy oo
ontrector for budget purpcies. This oo can lat v b ouceo ¢ et e
veports, and in this cace & curve shovives tho VELUC 00 U e e

ub.  This latter murve must follia the curve Tor coll atot vp-y feoo o
-2 on cchedule, and these two curves therciore nrovide snooncy looter L o
the quick assessment of progress ca the Job at the cod o cach + oih

It in perhaps emsiest to follcw the ve 1ous Punctions o ~ite by AT
the rontractor's site crranization chart: a typical example iIo depicte o in
(nart Vo=, This exemple covers & site on which the vork Looervicd st b
a main ccntractor.

In order to secure efficient operation, .t is ifmporter. to wor. sur n
Standard Cperating Procedure (5.0.P.) y siving » brict deseristion ~0 4L
organization on the site ang outlining the 1 iponsivilities and funet] m. of the
various department heads. The 5.0.P. should aso contain inetsuctioug e Gl
staff and labour (timeskeeping, contracte, accounts, welfare), ordecing, stores,
tonstruction equipment, insurance s ete,

At the end of each month, progress reports are worked cut and precented op
the forms shown in Chart V.62,

" In addition, interim weekly reports and forecasts sre nade.

at least once every week - stary meetings are held, in order 0 vevicv Py
done in the past weel and discuss the forecast for the wee: sheed, It i

“' the work are Lehind schedule the measures to be taken iu seder to oot
¢n schedule sre reviewed.

The ordering schedule i reviewed periciieal.y and check-lists indiocatin:
the status of individual orders are established vweckly or wonthly, 2 need be,
with a view to following the {lev of weterials from the mement an order 10 placed
until 1t has arri cea at the stores on site. This bhaee 1s & very ‘rportant one,
tince & slip in the ordering may hold bae! entire sections of Ehe Woits,

The contractor mey employ one or several sub-contractors and it o oal .
‘rportant to held regular site meetings with them, separately or Jointly, in
crder to co-ordinate their work.

Through his representatives on the site, the ownrr follow: the dey-to-des wor:
°T the contractor, and joint problems dre discussed at meetinge held daily or
veekly as need be. .
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oL et one . Jleacuren el ol ueri Lot oy be carried out jointly by
Cp rotrintive s of the ovner anc the coriractor.

furla, the plarning, tle zontreetor rakes an amalycis of labour requirenents
warls the conclreuction period, and 10 sufflecient siilied lobour is rot avallable
tocally, It 1o necesonry to rake arrancerments well ahent of' tine Tor the trarcfer
e the dite ol labour from other arear. I.. thig connexion, it may be necessary
to build terpr rary cccorrocation for yvart of the labowr force, including canteen
tacilities, o,

In root ecuntries, labour codes lay down general conditions of enployment
a8 vell 16 mindmum vages. Since the vages puaid during the construction period may
vel'lect on wuges to be pald later on, during the operation of the completed plant,
it ray be Ir the owner's best interest to take advice regarding wage levels,
empdoyrent E}m;ﬁg'éts; eto,

It is 2'so important for the comtractor to consider carefully his relationshi
vith loeal labour unions, in order to secure a goed labour relatlonship during
the work neriod, :

During the conctrucilon and erection of most cerent plante, it is adisable to
bring several creeinlists to the site. These specislists may often be foreign, sn
it Iz necesrary io apply for working permits, cte., vell ahead of tire and also
Lo vork out corresiending conditions of employment.

*

It can be in the owner'c interest to have a tenporary construction camv
builv under a serarate contract at an carly stoge, prior to the start of
constiuction of the cement plant proper, cince this facilitate: the start on site
for the owner's staff and for the contractor, :

Local waterials are used for the eivil engineering work to the greavest
roscible extent. This applies for example to concrete aggregates. In this
connexion, it may be nececsary to conduct tests on the aggregates prior to

constructlon, in order to nmeke sure that they are of suitable quality for congrete
s,’fﬁl‘}i.

A cement plant consists of several structures spread over 2 relutively larpge
area, and subsoil conditions may vary. 7To safeguard against difficulties during
the conetruction period in connexion with foundation work, it ic advigable for soil
investizations to be carried out at an early stage, prior to construction, at the
location of ail major structures.
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“tregs Lo Iodid orn +h Importenc » 0 vopnt o ST g e e
+he syerilable resources of cquitnent ol Inbour rrd the s Topr ey BT
wd o ercetion work.,
o

Reference i¢ thenmade to the provicior of leboure e ) olve mertors oo
the gsames  Mention 1 made of pocritle probloac in v xiae i i

froreign) lebour, and loisure time ot siton ir Tenated Toerlit e,

i

LI S SRR &1 i

Slress 1s ©lso 1nid on the Inportence of cotablichivy <and e fons itk
the locel populetisn, organizatiors:, authorities, “fee, and o talent-reeut
during the erecticn to find the people vho arc hest suited to stay on at the
fretory after the startingeup.

1

The lecture then touches upon such mattors ms the ertablishment of eurges
for future foremen, the trensletion of inetructiong, the layving-dowrn of wRE
systeme, working hours end regulatione to cnsure pence amd opder st the gite,
the peyment of wages, selaries, invoices for eupplies, etey, the coucpsl of x
supplicg, and the transport of machines end equipment from the port of dlreberec
to the factory site,

The leeture then turng to the structure of the Orgenization, A brler
reference i made to the necesaity of delegating vork &nd, concurvently, .
recporsibility and authority (“hert ?;’?—fli)'; Strese is lald on the ncoupeity of
& simple and unambipuous orgarization, in which cach employee knows whe hie
superiors end his equals are, and on the necessity of staking out empctly each
foreman's field of activity,
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nroteetiss sone mround "L Acporit.

The cxprocgion "opsrdnr-up ot werey” 1o dtrew oed, g W ¢ PR AT
oupoced ol two gtaror, on Preparcetory ard one prodoet o, P atieed by
ircludes & pood deal of detailed surveyving, clearing and ot ripntiys, toildiy .

B)

foroade snd heulage wayar, and, at the end, the sucec srively Trepereivr st i,

of vion~s  This stege should be startcd in good ilm, ¢~ thnt 1}, product e pheg
of The usrrying cen be ready vhen the factory starts ito aperetiore, Th
rroductive gtage must be carefully desgirned sg any chort-caoriiaps oy o~ i
cutrut of the factory reriously. The factory owner rhould be aer (het

querrying is one of the most important phescs in the productino of comert, »
stould rot, ae is often the case, be left out irn the cold.

The layout of the quarry operations is effected by the type of ¢porii, the
charecter of the stone, the topography of the querry acen, the bauling dirtance,
the fectory size, and the climete, mnd elso by the type of orgenizetion of the
labour force and the number of working shifts. Thege factors are often elorcly
- intervoven and several cquelly good solutione are possible,

In order to show how some of thege factors can influence the layout, nine
different quarry layoute are discussed,

It wae the opinion of the meeting that 1t is generally rot advisable to rely
on & single contractor for the purchace and inctallation of coaulpment nnd tie ‘
cxobion of the project. It was further suggested that the ovners should fops
= local organization preferably with the assistance nf s coneultant, vhy chould
te carefully selected to co-ordinete the mctivitier of the vartous contpactors
crirusted with dilferent aspects of the projeet. Attention wee droun to the
danger of carrying sub-contiacting to extremes, when it might become difficult
*o place responsibility. :

The question of penalties for non-fulfilment of contraoct vas reired, snd
it vag noted that in most cases penelties are congldered gymbolle, since they
n2y not exceed 10 per cent of the value of the contract. It wes sloo noted thet
the egteblishment of o cement plant involves certein inductrial riske end it wan
mainteined by one partizipant thet such risi's should be shared by the cupplicr
and the buycre.

Hention vas elso mede of personnel treining end it vee aproed thet 1
ould be advicable for suppliers to arrange [irst for the training of poroorse ]
i7 an advanced country, in zddition to treinicg thom in Lholr oun placti, O

rarticipant roted that in his wwn ecountry, the poviores proc dure une (0ldo 0 d:
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Brootery o pooant g cGorehercive fop lins ver v cra g b 00 0 ‘
Lo bt o e 1l g nechotre nd wrcopestordig o0 b oot e,

The 1 otory vy pement is responsitle ffor the optiiar, i ilic () oL i

cocurcees in the form of sanpover, wuchinery nd o octeri lu, 1)
¢ thedmient of the production t-reet,

The foctory sunrenent exercises it furtions witi the 1 or ey ol
Sovved ven, droving vp o plun of orc nizotion which clerly shows the desiie !
fetribution of 1 nour.

7 Prior to the verking out of the plan of orgmnization, o preoduction M1oepe
{vce Chart VI.1-1) will have to be studied, sc thet the fuctory cin be divided inte
srheres of vctivity which form nuturnl sepnrate entities. In so deing, the
follewing foectors will have to be taken into cecount §

(1) The technicel limits;

(2) The topography of the site; |

(3) The fixing of the working hours (aay vork or shift work);

(4) The size of the labour force;

(5) The choructer of the work.

Each sphere of activity ie heuded by = foremun. The foremen's work is
ce-ordinated by engineers., The channels of ecormand appear frem the sttauched
dingrommatical plan of the orgonization (see Chert VI.1-2),

Table V1.1l i8 a job description, which defines for esch staflf senbers

(1) His place in the orgonization, ve?tieally and herizontally.

