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Slll\fl\IAR\" 

According to Zambia Pri\'ati:zation Agency Status Report from 31 July. 1995, the Chilanga 
Cement Limited owners structure is as follows CDC - 50.1 °o. ZAMIC - 12.6 ~-11. Public - 37.3 °o 

To survive in competitive cement m~rket abroad and to meet demands of future in~ment 
development within Zambia will require to replace obsolete wet process machinery and equipment in 
the Chilanga Cement Plant. On behalf of the Government of the Republic of Zambia, COMESA 
requested UNIDO, Vienna to provide assistance in carrying out the project entitled .. Feasibility 
Study for the Optimi:zation and Expansion of the Chilanga Ce;nent Plant in Zambia··. In response to 
the request: of the Government, UNIDO \\ith the support of the Japanese donors decided to prepare 
the study and selected Keramoprojekt a.s. Trencin, Slovakia as a consulting firm. 

The expansion of the Chilanga Cement plant in Zambia appears to be a profitable project for 
both the country and the company p1o"ided that investment means new technology, an enlarge 
markets base on proven geological raw material reserves 

To implement the optimi:zation and expansion project acc'lrding to UNIDO neutral advice 
provided in the feasibility study is the main action recommended. 

KEYWORDS 

Zambia, Optimization and expansion of cement olant. Privatization. CDC - Commonwealth 
Develo:>ment Corporation, Raw material in"'5tigation 
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0. EXECUTIVE SUMMARY 

0.1 THE ENTERPRISE AFTER PRIVATIZATION: INTERRELATIONS WITH THE 
BUSINESS ENVIRONMENT 

The Chilanga Cement PLC company operates two cement factories: Chilanga Works and 
Ndola Works. 

Chilanga Works, located 15 kilo.neters south of Lusaka. was commissioned in 1951 v.ith the 
first kiln producing 50,000 tones per annum. The management was soon realized that this capacity 
would not meet local demand and a second wet kiln was installed and commissioned in May. 1956 
with a capacity of 98,000 tones per annum. The third wet kiln was installed in 1965 with a capacity 
of 110,000 tones per annum. The original kiln has since been permanently shut down. leaving the 
factory with a revised capacity of 170,000 tones per annum 

In 1968 the first of two dry process kilns was commissioned at Ndola. The factory is located 
on a large deposit of excellent quality limestone_ The rated capacity is 320.000 tooes per annum. 

Fully privatiz.ed as of 1994, Chilanga Cement. PLC is free to manage its own affairs. The 
decision making process is quicker and is based on sound commercial principles by people who 
understand the business_ However, the same freedom does impose certain extra responsibilities on the 
company management and its directors, as it holds a monopoly position in Zambia. Pricing is always 
a sensitive issue with regard to a strategic commodity such as cement There is a conflict between 
maximizing shareholders returns and raising the end product prices. According to the General 
Manager of the CCL, balancing these two opposed objectives will not be fully achievable over the 
next year. The company needs to generate adequate income to redress the past low level of 
refurbishment and modemii.ation of the two factories 

According to Zambia Privatii.ation Agency Status Report from 31 July, 1995, the Chilanga 
Cement Limited owners structure is as follows 

PRIVATIZED 

Chilanga Cement Limited 
CDC exercised their pre-emptive rights to 
purchase an additional 26 percent of the 
shares in Chilanga Limited for USO 5.4 
m1llior, bringing their total shareholding to 
50 I percent. A further 6. 5 percent of the 
shares was taken up by Zamanglo 
Industrial Corporation Limited (ZAMIC), 
a subsidiary of the Anglo American 
Corporation Group, on the same tem1s and 
cond1t1ons l11e final shareholding of the 
privatized company 1s envisaged to be as 
follows 

\DC :'O I 0 o 

ZA\11\ 12 h 0 o 

Public 

ClJRRENT STATUS 
1995 
Agreement signed 5 \pril 1994 

31 JULY 

Privatii.ation complete. Remaining 30 % of the 
Zl~KO shareholding was sold by publtc 
flotation by the Zambia. Privatii.ation Trust 
Issue was fullv subscribed 

Number of employees retained 822 
Redundancies on pmatrzation 0 



Regional issues 

Geographically. the Zambian cement market comprises Zambia as a whnle and the 
neighboring countries such as Botswana, Burundi. Malawi. Mozambique. Nam1b1a. South Africa 
Tanzania, Zaire and Zimbabwe. Angola. due to the political s!tuation and not convenient transport 
accessibility. cannot be yet considered as a partner for cement trading. 

Actors coming into the Zambian cement market are: 

- Zambian cement producer Chilanga Cement PLC 

- customers ofChilanga Cement PLC foreign and domestic 

Actors coming into the supply market related to the cement industry are 

-Chilanga Cement PLC. as a customer 

- suppliers ofChilanga Cement PLC inputs 

Foreign customers are importers from the immediately surrounding countnes. The largest 
export markets are Malawi. Burundi. Tanzania and Zaire which constitute some ~5°o of Chilanga's 
export sales. Exports account for approximately 22~~ of total cement sales up to August. 1995. The 
new trend with South Africa cannot have been e\<aluated. 