(2) The limits of his sphere of netivity, technically »nd teporr-phic:1ly,

(») His responsibility, cemprising:

(2) operational responsibility;

(b) responsibility for the operation and maintennce of muchinerys

(¢) responsibility for orderliness :nd cleznliness;

(d) reporting of operationsl d-tu, ete.;
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/1) Loni chen trd by dnir o ol rorteen s,
Lot the tevinde U ornerous - the sleletc, = bhuas teon cefrelishe 'y tho

Ssler le b FIL ol fhe shelewr sith wne  An deinzm coy, th U owhider g e

crisblinhed pe pedicied Tepdie 11y rives rl ce tc the uncert:ir nd inc Lewld A
Lhe twuen ©octory vbere re otiors 111 deperd on the tenper rent, albiticn nd
SLLLiy of the ilndividu-l. .

Ir this flcla, iriuwstion - [lexibiiitly wre cillea ter, _o vell o kno
of Lo neture and the ficulty of tnoin: "™hen" -nd uhy", if the orgunizati
is to work sncothly.,

Certoin fund ent 1 “rinciples woy, hovever, be rointed ocutg

(1) The channels of ccuiend of the orgrniz-tion plan should clvays be
folloved,

(2) Full responsibility -nd, consequently, the brunt of f-1lure must be
delegaicd.

(3) The “evelerment of personality should be promoted by the delegation o
suthority.

(4) Pounuerd cont ot should clwoys be mointoined - rithout dictatorinlly
displeving superior knewledge, but acting inspivingly,

(%) Exhoustive informution should be given,

This hanen uspect of the funclions of the orgeniz tion threughout 211 its
linke indacates that, in selectin: foremen nnd leaders, uccount must be taken e
only of technical gkill but »1so human qualificstions. )

Technical skill can be nequired through tuition and training courses, and n
be dewrnded of engineers and cert:in foremen before the start of the factory,

Technicnl moturity nnd experience huove to be acquired during the routine
cceration of the fuclory, »nd rust be congciously promoted in order to adapt the
foresen und algo to train ond instruct the lubour force.

Eicli foreman ©nd engincer should receive tuition in the fundument:l prineip
of currying out o lecderts functicns (see Toble VI.1-2). This instruction in th
tg’ of supervisicn should includesg

(1) The orguritntion of the ccreorn,

() 1he L ndlin- of versonm L.
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(2) The perscr whe is his divect sunericr, froe whon he 18 o peue
instructions ~nd orders, und to when he is t¢ rerort, i.es, the vert

(b) The persons vino sre his equels, vhon be ig to infor. v b
tc be informed, zbout questlone of nutual drpertance ir vesrec:

3

cnd repudrs; i.e., the horizontal ronk.: .

(¢) The category of workers (chilled, spec: 1ist »0 g1 illes) oo ro
nis dispes:l, und vhem he is te instruct nd supervise.

of Activity, indiesving:

(a) The deportments of vhich he i in cherre. The Leunday of the -
vield of activity nust be clecrly definec. By vy of ex.sple. it ™ be neiel
thot the gphere of setivity of the quurry foreman cesses ~iere the ciusied
Lizestone is delivered to the store, srl vhere the . shed cluy is delivered to Lhe
clay sluryy silo.

The shift foremun's sphere® begins /ith the limestore store . oloy elurry
silo, and ends with the delivery of cement into the cerernt silos,

ples 3,

he

ity, cormrising

! (2) Responsibility for the :ppropricte operwiicn of tle ‘ep if el i1 1:
© ‘ae sphere of nctivity, vccording te the repulaticns in forer.

g
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L O Loy crit o cterelee ey,

( ‘) f{(‘b‘f‘(‘;Q.Ll‘.g_},itj‘;’ for the obgerv yoe of rreesents vith 1abeur
Crivriontione in resreot of er dng heurs, rires, ete,

(1) Remscisivg «v fer Lhe obge.viorce of st ~tutory henlih ond soyety
provigiens, ineli ir. the ingtiuct 101 i nevly er:loyed erkers Vith regurd to t
2recie L conditicons - nd dinrers of the Sorking nloce.

{1) Respensi: Mo for Ui insty acticn ond L ining of workere in their
crecinl ,;ul*s wii;z;;.lzz the soiere o ctivity,

ie  The cp- Lhe goncern, inel udings rrosp of the stricture 'nd
finetion of e 1.n ui the orionlizut ion, with o deseription of the voricus Jobse
i the dictribution of ;y;;taﬁgﬁ,

e sSennel, including: working psychology ) WEIrk ix‘.ﬁtruei:icﬂ,
ndd ;

5. ien of werl, with anecinl reference to: the planning
t “nd “e=operution with othey depurirencs.

L | Wy inelwdiugs un a:m‘*:s‘!;_mdimf cf scecunt nry, development o
LR COOROLY, co8StS und unstige of the depurtuent.
. Bs ineludingy information beul the oreanizrtion of the

Tbour ouwrket i Py Spreenents, conf flicte, eto,

and veli-re, Ineluding: fictory lepislation ng intern:1 salety
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Ly -0 Lot { Toou Ll i { e ( .

T . e, . ' . P PR - o - .

The wnelions oo STV Gl 2 L TRl O e NI
dodotr Llone O tiee Jhe bogte cnvicio oo 1t Y

cLlewin de il
Fin ol cceountin s

5

Cogt reecurcin. nd ¢ lewlatiorn

Dispoten;
Perscinel;

Internul Control.,

A Getriled outline of the administr:tive orroniz ticn is civen
Chtrt VI.Zels The vdvrnture of pl-eins the cecunte deprrtument directly opier
the ton anogenent 1s couented vpgen in det il.

In rener 1, the purrose of financiul nccounting is Lo recerd 11 .o nel
coansuetions with the externzl cennerionz of the concern, while the coot wcecaiing
secticn tlends te che recording of 11 invern. 1 tr ngoctiong. T ©oociais
depurtmert hog lhe further t-sk ef sugplying the wenorement sith irfor iicn i
¢i ble iv to ensure thut the concern ws o whele ond e ch denartoent bove
“eveleperd in zecordonce writh the plana und budiets est:blished.

~n cceountdng systew 18 rroposed far . hypothenicsl PoC. weilis, —oin he
‘elistic eysten, in vhich finoneisl tronsactions vre entered by rdirery lech ine,
while contrel ef the pieduction is presented in tobulor Lo, The fin roi
ceounting departmens of o concern must help to rrepire talince Sheot. rd oreiit
o logs wecounts, =nd, in order to J¢ s¢ it must receive infor.
ceounting gecticn, on alterations of stocls, el .

L€, frern Lhe oot

Forms cre given in Tubles VIl2-1 ort VILW2-2 for reports {re o ohe vinsnels!
Coeounting sectlion, and reports from vhe cost .ccountins cection.

The leciure then nregents -nd expeunds wn wcocunbing pl-a co orio .« b
1sses boged on the devimal srgtenm (Toble VIL2-3). TL folle
*rinciples regording ~cecunt ¢l sses, prouns, and ccccnh mubers. I oot o
“ix-cipit ceent nuwibers 1s illustreled in Chort VIL - .
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Chart VI . 2-2

System of 6-Digit Account Numoers

& mggasm;g, :ﬁe%m plant aned Jurndés

6 e mm tt

e used, to indicate tAe type Vw

G th digit =~ Sub-grouping}

ub-grouping M™Mcans the numébering of accounts
taking place within the {ndividual departments,
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"« The Works iwncger's Tock (oo chf/nnemenn)

/

The: cement works with one retiry kiln outlines in Che rt, Vieoel 1Orr. Uw
t.sic of the lecture's consideritinns in ecnnexion with the t sk o0 Lhe WOl
LoNLEEer .

It 15 the object of the fuctory to prcduce wnl sell criin.o rortlona coment,

rupid-herdening cement cnd - speciul cement - low=heot cement..
L
The two first-mentioned types of cement ure monufucturci cn the Poals off the
sume slurry, which mukes 1t possible to use the scme muchinery uni ot roge
foeilities up to and including the cement mill instullution. After that, cilos
huve to be provided for each type cf cement and, depending on the m gnituie of
the production, separaste packing facilities.

The rwunufacture of low-heot cement 113 for serurute storange spuce nnd un
additional feeding deviec lor spent pyrites, storuge spuce fcr speciul clinker,
and & sepurate cement silo. The imstallations for the production, storage und
turning of slurry may be commor, in view of the fact that the munufnctu.e of
special cement in the factory under review will require complete reorgan.zation
of the productive plant.

The aversge magnitude of the kiln output hac to be fixed with u view to the
rated capacity of the kiln, relining snd repair work, and estimated marketing
poseibilities for the different types of cement.

The longer the pericd of operation at optirum output from each individuol
productive unit, the rotary kilm in particular, the greuter the poseibility of
gocd quallty and economy.

In order to be able to cope with deily fluctuations and sessonul variationc
in the sales, buffer stocks will huve tc be established. Duay-tueduy vuriations
mey be compensated for in the cement silcs, while seasonzl variations ure made up
for in the clinker stocks.

EBccnomy and quelity are the works manager's fields of aetivity and
responsibility, calling for plenning, caleulation, and the control of processes
and producte in each individual department.

The foundation of factory management is systematic mepping-out of the foctors
that determine the result, technicully, econcmically and in reaspect of quality,
in each individual department and in the fazctory es & whole. A favcurable
development in one department may not necessarily bring about a favourable
development in the subsequent department.,

This systematic mapping-out should cover the items listed in Table VI.j=1
for each department, with the necessary basic data being entered on forms
speclally prepared for the purpose. These statistical Jute are collected and
processed in speclal offices, which pass on the resulting information to the works
manager. This information may be divided into charecteristic groups, uc indicute!
in Teble VI.3-2.
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Teble VUL o5-,

el e ime
Hoevlow of the Techrion . oo CuLlovhiet ushs o
Yore poet oapr the Jorks 1o negrert o cp lneerut
froeouction WLty ceter Teip Footop

nhour: jreaction cn opepir .,
trewets oL {lubric o nt Eriniing me b giean)
vl mote lole {opore r “rts, ete. .
verttine: hours < £ mochines,
. S \
vever eonsunption {(xvh. .
Coul und il censumption (elinker burning).

Jaentities consumed of limestone, clay, slurry, clinker, gypsum, cements, bop,
water, etc.. ‘

luntities prcduced of limestone, clay sluriy, clinker, cements . eto.,
Luentities scld (cements),

otoek sceounts of limestone, cluy, slurry, clinker, gypsum. cements ; bogs, coul,
oil, grinding media, eto.s

Frucess=-governing and controlling factors (such oz temperatures, umjecuge,
cxygen content, water content, ete.). * .

Mallity=governing and contrelling factors (such us chemical analyces, {ineness
deterninations, cement strengths, etc.).

Technical beasic data are collected from the works departments, where they
cre entered on special forms which are passed on to special clerical lepurtments
vhere the basie information is processed statistically., After this, the works
manager is sble to:

liately, where the question is one orf process control
burn 38’ @tﬂ;}o

) 1 ustmentl_an!i coscrdinution from
luy to | N 8 to storage cupueltics and kiln
cutpu r repair workj adjustment of row mizture compuslitions
udoptation of cement grinding to silo cepucity nnd sules, ete.).




oy dresrre Longr=tern plounings (overhaul of Loge und bt or nochineryy roger

refpoaie tobs, cucn o polining of the wiln, o lterticn t a1 newal off Interncl
sl Uittings, or thee Liked chunge=nver ot operation iropn one Lype of cement to
wrether sith o viow to nnles, elincer stocks, eted).

(L) i ve o teenf®ecl evaluntion of the wpproprinte utiliintion of perconnel

5 ‘nt rachinery on = ashort or o long view, vointensnee belng wice incluiei in the
: evaluntion,

(5) luke u tinuncial evalustion ot the result cbtuined.

Tuble VIS=)

The ixpedlienicy of Technicul Date and Records should be Tested by Answering
the Fellowing uestions:

(1) Will the information make possible an evuluation calling for immediate
action, in the case of deviation from the normal, or intervention on & long view
‘ if un undesirable tendency is in course of development - whether technically,
economically or in respect of quality?t

(2) 1s the advantage galned by & more efficient process control or
management in ressonable proportion to the expenditure incurred by the production
of the inforration?

(3) wWill the information be received early encugh for adjustments to be -
nede in time?

(4) If nct, will the information help to prevent the repetition of errors
already madel '

-82.




Churt VIJJ-0 1o o tluprenmeticul cutline o U R O T T
uch ¢ systew mey be nore or less e mprehensive, coecr oo o p
Jutlgement, .

Nowuduys, the recording crnd processing o the . te o T A SR T VPN
wetrenfe ermputers, in combinatiou with more cr lovs - S O R T R IR S
lectronie utu-precessing shculd, however, cnly be introdue: ;- 'ty thoron it

i nolieration, zinece the necessary apraratuc une Ifnctollotl s oo LA B RS
teth to buy and to cperate. licrecver, detelled kncwle ire o Feaquive s o gy vy,
Cuoteors thot influence the contrel of processes und quulity, «5 w1 oo ot M
“nt ueeurate gecsuring and recording Af the buslc duts rrntericle It there
jrerequisites ure not present, the complicated rutcruticn ! teproceraing.
wouipment will give confusing informationu, instesd ot contri tuting tew prds bottep
~conomy, higher ocutput and & mere uniform quality.

The works laboratory system, the function of which iz te control proiuction,
ic normully headed by a chief chemist, who hes at his disposal three luborutorpion,
nemely, the unalytical leboratory, the shift laboratory, and the cement-testing
laboratory. Chart VI.3-3 shows diagrammaticelly how the routine checking ard
control performed by the laboratory system mey be organized. The churl slse
indicates the semples and investigations vhich mey be required, sz well =o where
and how often such samples should be taken, how cften the investigutions should
be made, and, finally, how the work shculd be distributed among the various
laboratories.

The amount of cperating control needed i{s thet which will make it pesasible
to obtain the decired quality, in the proper quuatities, at the proper times, uand
st the lowest possible cost.,

The expediency of the operating control's datas snd recordings in thic senge
may be tested by answering the questions ssked in Table VI .3e3.

When used with prudence, cpersting control is of vital importonce in the
expedient direction of processes and qualities y and thus becomes the bholc meunc
whereby the works mapager.is asble to run the fauctory in o satisfactory runner -
technically, financially and in regard tc quality.
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. tocs Ceciunts (Fe d1Ler)

o e wunting 1o oo tield which eserves o centlir:l p citien [n the totu!l
Uinenclsl plunnims of the iy only if the noncpgement hol.s thisc w rk in rospect
will 1t pe joscivle to induce the ctul'f ¢ neerned o poke oo wh lehesrto b effort,

Tho object f the stuck of gnods iz Lo wet uc o tutrfer betueen  vrchuse o
snsurption or betwecen projuction en: sele, srd, {rem thic point of view [t onn
borivitet intc o wersing stock and an emergency stock (sec Chort VILha1),

>

The sice of the worting stock depends on the moct mivuntupecus auentities
thut cun be beught ot « particulur time, uni these can be estimsted by comparing
the following twe groups of costs:

{(2) the costs incurred by carrying u stock;

(b) the costs incurre’ by making purchases.

The }'elationship between the costs of carrying a stock and the costs of ordering
cun be Lllustrated graphically, @s shown in Chart VI.ke2.

The size of the emergency stock can be determined by teking the following
faetors into account:

(a) the accuracy with which the rate of consumption has been calculated;
() the probahility of changes in the rate of consumption;

(¢) the probability of changes in the time of delivery;

(d) the cost of having run out of the article;

(e) the cost of carrying an emergency, stock.

EfTicient contrel of the stock is based on en orgznization comprising at
least:

() planning function;

gz

(b} &u purchasing function}

{¢) a gcodsereception function;

{d) a war housing and issuing function;

(e) un aece#nting and checking function} (See Chart VI.be3)

In Chart VI.h-l the materials which occur normally in a PC works are

ifled, and attention is drawn to factors of special interest for the control
ocks of the individual groups of articles.

oL
o W

In stocks of "own products", the finished producte call tor the greatest
e'%urt, becuuse the possibility of shortages occurs there in particular.
Churt VI.4-5 shows u draft form for the daily reporting of the issue department.
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Chart VI.4-1

| »
NRTERIRLS RRRIVE RS AN OROER QUANTITY AND MRE UseD v .
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Chart VI.h-2
%o 1

'
'a
. “ CASE {.
‘\
'
\

TJTOTAL CosTs

9 - \ orrimvrt PR

\ OROER QUanT!TY P

! s *
| e INVENTORY WOLOING COSTS

%4 SLL-T 20 % per onnum
i

CONSUMPTION B YEAR & 2
INIT PA .:' ;o i

" OROER GUANTITY IN WWITS

PROCUREMENT COSTS
. T 70.- per erder

O 0 2 Jo Y 45 éo
OROER QUANTITY IN UNMITS .

lbo 90 Mo e /s30 130

ads]



Chart VI.h=3

PLANNING g~

AFUNC T 10N
A @
Suymg ACCOUN TANCY —
4o PUNCTION Accomry

Aoporis on wsiimeled reguivements.
Order (cwﬁmm«m Function),

Issue dvce#y bo user or rensfer to e Stove Fenction
Issue Spounst reguisition, whieh is sent for wokseeping.

Continuous comparison of book records with actual stocks.

Priced /issues ore send lo cost eccounts.
Reports on veriences between octus! end plonned results.