0.2 GENERAL INDICATORS 

Business Objectives and Corporation Strategies 

The main corporate strategies can be shortly characterized as follO\\"S 

-To survive in a competitive cement market at the regional level 

- To meet requirements of a future investment development at the national level 

Analysis of Strengths and Weaknesses of the Firm 

The strengths and weaknesses of the Chilanga Cement PLC . includmg fh1lang2 Works are 
as follows 

STRENGTHS 

Chilanga Cement PIX 

• Recognized quality of produced cement 

• Monopoly position in the Zambian cement market 

• Fully privatized company - clear owners' relauonships 

• Financially stabilized pos1t1on 

Chilanga Works 

• Quite well tramed stafT 

• Responsibility and accountabihtv of the top management 

• Close to major domestic market and to urban center with already developed construction base and 

expected high dynamics of the construction mdustrv m the future 

• fharactenst1cs those related to the compan~· as a whole 



\'\ EAKNESSES 

Chilanga Ce.Mnt PL(' 

• Management Information Sy...tem sull does not fully and satisfactorily operate 

• Marketing management should be better developed 

Chilanga Works 

• Lack of market information to be more eftective in sales 

• Obsolete machinery and equie>ment 

• Management Information System does not work sufficiently 

• Dependency on Tanzanian packing paper sacks 

• No clear positioo on industrial pollutioo 

0.3 MARKETING CONCEPT AND PLANT CAPACITY 

0.3.1 REGIONAL CEMENT MARKET CHAR.\CTERISTICS 

General characteristics: The average annual per capita cement consumption of the African 
continent in 1990 represents an amount of 94 kg. This· proves. compared to the annual cement 
consumption per capita v.ithin the COMESA region in 1991 of 41 kg. a !ow in"estment and 
consequently construction activity of COMESA cOWllries. The world per capita annual consumption 
of cement is estimated at 217 kg. Consumption has been constramed in many COMES:\ countries 
by the low purchasing power of potential consumers and production bottlenecks which cause 
shortages of cement. Without these constraints cement consumption would have been at a much 
higher level as there is enormous scope for improvement in both the housing and transport 
infrastructure in most COMESA countries It is expected that cement consumption will rise when the 
economies recover and will continue to grow until the level of market saturation All the pe; capita 
reviews are of course influenced by the rate of population grO\"th which. m the case of Af1 ica. 1s 
much higher than in industrialized regions of the world. 

The COMESA cement productive countries are Kenya. Tanunia. Zambia and Zimbabwe 
Capacity utilization in Kenya seems to be at its maximum level. therefore. in order to prevent 
shortages in the domestic market. the construction of a third plant is planned for operation before the 
year 2000 Tanzania and Zambia both meet the local and export demands while Zimbabwe satisfies 
the high demand for cement through local production and impons from South Afnca 

Cement prices in the r~ion: Expon prices within the region are m general negotiable and 
competiti\ie. but vary considerably according to the distances and magnitude of the orders For 
instance. FOB prices for Kenya range from 43 USD!ton tc 50 t:SD·ton In Tanzania. export prices 
range from ~:' lSD FOB m Tanga to 60 LSD FOB m Dar es Salaam and m Zambia FOB prices 
range from 5:" USO to 60 USO per ton The high cost of cement transpon w1thm the region has 
rendered many quotations uncompetitive As a result. the region 1s expencncmg substantial unpons 
from outside. e.g. South Korea. Romania and Poland 

Infrastructure and Environment: The most common mfrastructure problems 111 the reg.•on 
are the malfunctioning of ra1lwavs and the poor maintenance of roads The electric pO\\Cr supply 1s 
m most cases reliable 111c tclccomn111mc:111on sn: 'ms often work rcasonablv well for m1ema11onal 
connections. while local networks have IO\\ av.11lab1lll\' due to msuffic1ent capacllv l11cre 1s a need 
for rehab1htat111g old cemcnr pla111s but 1h1s has to be done wnhm the framC\'.ork of rclc\ant 
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infrastructure improvement projects. En\'ironmental protection 1s e~ually important for the region 
Many cement plants are not adequately equipped with dust pr~ip1.:?tors or dust collectors to sausfy 
the usual limits for dust emission 

Future developmmt: In order to meet the challen5es of the future. the cement 01du~ m 
the region should consider the following aspects: 

- Co-operation at the regional level to 5" . 'lgthen the industry whilst allo\\tng healthy corr.petition 

- Tough competition on price. quality :mJ delivery. 

- ~eep the costs of labour. fuel and pu\\er at the same le"el as it 1s at the international le\el. 

- Stncter enforcement of enmonment protectron and works safety regu!Jt1011:; 

- Growth of cement demand 

0.3.? ZAMBIAN CEMENT MARKET CHAR.\.CTERISTICS 

General Characteristics: The political unrest in Burundi is causing Cl)ncem and exports to Burundi 
ha\e fallen from 60,000 tones per annum in the early '90s to a lmle less than 20.000 tones per 
annum at present. There are signs that the market in Zatre is 1mprc\lng and nO\\ that Zambia 
Railways have reached an accord with the Zairian operators there J~;! good prospects of ra1lmg 
sigmficant quantities mto Zaire. 

The Chdanga company is actively looking at opportumnes t0 expand the use of cement 
\\ithi!! Zambia; generally by increasing the range of cement-based manufactured products 

The expected development of the works on the project Konkola \\lll increase trade and money 
flo'-"' within the country and generate a substantial increase in cement conswnption The eammgs 
from the copper exports will put hfe into the existing. stagnant econom~· and the spin off from 1t 
should bring the long awaited upturn in the economy of Zambia as a Y.h..:>le 

Chilanga Cement PLC purchases inputs for its operation m Z:i:nb1::i as well as abroad The 
mam inputs. limestone. phyllite. gypsum. coal and energy are domcst1.: wtulst paper sacks. grindmg 
media. refractories. fuel &lubricants. explosives and spare parts are fr~'.11 abroad The ra"' materials 
and other supplies sources are mentioned in detail in the Chapter I\ 

0 •• 3.J SALF.S C'HARAC'Tl.RISTIC'S 

Domestit Sales: C'hilanga Cement PLC as mentioned :?bO\Z. has a monopoly m cement 
producttor. m Zambia This fact means that the Cement compan~ 0\.\11: Jlmost a 100 °1) share of the 
Zambian market Some rare. minor impons. possibly from Tanzania. Z::nbabv.e or e\'en from South 
Afnca are not shOY.n m stat1st1cal figures or reports 

The domestic market was picking up at the begmnmg of I'"·' Hv\\Cver . as can be seen 
from the anniJal sales graph belo\1w. The annual domestic s.1les 1s ~"I.'' tons 