(a2
- -
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Chart VI, 4=k

Classification of Materials and Goods in a PC’Industry

1. Natural raw Materials,
1,0, Limestone from own quarry
1.1, Clay from own pit
2. Intermediate products,
2.0. Slurry
2.1, Clinker

3. Finished products
3.0, Bulk cement in silos
3.1, Packed cement

oW PRODUCTYS

P o U T PN Sy, iy, g SN S G P S~ p—

. Special spares fm- my aqnimas
1. L "' spares for cement making machinery
7.2, " spares for electrical equipment
7.8, " spares for rolling stock

i. Common spare parts .
7.5, ?iﬂé&?ﬁ!kl (Refractories) and m bodies
1.8, Iron, steel, pipes, fittings etc
7.7. Diesel oil, gasoline and lubricant
7.8, Tools and various cursumption goods
7.9, Construction materials

=90=-




Cisrt VI, =5

CONTROL OF STOCKS OF CEMENT
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3 oL o Uy e s onr e b oceornandle T rtones, e they

! o
oo o pout et Rhe ters s couwngption vy o o0 They e e ot
e b by tougrt our s woro =i ntenets eoncluscs tetweor the supr Leers oot the
o crert,
k N Tt er p e siny voterin s o tunetion which ray ne rputly be ploe
Loor the e crartront.

Lhe Spore prorts cLeek gpives rise to the srestest nurkee A5 pr vlems, foe in o
Jetipy worbh ocnounnuul cutput of about J0C,00C tens of conent, the cutegery
covers sbout €,000 Hirferent ftems with o tetul value of cbeut hell © niblion
s llopsor sbout o050 per ton o f ¢oment procucedts. They ore urticlec wvith o
very low rote of turno r, belng generclly in steek for akout twe years before
beivg contuneds  Furtherrore, they rust be store: under cel? cenditions so as to
be servicesble ot uny tiue. Finelly, for speeiclly moe cpore ports, the time of

celivery 1o relutively Loing.

There cre prect waventiges in being uble to 1 entily all spare perte and
srticles for consumption by means of o deseriptive coie number. Table VIL4-1
Shows how u ccde numbering system may be deviseu, buseu purtly on the sppliecation
¢f the nrticle cnd partly on it nature. '

In erder to illustrute the uttention which chould be paid to the initisl and
repeat crdering of spare purts, the lecture quotes un excmple frem practice,
whereby the supervisors of the repair shop, the uechanical workshop, the stock
and the purchusing department, of u certoln concern, meet once s week to review
the past week's consumptlen =nd disouss, in & spirit cf co-operation, the repeat
oriers which ought to be placed znd thelr zize,

The cavings thut can he obtelned by efficient stock control are of o dual
ntture. In the first pluce, caritul which mey be tied up in unnecessary stocks is
relecged for use on nore projuctive purpesec.  lecondly, the unnual costs of
carrylng stocke are reduced.
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Teble ViJh-i

Sodlng of an article uee poiing te Lo T

axung les

Ccde number:
snulysed us follows:

Class

Lepartment
Mein Machinery
Machine

Iten number .

Exomples

Code number
Iinalysed as followss

Class:

Jub«~Clasgs

Group

Series

Dimension

Trovelling wheod, w01
fCI‘ :tirl'jru“ v {r turey e i

1«35 -« o)1

L =20 < xxx Speciul spures for cement
naking nichinery

1 -3x -~ xxx JSlurry iteprrtment

1l =355 « xxx S3lurry basin
1 =35 « 2xx Stirring device
1235 - 271 Travelling wheel, nodel

Qb 286 ete.,

z to its nasture

Round steel bar, SM~0,30% carbon,
D750 ins dia.

6 « 24 - 317

E

6 - xx « xxx Iron, steel, pipec,
fittings etc.

6 « 2x « xxx Iron and carbon steel

€ ~ 24 - xxx Round bar

6 » 2k « 3xx OMe0.30 curbon

£ o 2h = 315 0,750 ins dic.

o Wb o,




WML by et e te s (ber Hanoon)

Corevit, Lo oLl o ther tectnicul prooucty, ruct be puie oo 5 L in
coopaerece with Creer s thons. In the o Dt cheuls ke olenrly steter whut
rroporties e roauiret 1 the coraent. The creciticetions shoulit protect the
concumer o owell s the panufucturer.

The vuricus requirdments in the speceificntion cun be Jdivide: inte two groups:

Requircments which pust be fulfilled by 2ll cements, regurdless of thelr
intendet use, such aag

(¢) Soundness,

(b) setting time,

(e) strength.

dpecial requirements, such asi
(1) Chemical composition,

(e2 Fineness,

(f) Heut of hydration,

() Sulphate resistance.

Qe Scurdrness

From the point of view of the durability of a concrete construction, it {s
esgentizl thet the cement should not cause excessive expansion after the concrete
has hardened. If it causes such expansion, it is unscund und must be rejected.

SJeveral methods ure availuble for controlling the scundness. £ll of them
are accelerat .d methods, i.e. the specinens are treated at an elevated temperature
in order to bring about the harmful reactions in & few hours. Normally, the
expansion does not develop until after months or perhaps years. The most comzon
methods nre the boiling test, the le Chutelier test, and the autceluve test,

b. Jetting time

Ls soon as the cement mostar or conecrete is mixed, the cement starts to
react with the water. £ gradual change of consisiency takes place. When a
certain degree of stiffness ls reached, the concrete cannot be plauced any more.
The so~-called "setting-time" gives an indication of the length of time the
concrete remains in a state in which it can be placed.

In order to (determine the settiig-time, the methcds mainly used are the
Vicut methcd and the Gillmore method. Poth use apparatuses based on the same
principle - the penetration of neaut cement paste by u needle. The set is said to
have beguu when the needle cunnct penetrute the paste completely, und to have

-Gha




eniel when the puste has become co hord thut the Low e L ey ey
nork on Ltz surfuce,

Ce Jtrength

To determine the strength, u lurge number 0 iicrercnt peti oo L
prineiple, they cun be clussified in the following wiys

ll'ortar tests in which apecimens are nade of o cement und nortur wn: tes beo
for tensile strength, frlexurul strength, und compressive strength,

Concrete Tests in which specimens ure rade of concrete und tested orp
compressive strength.

/8 the vurious metkrcds generally give very different results, It 1o ditricuit
tc compure cement from different countries. In recent yeecrs, un wttempt hus boen
made to preduce an internstional methed. Cn the basis of proposals from twe
suropearn assoclations, Cemburesu und Rilem, the Intervationul Orgenization for
3tanderdization has propused a method which seewus to have become wiiely accepted,
fceording to this, prioms bxbx16 cm. are tested for flexion and compression,

de

Generally, magnesia and sulphate contents are limited. Thies limitation
serves a8 a sort of soundness test. No other limitations as to chemical
composition shoulu be necessary in the specifications.

A limitation is necessary only when the cement is used in very lupge
structures, Tests are complicated.

8. Juiphate resistance

When the cement is used in structures expoged to ground or water conteining
large amounts of sulphates, special precautions must be taken.
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o the labor Loy b dbucer copg ling, uncer ghich the lecture cicrusres samplivg
et {ﬂvu Chuprt VILO=0), sungling methe 15, opot sunnles, zversge sumples and
utonst Lo semplers. the exaninution of surples (gsee Chert V1.0=5), instructions

e tho prn;utt&“h units oeg. muurry, will, kilns, ete., ant service tc custaaers.

iv typieal stuff Unre such o luboratory woull ecncict of about ten perseons:
s chicl chermict, one nasictnnt cheml. t, twe anclysts, one < reentor for physieel
tests, one four chiflt operntors.

i typiesl luborctory floor plan is shown in Chart VIW6eb. The chemical
section would contein gus burners, electric furneces. anulyticel balances,
instrupents for optical onulyses, ete.. Xerny analysers are used in some neuer
plunts. There would alsc be exhuust funs for acld vepours. The physical section

would eontain sieving mecuines, Vicat apparstus for checking cement settingetinme,
"o lds for teot specimens of cetent mortar and concrete, strengthetesting machines,
RBluine upporatus, sutoclave, sond and sggregates for the preparation of test
specimens, a thermostutic room with constant molsture, and water tanks for the
storage of test specimens. The eguipment needed for a lsbcratory depends to some
extent on the type of ;?mce:»ss used by the factory and the specifications of the
cement produced,

A1l the dota from the laboratory's examinations are recorded systematicqlly
on forme or in bocoks.

The information from the laboratory is utilized to uisclose and correct
the scurce of irregulavrities, as for example expansion caused by too high a lime
saturstion of the rav mix, and to prevent irregularities by keeping important
factors at the desired values. The properties of the cement esnd the efficlency
of the plant muy also be improved by adjustments designed on the basis of the
statisticol information obtained from the datn recordeu by the laboratory.
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whotrreebhe evve iy She toohniesd o w1l oo o thee Clneneill o foplicotions o0

crdoprtouethon o cne o b mont Ieportunt que Lificctions [ cn o innute ability
Lo e tund huerr ret tDne s thelr nunaczrents  Gith vespect to the
aus LPlections requiret inou developel, o ocompuret with o develorine, ecuntry,
cU oL eninteine D thit the busic elements woult be the s me, ulthough, in o
feveeloping country, beoouse of ifferent conditions, the manager night have to
coerry grester power ong responsiblility, eniefly becuuse of more limited
picrtunities to clelep.te pever.

The probler. 1 nehiieving herizontel coeordinction at ifferent levels was nlor
Ceotasse dound penerslly cgirecd v bo sne of the mest difticult Lo solve. It woo
noted thet colutions to this problem Fave been scught in & number of Waya,
including dually s wel! us periodic conferences ¢f foremen, end similer gatherings
vor reviewing [lnuneisl ond production uaspect., us well aos the general condition
vf the plunt, in relation to each department and tc the cement plant as o whole.
The "treining within industry" (TWI) methcd wus mentioned ns one methed of
tackling this problens nother upproach that has been sdopted in advanced
ccuntries is school truining for foremen in organization and human problems for
& perind of two weeks In the {1rst year, followed by one week in tne following
yeurs This method had proved very useful in zolving ronugeriul problews,

A8 regards labour relations, stress was leid onm the differences between the
developed ond the developing countries, chiefly in respect cf the relative
scarcity of lubour in the former, although emphasis was alsc placed on the
searcity of skilled lsbour in the lutter and the ubundance of unskilled lsbour.
The question of job evulustion and it3 relution to the fixing of wage rates was
also discussed, oo belng of particular luterest to Jeveloping countries starting
thelir first cement plunt, In this connexion, it was peinted out that in a npumber
of develoning countries wage rates huve been fixeis by the governments. In
connexicn with Job evuluation, reference was mude to reteefixing according to
certain prescribed eriteris cuch as skills and training, degree of responsibility,
atces There was some iiscussion of the varicus problems and complications
involved in this approsch as regerds lubour organizations and state control.

Th: question of the aurrungement of vuentions in cuses where the plant is
designe. to operate continucusly was also discussed. It was noted that it has
been solved in sowe plonts by trsining extrs wmen from the flant to hold continuous
operation jJobs and replice permanent evews curing their vacations=. In such cases,
the stani-by crew weuld be paid st higher rates, equal to those ct the crev they
replaced while vorking ss substitutes.,

tuestions reluting to plant sufety were clscussed, and mention wus meie of
hewlth huzards resulting from dust, particularly In develcping countrieg with dry
climates. It was noted thut pericdical nedieal checs-ups are being intrciouced,
nmd tht health problems muy force the relceation of sume workers. One prerentive
neuaure uded e gome plants wue the introauction of masika.



The mesting iscucied the Froblen o0 suey o Luc 1o L Lo !

fevelo o imr countries b Length, cnr it v o ¢ s
Vel e countries huve jevel Feow Surp tue ol Ly

. ¢
Lt te

L 11 .

urciiilied lubcur, which hus to be Petiine o 0 papt o tpe L ' N
sllevicting te sope extent the urerployrent pebioo 0 gy, ! o,
W05 nctel thet in cne such ceuntry, cenert lontec bov. o Pheele u g ;
to bruncn cut inte cuxiliary Lubcur-intensive wcetiv.o.o -, N D T
ol cement blocks uni ¢ onerete pr_cwucts,

The chemicul o mposition und requirinerts: or crrent o Loth 1o 4,
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the heat of hydrotion. the adiutat . rethed Froper, -nd the heat ~f selutiog
methcd. The former wac ugreea 46 bo time~censuming «nd exiensive, ung it won
Suggested. thut the heat of soluticn rethot sheuld bte used inctew:, ©o being Sl oaer
und cheaper, although lesg nmccurate.
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Chart VII,1l-1

T funetione of o 1lart Maintenance Levartment

FLALT
LIGINTERING
SYSTENATIC PLANT NEW ORK
UAILTENAICE ALTERATICIIS
: H
: H
FREVERTIVE PLANNED
MAINTENANCE MAINTENAINCE
' :
H H :
tRoutine Frogrammed repairs
sattention Planned overhauls
H Flanned ccmponent
H reconditioning
tRoutine Planned manufecture
examination of spares
Cosordinated spares
storage
Cowordinatcd salvage
operations
Rapid attention to
breakdcowns

#ORK, ALL CAPABLE OF WCPK JF SPASMIDIC

BEING FRCOGRAMMED NATURE
WELL AHEAD :
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VII. GWIDTELAICT A0 s

1. lnintenanece (KoV. Tulcherkar)

The iy ortonce of plont meinten nee eonnet b CVerscnpieciaoeds lhis
copecially truc o develoring countrics whieh may hove cxyoricfecd seeal i
dilfTicultics in securing {inance, forcimn exchange, o cult bhle cite and oo

{ ) 3 Gy
imported plant, in order to stort vroducticn. Failure 6o Keol un rull poodduend. o
because of the nbsence of roed maintenance ic particulurly dicoprointin: e
Lo 0 HASH B
circumstances,

Gocd maintencnce is not obtained aut meticully merely by havin - deque L
stael'f, srares and stores, It has to be planned ond executed in - wolleopsoni g
manner.

The types of job handled by maintenance engineers can be clascificd under v
main headingss plont alteration, or new work, and plant maintenance.

The lecture goec on to discuss ihe scope of eachs For plant maintenance,
three populur systems are in vogue: "Lifting" maintenance, breakdo.m or huphazard
maintenance, and systematic or examining” maintenance » which can be further
subdivided into preventive maintenance nnd Planned maintenance.

The functions of a plent maintenance department nre illustrated
in Chart VII,l-1, The lecture exsmines these funetion: in detail, with
illustrations drswn from the actual experience of cement fectories in India,
The importance of rcutine examination is also explained in detail. The full
process eonsists of the drowving-up of detailed specifications, the routine
exemination itself, the systematic recording of the findings of the examination,.
and action on those findings as required. The lecture describes the type of
personnel needed to curry cut each stage of the process.,

Table VII.1l-1 shcws a typical upecification sheet, Table VIi.le? vhow: s
typicel weckly programme of routine exomination, and Table VII.1e3 15 5 typieal
exaniner?s report,

Maintaining collated reports on the different machinery units right {rem the
start will eventually produce a very valuable rccord which can be extremely useful
at o later stage wvhen a systematic programme of machinery replacement ic being
planned. Similarly, persistent breakdowns and defects will show up clecrly on
the record. The particulur unit involved can then be subjected to = further
careful exanmination, leading perhaps to a change of design.

The introduction of such "examining" maintenance mey lead to o suclen rise In
maintenance costs ot first, but in the long run it will prove substuntislly cheamer
and more productive thun the haphazard methods often uged.

y The surmary of the discussion of the contents of Chupter VII iu incorporsted in
that of Chapter VIII.

- l(‘)'; -
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(i : Pt Loex iy
S Theoas Torhiod Dlmectone Coovey o
Lo, Frosucn o Letr il Avoilatility
boo /L lEnmtlly  Reerrd mober lead in oanpo., A
sxonine belt [ r oeroelr, tetrs or micolnge
pleccs at edscs.  Any other oovicus delect
seen without ctouplag enveyor. Lo any
reraire thot tahe 19 minc., or loos wnd
need no peterial.
MA0/1L G months  As for ji2/1A. B
Reecrd any idlers not rotating.
Got C-1/b hrs, Fecl idler bearings for overhesting.
Stop conveyor at convenient ploee and
cxamine belt fastener i'or security,
M32/1C¢  Annual As for MU2/1B, then stop conveyor. c
Life top half of geurbox and exaninc
, Bst 14 hrs, condition of gears and bearings.

Estimate residual 1life of V belts.
Exemine 211 idler lubricators to see
they are not blocked, Heasure belt
tension (slack on idle side rust not
dreoop more than 1" between idlers).
If too much slack, cut portion of belt
ond rejoin,.

Notet "Availability" means the conditions under which the examiner car corry out
the inspection,

Availability "A" - Job which con be dome at ony time with ut stopping the
‘ machine, .|

" "B" - Jou which cen be done at any time without stopping the
aachine, but requiring the permission of the department~l
hesd cnd perhaps a short stuppage not affecting
proguckion,

Job which will require prior planuing unda stopnage

of the machinery unit, Normally it will be synchronized
by the plant engineer with other -~imilax jobs.
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Tleme Veelt onuln o
spec. o, Ttem Avallalllity Tim o
11 52/13B Crushed L. Conveyor B
1 79/34 Primary Crusher A
i1 15/00 Limestone tub No. 10 Tucodny
" 1 11 atbermein
1] ” lzz C 111
11 n 15 C f
" n lh C 1]
&
1/133/3B  0.H. Crane Workshop A
M/T/1A No. 1 Kiln drive A
M 7/1A No. 2 Kiln drive A
M 63/30 Us d bag stitching
wchine ¢

Friday morning
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o Fodainizotion of 01 Dants (i.V. Tolothierior)

A sture [o reached in the lire or ar: inductri ] GO 3 .
cithier to technolo; ieal chancces that heve taken Thace cinco 4, (g ¢t
sinmply to wear ard tear, the plant ceacser to Le « OnCrde o ooy
Leceosary in oracr 1o improve productivity and face o Tet It in rron, i o
wedern and effieicnt factorics.