From the monthly reports of C'hilanga Works and 'dola \\or~: \\ 1thm the pcnod Januaf)· -
AuguST I 1>'1~. the annual forecast. by cx1rapolat1on. for t!-ie \car I,;,.' 1s t>\pcctcd to be .:!~ 1.000 
tons 

In the vcar ~000 folloY.mg the estimation of :i ~x k1_: :-·.:r c.1p;ta dO'llCstlC cement 
consumpt1oi1 m Zambia should be ~"~ .:! tons CCL could CO\C~ th: :!5s1u1100 demand of cement 
be\ :-nd the ',.:';tr .'000 



l• 

Export Sales: ll1e most l11111tmg issue for the :;uccessful export of cemi.'llt 1s the ("Ost of 
transport TI1e pnces offered by Zambian transpon comp:m1e:; range from 7 2 to 1 

'lf) SO K\~ad1:1 per 
ton km \\h1ch ('CJUals I '-~ to 2 1-1 l SD per 2:' t km mdudmg 20 °o \. :\ T IE,change rate v:ihd m 
September I Ql):\ ll..JO K LSD) 111es.: figures me:in th:ii the transport costs for e'ported cemell! 
double the s..1les pnce ior desu11at1011 which .:ue b1..'l\\e.?n '-L'. to 7"S km :\bout 20 ° o vf the tot:il 
cement produced is for e'port 

Price Analysis: The analysis has sh0\\11 that the bottom evworks pnces are as follows 

Local bagged cement 

Local bulk cement 

Exported cement 

The ma'\mtum recommended e:\-works pnces are as follo\\S 

Local bulk cement 

Local bulk cement . 

E 'Cported cement . . 

86 l'SO per ton 

62 LSD per ton 

. ~8 L:SO per ton 

96 USO per ton 

70 USO per ton 

60 USO per ton 

The cement pn.:e level at the domestic market 1s declared to be market created but at the 
s.lme ume is strongly influenced by the fact that Chilanga Cement PLC has a m0rtopoly position in 
the Zambian cement market The export pnces are created on the basis of the high quality of 
produced cement aloog with the price pressure of potential foreign producers from the other side of 
the pnce profitability border. 

future Development: :\ summanzmg analysis of the tUture deve!opment of cement 
consumption in Zambia plus possible export. j}e presumed Chilanga Cement Plant cement output 
\\Ill be as follows (tpy) 

2000 200:" :!010 2015 

(h1langa Works output 115.000 250.000 ~ 15.000 ~15.000 450.00G 

OJA \IARKETl!liG CO~C'EPT 

There are two kmds of factors to be considered m the case of an investment m the expansion 
of cement producti'>n capacity m the Chilanga Works 

SlPPORTl'G FACTORS 

• Access to ra~ materials and to other supplies for production 

• High qualrty produced cement 

" P.cadmess 10 meet a nsmg demand for cement m .:asc the Zambian economv improves as e\.pccted 

• Work mg opportunities not onl~ m th::- cement plant itself but m mterrelated mdustnes as well 

-\D\.ERSE f ACTORS 

• Chil:m~a Cement Plf will have to impose l11l:h cement prices m order to s11r"1vc m the case 

of the cont mu mg recernon of the Zamb1.1n cconom\ 
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•Freezing ofChilanga Cement PLC dividends or a big part of them due to repa)ment ofloan 

installments - almost all retained profit is used for repayment of the lo.in inst<sllments 

0.4 RAW MATERIAL INPUTS AND FACTOR\' SUPPLIES 

0.4.l RAW MATERIALS 

Cement clinker processing will be carried out from the same two main components as it is at 
the present technology - limestone and phyllite. 

Limestone: Consumption of limestone (2 ~,~ H!O) .......................... 453.962 tpy 

The following table depict the volume of proved reserves for the individual benches of RP3 
deposit and for the deposit as a whole : 

Bench (m RL) Limestone resen·es Cao MgO 
(t) (%) (11/o) 

60 3.058,197 44,99 1.47 

70 3.609.080 46.00 137 
80 2.431,850 45.87 1.47 
90 184.787 39.73 1.79 

Total deposit 9,283,914 45,73 1.49 

It was proposed to use limestones from RP3 deposit. after its depletion to develop new 
quarry in Outpost Hill deposit The total amount of proved reserves in RP3 deposit is 9.3 mil tons 
(according to the revaluation of ZCCM ore reserves calculation by UNIDO geologists - the same 
methodology of revaluation should be adopted for Outpost Hill deposit.). Outpost Hill deposit 64 mil 
tons (according to the ore reserves calculation of R. K Weller. 1968). The total amount of proved 
reserves is 15.7 mil tons. This amount is adequate for more than 30 years of life of the new proposed 
expanded Chilanga Cement Plant 

According to the information available the quality and amount of limestones of RP3 and 
Outpost Hill deposits as a whole correspond to a requirements of the proposed technology. Because 
of more sensitiveness of the new proposed dry production process te~hnology to fluctuating of 
chemical, physical and technological properties of raw material and with regard to small quantity of 
information on Outpost Hill deposit. there will be a nt..-ed of more detailed geological. chemical and 
technolog; .;al studies on limestone properties on both deposits More detailed informaticn are 
available in the Chapter 5 1 

Phyllite: Consumption of phyllhe (5 °-o H!O) . 2<>.851 tpy 

Phyllites are used in cement production process to stabilize che:mcal compos1t1on of the raw 
materials The mam portion of ph~ llites for the existing Chllanga Cement Plant 1s quarried m 
Ch1langa Quarry situated approximately 5 km from the plant and 4 kilometers before RP~ quam· 

The quality of phylhtc used m the ex 1st mg fh1langa Cement Plant will be suitable also for 
the proposed expanded plant 
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OA.2 PROC'[SSF.D l'.\Dl"STRl:\I. '1..\ TERIAl.S ..\ND C0!\1PO!'\EYTS 

G'"psum \\ 111 b:: ht.'llC('forth pun:haSt."'CI from the \lhana c.>pper \\·orl-.s s1tu:u.:-d -HJO km from 
tit(' Clulanga Cement Pl.mt m th.: Copperb('lt area 

consumption or g\ pStllll I ~ 0 
0 H .o) 

OA.3 Al!XILl..\RY !\1:\Tf.RIALS AND FACTORY Sl.PPUF.S 

..\ux1h:uy matmals. e g paper bags. n:fr:?ctories. lubricants and e\plomes will be 
purchased as 1t 1s presently m the markets abroad. Grinding media. lining of the iril's and spare parts 
will also be imported Consumable are available mostly at the local market TI1e quantities of 
auxiliary materials are presented in the following schedule: 

0.4.4 lfTILITIES 

Coal will be purchased mainly at the existing Maamba mine situated Y50 km from the 
Chilanga Cement Plant 

Consumption of coal (I ~ 0 o H?O) _ ___ __ ___ ~6. 7<>8 tpy 

It is coal used at present in the C'hilanga and Ndola Cement Plants 

The Power Supply for the new departments of the expanded part of the Ch1langa Cement 
Plant will be supplied by electric power from the existing 33 kV overhead transmission line 
(ZESCO)_ The electric energy supply of the existing departments used by the expanded Chilanga 
Cement Plant \\ill be the same as it is at present 

Specific consumption of electric energy per ton of cemenL ... 

Yearly consumption of electric power _ 

From that: New departments 

120kW 

_ ~7.800.000 kWh y 

_ 19.n8.ooo kWh)-

Existing departments _ 18,522.000 kWh y 

The Water Supply of service and potable water for the expanded Chilanga Cement Plant 
will be ensured by the e\1sting water supply system by two separate branches 

The capacity of t~e existing water sy~em is 15 Ifs_ The requirements of the proposed dry 
process technology are approximately 8 I s 

Consumption of process water 

Consumption of potable water 

_ 207,000 m' \ 

5.000 m' \ 
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TABLE 4 • 18 
ESTIMATE OF PRODUCTION COSTS: MATERIALS AND INPUTS 

Quantitv Unit Item de:;criptions Unit cost in USO To:a; costs in tnousancs uS::: 

~7oreian Local Total Fore ion Lcca, -eta: --Raw material 

15. 300 t Gypsum 26 00 26. 00 397 80 3Co7 80 

Auxiliary materials 

5. 191 1. 000 pcs Paper bags 3PL Y (local) 266 17 266.17 1,381 7C 1.381 7C 

1 298 1, 000 pcs Paper bags 6PL Y (export) 527.66 527.66 684.90 684 90 

350 t Refractories, insulation 899.70 899.70 314 90 314 90 

133 t Grinding media 720.30 720.30 95 80 95 80 

60 t Lining (cement mills) 123.33 123.33 7 40 7 40 

18, 000 I Lubricants-oil 1.60 1.60 28 80 28 80 

5. 000 kg L•Jbricants-grease 2 08 2 08 10 40 10 40 

°' 
Works maintenance 1, 580 400 1 SSC' 

60 t Explosives 986.67 986.67 59.20 59 20 

18, 000 pcs Primers 1 07 1.07 19 30 ~9 30 

20, 000 m Detonating fuse 0.36 0.36 7 20 7 20 

Utilities 

35. 854 t Coal 42.60 42.60 1,52740 1.527 40 

37, 800 MWh Electric power (tax 3%) 9.860 9.860 372 80 372 t'!O 

MD !evel 202.20 202 20 

207, 000 cu. m Industrial water 
5, 000 cu. m Potable water 

250,000 I Diesel oil 0 49 0.49 123 00 123 00 

Overh.sad materials 150.00 150 00 

Total 4, 150.40 3, 212 . .0 7, 362.80 

--------------------
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05 1.0C\ TIO~. SITE :\~iiD E'i\'IRO'.'i\IF.'iT 

05.t 1.0L\TIO'.\ \'.\D SITE 

lltree altcmatl\es of locations of the future plant ..:oul,i be ..:ons1der<:d m the Clulang:1 .H<.:.'.l 

- Sile '\o I - the area of the e\.1stmg Chilanga Cement Plant 

- Srte '\o 2 - the area of the RP3 lunestone quarry 

- Srte '\o 3 - partly m the area of the RP3 quarry Cclinker production \\1th all ncc;:-ss.1ry production 
and auxiliary departments). partly in the Chilanga Cem;:-nt PIJnt are:t (clinker stonng. cement 
gnndmg. cement storing and loading utilizing existing departments) 

On the basis of the process of selection (see Table:'-!. Chapter:') the most suitable site for 
the expansion of the Ch1langa Cement Plant seems to be Site :'\o I 

The location of limestone deposit is Q km from the C-hilanga Cement Plant - RP3 deposit 
After its depletion. it is possible to use limestone from Outpost Hill deposit. located 3 km from RP3 
deposit 

The location of phyllite deposit is 5 km from the plant nearby the road to RP3 deposit 

0.5.2 ASSESSMENT OF ENVIRONMENTAL IMPACTS 

The proposed dry cement production process emironmental impacts are evaluated from the 
point of view of the air pollution, water pollution, noise. waste and landscape impacts. 