I the rove to modernize ic promptes by tccanolos-ien: VANCCs, e e ey
occur even beforc the cconomic 1life of the plant has run out. 7o oenre gL iy
cement Inductry, hovever, the end product, Portland cerent, han rosdnee elan o
for decade:, and tlie neced for rodernization usunlly acises out o7 the vl
oi' the old nachinery to o roint ot vhich it becored unceororiic Lo srend iy norc
roney on rerairs. Modern ecrenteraking plantc are rar rore cificiont thos thvie
old counterparts and the replacement of the latter Invariably reoults (n jnce SEPR:
productivity, reduced costs, and larger profit marcing,

The useful life of 2 cement plant is oiten assecsed at thirty years, i1 kit
in good repair. By and large, hovever, it is safe to acgsume that o plant iastallec
tventy to lwenty-five yeaye ago is in need of modernization, and o propressive
concern will plan for this ag rart of its long-term prosrante. ‘

_ A modernization programme usually presents the folloving main problems: the
question of finaneing the prograrme, loss of production during Its exceution, and
technical problems connected with the co=ord ration of old and nev unite,

Raising funds for plant modernization is rot eacy; the coct or zueh a projeet
ray be from four to eight times larger than the eriginal cost of the undts 1o b
replaced, Such large capital expenditure cannot norrally be covered by ithe
statutory depreciation fundg set acide for the purrose on the basic oif the url il
block value. lost Indian industries have hod to face thi. problenm during the
post-war period of inflation. For sore time past, the Goverrment of Indin hao
accepted the principle orf allowing a cerarate rehabllitation fund to be cet wodele
from profits Lefore tax.

In spite of this rarginal assistance, the cement industry has had to use larre
amounts from its recerves and/or profits, In one case svch utilization of recerve,
became the iscue of a dispute with a cement work: labour union which cortended thumt,
the additional profit should have been dispensed to them as an extra bornus,  The
case was frught rizht up to the Supre Court before the company's contention wnn
upheld, and then only after volumes of evidence ha¢ been cubmitted by experes
regarding the increased replacerent costs of rachinery, equipment an buildin o,

In order to distribute the capital expenditure over a larser production, o jor
modernization and rehabilitation projects are usually undertaken sicc by cicc with
the extension of old rlants. One of the most eomron rearcons {or roluctancc on the
rart of cement tactory owners or company directors to enrapge in 1 dernionl lon
schemes 1is the fear of inevitable lossec of production during Lheir excouo.. o wijer
will add to the alreacy hizh capital expenditure invelvesi. Englnceri oo Inrernuait
and skilful planning can reduce these locces to o minirum but the Lot ey o
elininating them is to carry out plant cxtencion sehencs sice Yy wite vith
modernization,
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Toocve o Loen norecent trena nosestorr buroje are. U Uniited States tovara.
Corerrl b Lhe oWl welerroeo oo lon Pilne by eobvert in, them to cport dryeprocccs
i such eonn, roion coare artioulardy culteble 1o cuspenmons=type
reencuters, cinee tne entice vertient firnetoe, inelueans the vyclonis
*1( -enters, carn e Coreten tetore the il o cut off.  Spectucular inerease
in production, in roey cacen 50 to O per cent, ave boen obtalnec Iron sueh
converted iing, with tie wded advontage of jreatly i proved clificiencey as
verarde fucl,

Trprove : rlunt loyout: wvhieh will eortriluve te ' igher proc etivity and lover
abour ceuto chould be o wroduced whenever space pernito.

The teciniceal und operational problems tiat wre encountered during the
cxeoution of tuch podernization cehemec are, of cource, colocsal. They tax the
iogenuity of 1.e  plneers and operational otoff to the outmost, for the uanagement
alvays expects tie work to be carriea out with the lewot poueible 1?%&*;‘?&;&%@%
of procuction. The tice taken to comp.ete cuch jobc 1o usually longer than to
eve -t o new plaut or to exterd o new plant vher plans Dhave already been made for
i extencion in the inltiel t%ﬁi;

Ir India, come oo the cemeni works ecormissioned over forty years agoe have
been rodernized and extended to five times their origivsl eapacity,

Toble VII.Zel repreduces figurcs frem the setusl reeords of three Indian cement
vorke. to {llusteate what velleplanned pmg,mfz?m of wodernization and expansion
{joceible earried out in ot wees) ean nchleve in terms of alleround improvement
of productivity, The large reduction in rﬁn}*%fr wvao due esgentially to the
replucerent of the old uvanual ju:rry operat.ons by complete mechanlzations The
ret enciment wno pade ae Jainless ag yposcible for the workers by offering then
attractive bernefite under o volunptary retirvepent schene.
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VITIT. [Z“RKETING PCRTILALD CHAINT

L. arketliis wnd pistribution (C.a. Bur, Petersen)

ince nurketing and distritution are more suited to ticcussion without an
intrcductory lecture thun most of the other subjects dealt with by the seminar,
the lecturer confires himself to suggesting topics for grovp =2nd panel discussion.

rortlend cement works can sell directly +o consumers, cr through distributors
keeping stocks of cement, or through a ccmbination of the two methods. Direct
sale would be ex-works only, with consurers coning with their own lorries to pick
up the cerent. Credit systems or srrongenents might also be discussed.

In conrexiun with tne holiding of stocks of cement by distributors, the neeting
might discuss technical requirements for stock sheds, bearing in mind tropical
conditions. .nother point of interast might be the quality of the bags (Jjute,
puper, plastic), the ply of paper used and the price of bags. The export of
cement i3 8 related point.

An interesting question for discussion is the sale of cement in bulk vers
cerent in bags. In Denmark, cement in bulk is distributed in specially built si
lorries, which belong to the cement works. Within a certain distance from the
distribution centre, ¥C is delivered at a price which includes trensport and :
pumping to the consumer's silo. In Copenhagen, this distance is 5 km., in other £
towns about 10 km. Cutside this inner zone, there are several other zones, the .
distance between the limite progressing from 5 to 10 km. The price rises st a
rate of 1-1 1/2 kr. per ton per 10 km. increased distance. In Seandinavia, the
maximum distance In practice is sbout 17C-150 km. Above that, two persons are
needed on the lorry, or overtime will have to be worked, so costa increase.
Consequently, in cases of great distances there is an extra charge. There is slsc
an extra charge on lots of lesa than 5 tons, of about 10 kr. per ton. This is to
encourage the customers to provide the nece:sary silo eapaeity for receiving
greater quantities of cement with each shipment. For purposes of comparison, the
cost of FC in bulk vithin the inner zone can be taken to be asbout 4 to 5 rer cent
less than in bags. The cost of transporting FC in bags is very eheap in Denmark
because the cement is usually heuled as n return cargo. A price of 17-2C kr. per
ton per 250-30C ki, can be mentioned as an example.

inother point 1s whether the silo lorries should belong to the cement eompany,
to the consumer, or to an independent transport firm. The saving on bags may pay
for the rather expensive silo lorries, or part of it may be "used to reduce the
selling price. Very often, the technical and practical advantages of receiving
cement in bulk are so lmportant that consumers are prepared to accept the same
price for cement in bulk as for bagged cement. It has been calculated that the
cost of concrete production at a construction site 1is about 10 kr. less using
bulk cemert than using packed cement.

The cevent may be brought to the distribution centre either by rail or by shir.
In Lenrark, the cost of shipping bulk cement may amount to approximately 15 kr. per
tor, inecluding depreciation on the ship.
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Bulk ceient is vainly supplied t- major corsurert oy oto covalle 11o0 o
ecnstruction sites. . nother interesting point 1. vhether the cn truetioy Slte
cilos should be cwned bty the cewert works or vhether they -h yld elolc be b,

contractors.

Bulk cerent can be sent by rail or by shin to distributirg\wnireu, where tie
bulk cement is either packed in bags or dictributed in silo lorries. The Ttnish
cement works have two vessels of about 1.0CO tons loading coracity, stiling betweor,
Aalborg and Copenhagen, and two other Canish towns. The cement i{s unloaded either
by compressed-air transporting systems or by screw conveyors. In the 103t recent
installation, the cement is lifted about 20 metreg by a screv conveyor tc the top
of the silos. It is especially important in view of the shert sailing distances
in Denmark, that unloading should be carried cut as fast as possible in order to
obtain the best possible utilization of the ship.

When compared to clinker mills, a distribution centre for cement has the
advantage of not needing technical supervision. In the developing countsiec,
bulk mey not yet pPlay an important in the distribution of Portland cement, but it
might be considered as a future develorment.

Statistical informetion on cement sales and on the requirements of the various
groups of consumers are of importance in projecting future sales of cement, The
amount of information that the sales statisties should give might usefully be
discussed.