Air pollution: The existing Chilanga Cement Plant and also the proposed expanded plant 
are the source of soiid and gaseous pollutants, emitted into the ambient air. TI1e solid pollutants are 
represented mainly by limestone, clinker, slag and cement dust The sources of the dust are primarily 
- stacks from the separatory machines and secondary - areal sources (roads, disposals. floors etc.). 
Gaseous pollutants are mainly oxides - NO~. S02• CO. The main components of solid emissions are 
limestone and calcium compounds - clinker minerals, calcium oxide and insoluble raw materials. The 
reduction of the emissions Y.ill be achieved by the dedusting of all the dust emitting machines and 
equipment · 

Water pollution: There will be no toxic and haz.ardous substances produced by the new 
technology with possibility of the water pollution. The consumption and also the production of waste 
water. in comparison v.1th the present technology, will be much lower This means that there will be 
the possibility to use the existing sewage system nearby the present site of the Chilanga Cement 
Plant 

Waste management: The present system of waste management 1s suitable also for the 
proposed expanded plant The recyclable (paper. iron. oil waste) and municipal waste will be 
collected and hand over tc authorix.ed companies 

The proposed technology of the production of clinker 1s without any waste ine materials, 
pote11t1:illy considered a.> waste - the dust in the cloth filters · will be r·~cvclcd bad: into the 
production process and used m the burning of clinker The dust from the clinker cooler and from the 
clmkcr conveyers will be put back mto the last chain of the clinker transportation and processed mto 
cement 

Noise impact: TI1e teclmolo!_..'Y of the expanded fh1langa Cement Plant 1s proposed to 
respect the usual noise e1111ss1on standards - 8:'i dB m the outdoor depanments. 70 dB m the mdoor 
dcp:111111cnts and :'iO dB 1-lOdB m tJ1c nights) m the outdoor rcs1dent1al arc.:is 
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Landscape imputs: llus category includes enVIronmental impacts such as the impact m 
the landscape- scenery This kind of negative. environmental impact of a pemtanent character v. ill be 
the abandoned quarries after the end of quarrying The area of RP3 quarry and the Outpost Hill 
deposit area (proposed for future quarrying). however. are not in an environmental protected area_ 

0.6 ENGINEERING SITUATION AND TECHNOLOGt· 

0.6.1 OUTLINE PRODUCTION PROGR/~l\f AND PLANT CAPAC1n· 

The study e\'aluates "fa-pansion of Chilanga Cement Plane \\ith a capacity of 1.000 tones 
of clinker per day. 

Estimation of annual production capacity is as follO\\"S-

Clinker ______ _ ______ _____ __ _ __ _ ____ _ 300.000 tpy 

Cement ____ _ __ ___ _ _ ___ ___ 315.000tp~ 

The proposed cement plant will produce Portland cement of normal and high early strength 
according to the Zambian standard. ZS 00 I - I <>72_ 

Recommended composition of raw mix (dry): 

Limestone + phyllite _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ '18 6 c.o 

Coal ash __ _____ _________ ______ ____ _ ··--

Recommended raw material composition (Q8 6 °o) is as follows: 

Limestone ________________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ __________ 94°o=92.7°oofrawmi:'I. 

Phyllite _______________________________________________________________________________ 6 % =-= 5_ 9 °o of raw nm: 

Cement will be grinded from clinker ( 95 %) and gypsum(~ %) 

The energy consumption will be as follows (specific consumption) 

Heat. ------···--·-·-·--····- __ -··--····- ·--···-·· ··-·-· 780 kcal/kg of clinker (3,266 kJ'kg) 
Electric power __________________________ _ _ ___________________ 120 kWh'ton of cement 

0.6.2 DESCRlmON OF THE TECHNOLOGY SELECTFn 

The proposed technology works on the basis of a modem dry clinker production process in a 
short rotary kiln with a preheater and grate cooler. 

This production process is more convenient in comparison with the existing wet process from 
the point of view of economy and environmental impacts_ 

The expansion of the Chilanga Cement Plant will consist of the following new departments -
preblending storage of limestone, raw material grinding plant, blending silo, rotary kiln line. coal 
grinding plant, part of electrical equipment and central control room with instrumentation_ Raw mill 
and consequently bum clinker will be prepared in these departments_ 

The expanded Chilanga Cement Plant will ut1lii.e the existing limestone and phyllite 
extraction, primary crushing plant. secondary crushing plant, clinker storage, coal and gypsum 
stora '.e, cement grinding plant, cement silos, packing plant with loading. electrical and all the 
existing auxiliary and service departments. 
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0.6 .. l Sl \1\1.\Rll.l~G Ot-THE \1.-\l'l Pl.A~T ITF\1S 

t:STl\l\TE OF I'\\ EST\U:Yf CO.'TS: EQl IP\IE\T 

'\o It cm descnpt:vr1 c 0 st s Ill LSD 
------------------ -- - --- ---- - -- --- ·--- ---

--------~-------------- ------- ---- ---------- --- -- ---

For.:ign Lxal Tot:il 
- ----- ---

I Production eqmpment 
---------

(JI Limestor.e ex1ract1on 1.300.000 - U00.000 

02 Phyllite ex1ract1on - - -
03 Primary crushing plant - 20.000 20.001) 

0-l Secondary crushing plant - -l0.000 .io.ooo 
05 Preblending storage oi limestone 2,500,000 - 2500.000 

06 Storage of phylhte - 20.000 20,000 

07 Raw material grinding plant 5,800,000 - 5.800.000 

08 Blending silo l,OQ'l,000 - 1,000,000 

09 Rotary kiln line 6,300,000 - 6,300.000 

IO Clinker storage - - -
II Gypsum storage - - -
12 Coal storage - - -
13 Coal grinding plant 1,700,000 - 1,700.000 

14 Cement grinding plant 350,000 - 350,000 

15 Cement silo and dispatch 

of '">ulk cement 300,000 - 300,000 

16 Packing plant and bag loading 800,000 - 800,000 

17 Electrical equipment 700,000 - 700.000 

18 Central control room 500,000 - 'iQ0,000 ., Auxiliary equipment 

20 Main switching station 200,000 - 200.000 
21 Diesel power plant 120,000 - 120,000 .,., Compressed air plant - - ---
23 Water supply and distribution -

system 50,000 - 5C 000 

24 Laboratory }50,000 - 350,000 

25 Workshops 150,000 - 150,,,JO 
- -- -------- ----- -------

26 Stores - - ----27 Diesel 011 tank - - ----
28 Lubricants store - - --- -·- - -- ---- ---------------------- ,.- - --- ------- -- ---·-------
2<) Gara!?e - . ------ --------- ---- -- -·--------
~ ScrVJcc cqu1pmcnt - -

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

... Spare parts 

Subtotal 
5 Project planning 
6 CIF - Dar es Salaam (IF) 
7 Transport Dar es Salaam -

Chilanga 
8 Erection 
9 Contingencies 

Subtotal 

IO Customs. taxes. charges 
Con CIF value mimis project) 

Custom duty - free 
\'.A.T. - free 

Import license fee 5° o 

Custom clearance fee 4% 

Total 
Gf that - fixed as.sets 

- current assets 

. , .. 

800.000 

22,920,000 

500.000 
1,146,000 

550,000 

502.320 

25.618.320 

25,618,320 

24,741.940 

876,380 

-

80,000 

-
-

-
1.600.000 

33.600 

1.713,600 

-
-

1.:!30.800 
984,6..JO 

3,929,040 

3,851,710 

77,330 

800.000 

23,000,000 

500.000 

l.l.t6.000 

550,000 
1,600,000 

535,920 

27.331.920 

·-
-
-

1.230.800 
984.6..JO 

29,547,360 

28,593,650 

953,710 

Note : According to Investment Act, Zambia 1993, Part V. par 30A and 31, the imports of 
machinery and equipment for selective industries are custom & tax free Chilanga Cement PLC is 
benefiting of these incentives for the time being. 

0.6.4 LAYOUT AND SCOPE OF THE PROJECT 

The layout of the expanded Chilanga Cement plant is presented in the No. I and No.2 
drawings - General Layout. 

The scope of the project for the new departments includes the following deliveries and 
services: 

- Machinery and equipment complete with erection 

- Complete electrical equipment, instrumentation and controls, complete with erection 

- Constructioo materials complete with building and civil works 

- Soil tests of the site 

- Training of personnel 

- Management of start-up, guarantee tests 

I 
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0.65 REQl'IRF.D \1:\JOR Cl\'11. E~Gl~FERl~G \\'OR~S 

t:STl\l:\.TE 01-· l:\\"EST~U::\T ("OSTS: Cl\.ll. E'.\Gl:\EERl:\G \\ OR~S 

'.\o I 1 em de~cnp;.1011 
.. 

Foreign 

I Site preparation -
'l Buildings and special civil works 2.000.000 -

Subtotal 2.000.000 

., Project planning ·' -
4 (If Dar es Salaam 100,000 

5 Transport Dar es Salaam-Chilanga 60000 

6 Contingencies 108.000 

Subtotal !.268.000 

7 Custom, taxes, charges 
(on CIF value) 
20% Custom duty 
20% V.A.T (from CIF + cust.duty) -

5% Import fee (from (If) 
4% clearing agent fee (from (IF) 

Total 2.268,000 

0.7 PLANT ORGANIZATION AND OVERHEAD COSTS 

0.7.1 PLANT ORGA!\IZATION 

Costs m LS dollars 
Local 

500.000 

6.000.000 

6.500.000 

250.000 

-
-

337.500 

7.087.500 

432,000 

518,400 

108.000 

86.400 

8,232,300 

Tota! 

500.000 

8.000.000 

8.500.000 

250,000 

100.000 

60000 

445.500 

9.355.500 

432,000 

518:hl0 

108.000 
.,_, 

86,400 
··-

10,500.300 --

The general organizational outline is based on the organ1zattonal outline of the existing 
Ch1langa Cement Plant 

Horizontally. the cement works organ1zat1on comprises the follo\\tng departments 

-Head 

- Product ion 

- Eng ·'ecnng 

- Materials 
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-Human 

- Sales 

-Accounts 

-Technical 

0.7.2 OVERHEAD COSTS 

The Table "OVERHEAD COSTS" indicates the o\'erhead costs generated y,;ithin the operation of 
Chilanga Works excluding those stated in Chapters IV "MATERIALS AND INPUTS" and Chapter 
\111 "HUMAN RESOURCE". 

in rso 
No Item description Factory Administrative Marketing Finance Depreciation 
l Traveling 64,000 

2 Safety, pr<iective cl~ing, welfare 49.000 

3 Tra!ning, publications 41,700 

4 Rent& Rates 10.400 

5 SociaJ & Health expenses 95,300 

6 Mining licenses i0,000 

7 Chemical'i & water reticulation 27,270 

8 Security charges 9.!00 

9 Insurance premimn !05,700 

IO Telephooe, fax, postage 4.700 

11 Computer services 2,300 

12 Coosultancy fees 20,500 

13 Recruitment 1,000 

14 Bank charges 3,200,0'JO 

15 Depreciation 
- civil engineering works 2% 210,000 

-equipment 4% 1,479,160 

- mobile equipment 10% 59,800 

- quarry depletion 305,100 

16 Selling & digjbution 340,000 

17 Demurrage 17,000 

18 Advertising 32,000 
Total overhead costs: 41~470 ~ 389,000 3,200,000 ~054,060 

The finance part of overhead costs includes the interests payable on loans (project and operation) 
and bank overdrafts. 

The total overhead costs arising from full operation capacity of Chilanga Works are 6,084,030 
USO. 
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The estimate of contribution paid to the Head Office of Chilanga Cement PLC in the year I qq5 
amounted to 4.300.000 USO lltis amount should be as an additional part of adnunistr.iuon 

personnel costs amount to 10 .. ~84,0:>0 LSD 

0.8 Hl"'1:\' Rt:SOl"RCES 

Personnel nece5s..1ry for th~ proposCTi ,:-,p:msion of th~ Chibng:? Ccmmt Plant \\ti! b~ 
recruited beforehand from the existing cement plants m Chtlanga and l\dola. 

Training of personnel wiil be carried out m the Contra-.1or's facilities, Ndola Cement Flant 
or Chilanga Cement Plant during the erection and start-up. 

0.8.l SELECTED SIZE AND STRUCTURE OF LABOUi< AND STAFF 

The number of personnel required for the expanded Chilanga Cement Plant - 282 persons. is 
categorized from the following points of view: 

Head department......... ···-·--··-·----· 

Production department 

- Overhead ................. . 