Major consuvers of cement inelude asbestos cement works, concrete products
plants, ready -mix concvete stations, and, very often, large construetion projects,
such as dems, ete. Some of these consumers may require special cerent, with regard
either to physical or chemica} properties or with regard to both. It will often be
convenient and practical to arrange for srecial methods of shipment to such
consumers, for instance by Pipelines if they are close to the vorks, and by special
railvay waggons oy containers if they are far away,

The advantages and disadvantages to the cement works of the sale of a
considerable percentage of the output to such clients should be discussed,

The purpose of a service laboretory is primerily to serve cement users by
earrying out routine testing in connexion with the Production of concrete, and
secondarily to serve ceuent pr oducers by testing of cement in concrete,

(Chart vIrI.2-1)

Routine testing for cement users comprises the testing of sggiegates (grvding,
impurities and specifio properties of aggregates, as, for irstance, specific weight,
Pporosity and durubility), the working out of mix proportions and the testing of
concrete test specimens sent in from the building sites (testing of strength,
Permeability and other properties). As such testing i3 rather costly and does rot
give very much information about the cement market, it should be restricted ag
much as possible. On the other hand, such laboratory service is highly appreciaterd
by the users, because it needs special equiprent and spec ially trained people,
which most building enterprises do not possess. Therefore, laborastory service huc
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Chart VIII.2=1

FUNCTIONS OF SERVICE LABORATORY

Routine testing
of cement in Development

concrete of new uses

CENMENT Development. a5 | commlatne
PRODUCHof new uses SALES | Complaints
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EQUIPMENT OF SERVICE LABORATURY




honorr v b ovnbae, eoveelodr, b cwbrien nelre Aonerets Traustry 1o
tortic o oun, o b ey Cere oo ortlelel oo rrivite testir iy ootbitute.  Thao

R EE St b oooert W e Mered bre cervicee free oF cnnre or whether
ST S PR SR OLE R LA e aet testire ror ocerent usert cay bring

af ot oawe i 0 the secronsitilits of the trdu try f'er the sidvice jiver nore
eloord, Yhen Ty the ~uoe Wit otner kinds of technaenl seryice, it L secirperled
Lot ot cheuld te clesrly stoted thet the cencent Twlustyy nwer nd resrencitilaty
Cop bt results Lr corseguences  Uosuch teotir oo leotipg whiien serves un oan
stfieicd wrrroval of eonerete choull preferatly te dore by ~fficlal testin:
1nborat-vien,

Diee lnboratories of cerent Tuctorie. wre roraslly wrly equippet und staffed
for tentin: and fnvestigotions relating to the production urd conptrol of cerent.

T is reuns thot o techrienl service laborstory, which is specislly equipred and
starfed to teot concrete, chould te sble to serve the C industry internslly By
rears of sreeiol testing and investigetion of the propertles of cement in cnncret&,
ir, eonnexion. for example, with corplaints or with the developrent of new tyres af

gerent,

Perending on its qualitative and quantlitative standards, the serviece

laboratory could undertuke reul regearch projeets put forwerd by the PC frdustry 3
sr by the cement consumers. It is reconmerded, however, thut & special organization |
should be established if 1t is found necessary tou 'nderteke more extensive snd
fundanentsl research into conerete, becauce such research needs other equiprent 1

and staffiz and has other relations with the users of FC then the technical service
laboratory.

gggmg Pmsegt o (tmn%lg«»simatim) W svonk Lueadivks ete
(problems on sites, problems In the precast concrete industry and prob:
with committee work),

Sinee an es a&ﬂtial rart of education in conerete technology consists of
training in the testinrg of concrete materialsz and fresh and hardened concrete, and
ineludes demonstrations of the different steps in concrete production, s 2zivice
leboratory csn be of great value in this connexion. OJuch cetivities oust be taken
into eonsideration vhen planning the serviee laboratory, however, because of
special veguirverentc with regord to srece and equiprent,

It 1a not possible to give any genernl rules for the size of a service
laboratory. It depends very much on the extent of the service to be given and the
possibilities for collaboration vith the cement factory laboratory end officiel or
private testing L&barﬁteﬁes. The nminimum eqaim will be that needed for the
routine testing of aggreguies and fresh and hardened concrete, and the anim
staff will be about three people, one of vhom must be highly qualified in co: ‘
teehnelm and testing in general. The cost of the minfuum equipment will be ahent
$15,000. (Chart VIIL.2-2)
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corvrete  Lony bt it o fier includez fexrywors, Corctructea ] vt L INTURE
SUocelrtorred oonerete und el itecturul el o,

crvice eri te re tricte! te the peed doer bt G tusot (AR SR R
S ke JorT, tut in vost avoes it fredvde s w0y percon s v
erooged i the buildins industry (buﬂ:ivr;‘. srehitects, eoroulity - L et e
cfurtrecetors, eriftooen, vorkers, wuthoritie., tenoler: ard copnittes, o winiy
cides o proctice. stand:rds, reecvrendutions, ete,),

The purpose of o 1o industry's tectnicnl service for user: 1. sivgiy t Lrev o
the nse ot cerernt, This can ke dore through service to USers W el necessuyy o

ensure that the concrete product or conerete structure will have the proper
mulities ot & corretitive price, or vhen nev kinds of uses are to be inteoluce.t,

Technical wervice to users is a valuable scurece of information about the
cerent market. This infcrmation must be fed buok to the industey's sules ard
production departments ag part of sheir rarket irformation, ‘This u rortant Tur o4 leg
of a technieal service depsrtrent should be taken into consfderation in plsvnins
suech a department, snd tche internsl informetion system, comprizing rroductin,
sales and technicul service, should be so arranged thet this feed<buck works
properly.

Techniecel service should be based on 4 high level of krowledse sbeut
 Of cevent (concrete technology). New knowledge nust be coilected ¢
through literature (periodfcels, 00ks, resesrch reports, brochures, par
ete.) and through participation in congresses, symposia, courses snd copmit
Adjacent fields of interest and competitive materials must aluo be watohed. in
information must be filed and stored (library) in such a vay thut It esn be found
easily (information retrieval).

il

Technical service can be given on request (inquiry service over the phone or
by letter, visits te bullding sites and ¢inerete factories, and leborrtovy se vige
comprising the testing of aggregates, the voriing out of mix proportiong and the
testing of conerete srecirens from building sites) or unsolicited ir the Tovn of
rablicutions {f:srtielezs in own or foreipn rublicotions, bycehures, ote. ), +
wourses (own arrangewents or support 1o courses arvenged by sthers). letupes [
arrangements or givem to societies and associations) and the errergerent of visite
to outstanding concrete works. Participation in nffieial committee work is snother
means of distributing knovledge, and at the same time it ‘muy provide an opportunity
to exercise a certain influence on new officia) stondards, r seommendations, ete.,,
and to collect valusble information for the PC industry.

The policy of a technical service department must be such as to give users of
cement confidence in the information they obtain. Hence, the information must be
objective and com>letely free from any kind ‘of sales talk. It is very fmportant
that inquiries from and assistance to individual users should be treated in striet
confidence. The technical service department should not be connected with
advertising for cement and other materials for concrete, except by serving the
advertising department internally /ithin the industry. In the sane way, the
technical service department should not deal with complaints regurding cenert,
except by serving the sales department and production departrent interuslly.
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Gt o besded servoee Lrortoent snruld ve oo niph ocorel ol
teor il tondlurd. Tt 3 1 orcrtort tant oo crpener st least chouls be ndchly
e tivater Lootbe tallddn o industry srd tie sutheritieo. ot the ~oe tive, the
St cheull e cyrice certer: gl sve farilizr vith and b le to detd with the wmony
rrocticnd jronlens thot cny oarice on bullting oltes wnd Ly fietories.

The eoots O technienl service vary very tuch (rov ccuntry to courtry, nnd it
is not poucitle to cive o ererul tigure which will te virlid in 4 ecuntry vhere u
rev 10 rdustry is otarting up.  The costs Ir woct Jectern “ur pean countries and
i1, the (nited ‘totes ure in the order ~f (., tc 1 per cent or the cales vulue of
the cerent produced.

L, sunrary of Discussion

Luring the discussions on the subjects covered by C.aapters VII and VIII many
questions were vaised, including bulk versus bagged cerent, veight gnd meterial of
bos, transport and stornp? problems, vertical integraticn of the cement industry
and price poliey.

The rain adventages of bulk cement vere agreed to be savings on bags, lover
labour requirenents, and simplicity of use. However, the silo trucks needed to
transport it are rather expensive and can seldom tuke advantage of return freight
as 12 sometines the case with regular truecks trencrorting btagged cement. As far os
the developing eountries are concernmed, it was emphasized that the most important
factor might be sovings on bags since thst also fuplied savings in foreigy
exchange., The cost of bags may sowetime: ameunt to 12 per cent of the total cost
of cerent in thece courtries. As regurds the trancportation of bulk cerent, it was
noted thut 1t 1o generally preferable £or the producer:z to own the transport fleet
ard siloc nt the start as u rmeans of promotion. Only then can they exercise the
necessury control over the quality of the cement st the early stages. ‘hen bulk
distritution 15 on a lerge scule, it is {rpractical for the producer to own all
the :ilos required. /Ancther imporiant adventage of bulk transport is the
flexibility it ndds to the udxing of concrete, neking the size of the bateh
irdererdent, of tie un't welght of bags. It war noted that ordinary means of
trunsport, such tu closed rallrcad cars, huve been tried for tro trsnsportation of
tulk ecrent, bubd ke use A speeiuliy designed equiprent was strongly recommended.

It was mentioned that, in Dernrark, trancportation of bulk cement is generally
more econondesl ap to a distance of 10C km. with the load c~arried amounting to
2¢ tors, For u Seton load the distance would, however, be reduced to only 25 km.
Foeurstice transportation cup only ve used over very short distunces, since the power
conousption for conmpressed uir is high.

It is genrerally safer to store cerent in siles than in bags. A storage periocd
of up to six month: In si1loc und three uonthis in bags hes no effect on the quality.

As far ag the size of sterage silos nt dicstrioution centres is concerned, it
was reconcended that ollos should e desipned t~ ~rver at least one and preferably
tvo et consumptiorn.