-Quarry ....................................... . 

-Crushers ................ . 

- Storage .................................. . 

- Raw grinding ......... .. 

- Homogenizing ........ .. 

- Clinker burning ....... . 

- Coal grinding .......... . 

- Control room .......... . 

- Crane storage ......... . 

- Cement grinding ...... . 

- Cement storage ........ . 

- Packing plant... 

- Quality control ....... . 

Engineering department 

- Overhead ............... . 

- Mechanical engineering ... 

· Electrical engineering 

-Transport 

• General engineering 

_________________ ) 

. .................. 1 

. ................ 20 

. ............... 6 

. ................ 8 

. ............... 4' 

. ................ 4, 

................ 4' 
' 

. .................. 6' 

. ............... 8 

. ................ 8' 
' 

. .............. 9, 

. .......... 3' 

. ......... 20 1 

. ............. 17 

' 

..5' 

. ......... 24' 

.. f7, 

.16' 
' 
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\fatenals depanment 

- Stores_ 

- Purchasing _ 

Human resources j~nment 
-0,-erhead _____________________________ _ 

- Personnel office _________ ----------····-· ...... ··-···-·····-·-·-·.___ _ _ --·· __ _ 

- Securitv ... 

-Canteen 

-Clinic. __ _ 

-Estates (clubs) ........................................ __ 

Sales depanment ........ ------··-···--···-············ ............ ·--·- .. . 

') 

.., 

__4 

. .. 23 

- --- 4 
, 

- --· _8 

. -- 8 

Account department__ . _ . . . ....... _ ............ _.... . . . . . . . . . . . . . . . ..... 9 

Technical department .. ··- -·· ..... ··-- __ . _ 5 

Total •• ·--····--··----·-·-·····--····-····-···--····----··-·-······-·-282 

0.9 Pl.ANT IMPLEMENTATION SCHEDULE 

0.9.1 DURATION OF PLANT ERt:CTION AND INSTALl.ATION OF EQUIPMENT 

The period of preparatory works including decision. setting up a project implementation 
management. tendering. evaluation of bids and contracting v.ill take approximately 12 months 

The project implementation phase will embrace the period of 2 7 months from the awarding 
of the contract to the start of production_ 

The construction period will include the following activities: 

Site preparation and soil tests·····-·····-·····························-·················· ....... 3 months 

Project plaMing...... ...................... .................................. ............ . ... 6 months 

Civil works ............................................................ ·········- --··- 12 months 

Delivery of machinery and equipment... ..................................................... 6 months 

Erection .................................................................................................. 12 months 

Final building and civil works .................................................................. 9 months 

Testing, trial nms ....................................................................................... 3 months 

Training ............................................................................................... 6 months 

0.9.2 DURATION OF THE PRODUCTION START-UP AND RUNNING-IN PERIOD 

Start-up, including tnal runs, will take 3 months and the running-in of the plant until the 
normal production capacity will be reached can be estimated at 9 months. 

Production during running-in will be as follows: 
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I-st <;U3Rei 

:!-nd quartt>r 

-~-rd qu.:Ht~r 
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0.9J PKOJt:cr l\IPl.E~U::'\ TATIO:\ PROGK:\ \l\lt: 

The Project implementation programme 1s &tailed m chapter Q PLA~ff l\IPLE\IE~TA-

Tiff\ 

0.10 RNASCIAL ASAL VSIS AND STANDISG OF THE ENTERPRISE 

0.10. I REPUTATION 

The Chilanga Cement PLC is a well-lcnoon cement producing company because of its 
monopoly position in the Zambian cement market and its high quality of cement production. 

More information about the company are as follows: 
Corporate information 

Board of dirtttors consists of four representati\ei of major shareholders: CDC (50. l %) • 
two representati~ of ZPTF (Zambia Privatization Trust Fund -37.3 •lo) and one representatiw of 
ZAMIC (Zamanglo Industrial Corporation Ltd - 12 6 %) Two additional persons - the Alternate 
directors - represent CDC. 

Management of the eootpany consists of the General Manager. Finance & Administration 
Manager. Company Tedmical Manager, Chief Marketing Manager. Works Manager - Chilanga 
Works and Works Manager - Ndola Works. 

Institutions and companies C<H>perating with Chilanga Cement PLC are as follows: 
Lead merchant bank - Stanbic Bank Zambia Limited. Lusaka. Zambia 
Advisers and sponsoring brokers - Standard Corporate and Merchant Bank Limited. Johannesburg. 

South Africa, 
- Cavmont Securities Limited. Lusaka, Zambia 
- Meridian Financial Services Limited, Lusaka, Zambia 
- Meridian Securities Limited. Lusaka, Zambia 

Adviser to Chilanga Cement - Standard Chanered Merchant Bank Zimbabwe Limited. 
Harare, Zimbabwe 

Auditors of Chilanga Cement - KPMG Peat Marwick Certified Accountants. Lusaka. Zambia 
Reporting accountants - Price Waterhouse Certified Accountants. Lusaka. Zambia 
Commercial bankers - Barclays Bank of Zambia Limited. Lusaka. Zambia 

- Meridian Bank Zlmbia Limited. Lusaka. Zambia 
- Standard Chartered Bank Zambia Limited. Lusaka, Zambia 
·Zambia National Commercial Bank Limited. Lusaka. Zambia 

The Chilanga Cement PLC is also a well-known company because of its financial stability. 
At present (December I <>9~). it is the only company qu()(ed at LuSE (Lusaka Stock Exchange) 
Profit history underlines this fact 
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0.10.2 CAPITAL STRl-C-Tl.RF. 