Jith record to ctorare facilities to neet varisntions i dermard, 1t wa:
ctressed thnt ipvestrert i the provision of exeess production esrucity is senerally
more fensitle than Investrent In otorase.
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IFolyethylere, coull te used udvartugeously as ecutiress op Livive Lt % pop tie
bug proper. fficulties had teen caused by the trorein s Aoy duric s the i)y
of rlestie bure,

n the questicn AP Lue ruterinls it g Lotod thot ploo4g..

Tre vertical intecraticn of a cerert industry with o oo, wndre Dructr oy gL
desirable as o neuns of rromoting the uce of cerert, but it .y 1,0 Hove o vers o
effects on scales tc corpeting consurers of cerent,

Frice discount: are gererally rractised when the corcurer i setuslly dodr, -
service to the prcducer, sueh ag tuking certair risks, doinge pre st mal worlt, oo,
which would othervise have tc be done by the rroducer.

It vas agreed that a centralized t+ crrical  .rvico oAl b widviate a1y
countrics with . cve: 1 preduicers,  Trere was acre ddceus i1~ tho Ay Jeetivity oy
teeknieal service ir conrexd on with tre questicr of whether such toebnical orvie
should te provided ly the govercrent, the rroducers or o ecrbdration of th twe. The
participents rertiored a number of examples, draving orn their eXperience., In this
connexion, stress vas laid on the importance of exchunsing exrerience.: of technicoil
service at the international level.

Comparisons were mede of the cost per ton of cement of technical service in
various countries, ard it vas found thet the cost vas generally in tie rapge of
1 per cent of the sale value of the cement. Attention was dravn o the difficulty
involved in international comparison owing to veristions in the activitics ireluded
in technical service in each case,

lMention was umede of advantages and problems connected with the production and
sale of sand eement and rasonry cerment. (ualities corpurable to those of ordinury
cement are obtalnable in sand cerent and 1t ray be applied in several canses where
early strength is of mincr impertance. It was emphasized thet users of sund cerent
should be informed of its speelal charocteristies. In this correxien, it vos noted
that the cement content of eoncrete is often urnecessarily high, The prorerties
and producticn of mascnry cement were also discussed, in comnnexion with sand cerent,

Attention was drawn to the prosrect of using cement in soil stubllization srd
it was noted that in the developing ecountries especially, where there i3 a great
expansion potential for roads, this use may be ar irportant outlet for cerent.,

With resrect to maintenance, there was sore disecuseion of the question of
produeing spare parts locally on the basis of drawvings made availuble by the
suppliers of the equiprent. It was pointed out that suppliers were generally
reluetant to provide drawings because of “he high cost involved in the develor tent
and design of the machinery. Licence arrangerents were rentioned us & possibi lity.
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The History of Portland Cement (Prc*f.g?z}‘:s AeHube Andressen)
2e ZIhe PC Industry

1,00 2,1 Ste*tistical Informetion on PC (Mr. T, Ehlerc)

15,00 2,2 | Trade in I, Transport Probiems{lr. A, Houritize:n)

16,10 2,3 The PC Industry (lir. C./.. Bene Petersen)

17.00 2.4 Building Activity end Ul
IC Irdustry (itr. I.A. Iliucchenko)

L9etit Informul “pening Dinner-

%

i A . . . on & T e T
Do bupdwmenteds of o PO Trdustiry

NUC nad Technleal Cendltions (D», J6r E, Vestdal)

10,00 3,3 Finenelal Ascumptions (Mr. S.A. Kock-Petersecn)
1.0 2.3 Discuscions in Groups "
1,00 2«3 Tiscussions in Groups (continued)

15,40 Repeorts on group discuscions
(Plenory Meetin>)
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15.0C 4,0 Firancizl Cencileretion: Mo KL orLoov )
1

15.%) Ten/Coffee

15,45 b, Group Discussions
i3.co Dinner
20,00 Mr. C. Chrietiansen, Danish Forelon Office:

Dermerk's Help to the Deve Lopine Coundries

20 5.2 Placing of Order (. o cupnard)
10,00 5,3 Guarentee and Ctartingeup - (iirs U.H, Beuditz) *
.00 5. Relationsiip to suppliers (e, KV, ff‘ﬁ%%:%z&*‘f;s&f‘?
11;50 5. Discussions in Groups
12,30 funch
.00 3+ Diacussions in Groups (continued)

1320 TeafCoftee

5.0 4-5., Reports on Group Discussions
(Plenary Meeting)

16.0C Panel Meetins

13,00 Dinner
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cied bulliine oboronts Cooftory,
Lorsen ard didloon Toncipucter AfO
~t Glectrup

Irndividuel Dinner in Coreni yen

Bus Departure from Copenhiagren
(free of chupr:)

Production Bquipment (Mr. A, Bellwinkel)

Froduction Equiprent (continued)
Guestions sd Tsd

Buz to Copenhapen

Guided visit to lrederikeborg Castle at Hillered
Lunch at Marieplyst (included)

Guided visit to Kronborg Castle at Heleinper (Eleinore)
Bus returning to Krorerup

Bus departure for Copenharen
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Coul Te fenrry Foulpmont (v, Lo )

Se3C 743 “lectricsl Enuipmont (Vo diorpg )
10.3¢ 7.4 Civil Cnpincoring: York (K. e Loreey)
11.3¢ 3,1 The Site Wire I Thorooy)
12,50 Lunch
1,00 GaT-del Discusgions in Groups
15,00 Tesa
15,2¢ Reports on Group Discussions

(Plenary Mecting)
15.40 Panel
19,30 Film procremme
(a) 19430 Film on the construction pericd et Kerlstrup
(b) 20,0C Horse on Holidsy (Sightaeeine in Denmark)
* i Ef:} 20,40 Milm on t?aﬁsm of equipment for PC vorks

8.00 Bus deperture

9,00 ' Visit to Querry

9430 8,2 secture at Kerlstrup: %eaing-ré}) of Quarry ’
10,30 Visit to PC VWorks
12,00 | Lunch at PC Vorks
13.00 Departure for:

13,30 Visit to Betonvarefabrikken "Sjelland Afs®

conerete production plant)
15.C0 Departure for Copenhagen
15,45 Visit to Cement Machinery Workshop

(Velby Maskinfabrik o jernstoberi)
Visit to Messrce F.L, Cridth and Co, 4/0
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Lo bry. Tucely (Cortiract)

Lo irvrer o) Lesoourant, Cocdlo lood Gordens
3
cle ! Buo to Krorcerup

1% Moy, Woednesday Qe Speraticn of o FC plunt

J.50 0 9.1 Factory Honarement (Mr. A+ Scliunnemonn)
9,57 9,2 The Works' Munarer's Tasks (M. A, Schonnemann)

15. Prcauction Centrol

10,30 10,1 Quality Specifications (vr, P. Hékanson) ,
11,37 10.2 Contrci Leboratery (Brief Survey) (read by C.A, Bang Petersen)
k.o 0=10 - Discussicns in groups f
15,:0 =10 « Reports on group discussions ¢

i (Plenary Meeting) ,

15,00 O=1C « Fanel

8430 Lh,1e2 Maintenance end Expansion {(Mr. K.V, Telcherkar)

0,30 12.1 Management of the Concern (}vh'. B. Nielsen)
10,30 12,2 Stock Accounts {(tr. ¥, Meller)

11 . Mﬁrk.@ t E;g’?

11,30 1l.dee Marketing and Distribution,
Major Consumers - Brief Survey by C.A. Bang Petersen

1k 0¢ 11.12 + 1b « Discussions in Groups .

A M R S S M

15,40 11-12 - Reports on Greup
+ 14 - Discussicns - Plenary Meeting

i
s

16,.C0 Panel

TS S S o
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15 L, Fridav 5. Tcchrieal Serviece Lo Unops o0

FalCat)y 50 15011222 = Teehnienl Gopvio P ' .
The Service Laber ot yy e T /

10.15 nddress by the vermicoiorer Sop

Irdustrial Development:,
bre I. /bdul Reloinn, followed Ly
a Iress Conterercc
14,00 Discussions in Greups
15.kC Reports on Group Discussions (Prenary eetin-)
16.C0 Pancl
16,30 " 3.1k « Pencl

17.C0 Swminceup and Closing Session

19,00 Closing Dinner
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PablaGlny Jaguler Merber of Board Valle=-mi Corporation
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SAUDI AKRABIA BleHogoori, M., Froduetion ' Seudl Cemernt Company
Control Eng. Deamarm,  P.0. Box 3C6,

Saudli Arabila

TURKEY Kreiyas, Y. Director Chemicel Torcs Sokak No. 55/U
: Leboratory of General Ankarn, Turkey
Directorate of the
Ministry of
Reconstruction and

TURKEY Iyig@, S Design Ingineer H‘iﬁ‘%.:f%iy‘% &%’méﬁté Sanavii,
Ankara, Turkey

UNITED ARAB Khalil, L. Chairman and Helwan Portland Cement Cc.
REPUBLIC Managing Director Helwan Cerment Co.
Buildings, Helwan,

FeO B 753 Cairo

UNTITED ARAB Fawei, M1, President and Teorah Cement Co.
REPUBLIC | Managing Director 31, Roed 16, Meedi, Toursh

S

VENEZURLA Olivareg, F.B. Technical Department P.2. Box 6,495, Caracas
) Cement Producers ’
Associstion
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