The summanz.ed B:llance sheets of Chtlan!.-a ( ement Plant at 3 I \tarch I QQ4 fthe end of an 
oki fscal year) and at 31 December. I 9Q.i (the end C'~ a new fiscal year). based on the audJte.1 
accounts. show the capit1I structure of the compan~ 

Tiit Summariud Balantt Shttts of Chibnga C mimt Plant 

I. Fixed assets 
"} Current assets 

1 I Stocks 

1. 1 Debtors 

13 Cash and bank balances 
~ Current liabiht1es ·' 
3. I B:lnk O\"erdrafts 

3.1 Creditors 

3. 3 Shon term loans 

3.4 Di\'1dends payable 

3.5 Taxation 

4. Net current assets c2. - 3 ) 

5 Total assets - Current liabilities (I - 1 - 3) 

Financed by: 

6. Share capital 

1. Resel""eS 

8. Total shareholders' funds 

9 Long term indebtedness 

IO. Deferred liabilities 

11. Equity+ Long term liabilities (8 ~ 9 . ..- IO.) 

Liquidity ratios: Current ratio: 

Quick ratio: 

Cash ratio 

1'i fi I . e\\" ISC3 \'CU S\'Slem 

31 Dttmtbcr 199-1 

K millions 

17_..tlQ 

7...t31 

6.072 

Q72 

387 

3.843 

165 

2.154 

86 

1.100 

338 

3588 

21.007 

I03 

19.358 

IQ.461 

341 

I ,10-i 

21,007 

7.43113,843;;; 1.93 

U59<l,843 = 0.35 

387i3,843 = 0.10 

Old fi 1sca ~-ear S\-stem 

31 "arch 199-1 

K millions 

1.180 

5517 

-U4:' 

QI I 

521 

3521 

12Q 

1.88~ 

57 

Q:\5 

4QS 

2.056 

3 .. 136 

I03 

109Q 

1.102 
:HO 
66-t 

3,236 

5,577/3,521 = 1.58 

1.432 .. 3,521 =: 0.41 

52113,521=0 15 

The revaluation of fixed assets in the new fiscal year system is commented further 011 



0.11 l'i\"F.ST\lf.'T PL\' 

11.i i.l \i \l~h.l I ;'\1, \ lh I, 

suppl;;::_; pusu:: .. • _ :t..: 
b S.1L's pr,:-m,'<L'l!_ ..:,-~:s ... ~it:-:m~,~~n_ !;..'fl!~ ,'i /.!:1!:~·.1 R.:::.,:J'- f:i.:d1t1;..'S 1:1 Lu.>.11-.J :m,I h:tb,\.:_ .. ·;.: 
_.\pphcd mor~ then kss Jt e-..pon sak>s 
c 0...-,>anment foi pur..:hJsmg at ('h!langa plam :mJ \brkmng J...t>artmmt at Head Office of 
Chilanga Cement PLC as a part of contribution amount paid monthly by the plant (included m the 
admmistrauon O\erheads) 

0.11.2 PRODUCTIO~ COSTS 
Computing of annual production costs takes mto account the full production capacity of the 

plant ~ 15.000 tons of cement an all items of cost structure included in Chapters 4. 7 and 8_ 
The unit costs per too of cement oo annual basis are listed below 

ltnn So ltun description Costs in USO •1. 
I Materials and inputs 2337 38.91 

2 Personnel overhead costs 3_73 6 21 

3 Factory o\elheads 1.31 2 18 

4 Factory costs (I+ 2+ 3) 28.41 4730 

5 Administrative overheads 13_74 22.88 

6 Sales & distributioo costs 1.23 2.05 

7 Operating costs ( 4+ 5+ 6) 43.38 72.23 

8 Depreciatioo 6.52 10.85 

9 Financial costs I0.16 16.9~ 

10 Production costs ( 7+ 8+ 9) 60.06 100.00 

·me item 5 "Admmistrative overheads .. mcludes ones from Table .,OVERHEAD COSTS .. 
in Chapter O_ 7 as well as the contribution to Head office 

There is an efTective functioning of material management considered in the stock with as low 
as possible level of m~tories, semi-products and finished products (see Chapter 11, part "Working 
capital") fo,· the weighted prices {80% local bagged and 20°0 exported cement) of the variants A. B 
and C the percentage of the produ':tion costs is as follows 

A 60 06'80 40 -, 74 70 % 
B 60 06:88 80 67 64 % 
( 60 06'8.J 60 -- 70 QQ % 
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0.1 IJ Sl"\1\1:\R\" OF THE l~\"£STl\1£~T COSTS (in l'SD) 

c 0 st s 

I tern Foreign local Total 

Fixed Assets 

• Fixed Investment Costs 27.009.940 l:!.084.010 39,1)93.950 

• Pre-production Capital Expenditure 1.004,600 1,4Q3.900 :!,498,.500 

Current Assets 

Working Capital 876.380 11330 Q57.7IO 

Tot a I Investment Costs 28.8QO.Q:!O 13.655.240 42.546.160 

Percentage 67QO 32 10 IOO 

0.11.4 FINA!\CIAL APPR.\ISAL 

llie feasibility study for the Optimi:zation and Expansion of the (h1langa Cement Plant ha~ 
as obJecti~ to assess the production capacity of 1.000 tons of clinker per day (corresponding to 
315.000 tons of cement per year). 

Income Statement Analysis (in l'SD) 

Variant A B ( 

Local bagged price 8600 %00 QJOO 

Export price 58.00 6000 59.0tl 
Weighted price (20~o export) 80.40 88 so 84.60 

Production costs 6006 6006 6006 

Gross profit per ton 2034 28 7-1 24.54 

Full capacity gr1JSS profit estimate 6,407,IOO 9,053,100 7.730.100 

Cash Flow Analvsis (in USD) 

Year 2000 Year 2001-2011 

A B c A B c 
Cash sales 20,100 22,200 21, 150 25,326 27,972 :!6,649 

Production costs 17,947 17,947 17,947 18.919 18,91Q 18.919 

Profit taxable 2,153 4,253 3,203 6.407 9,053 1.r:.o 
Tax (weighted) 667 1,318 993 1.986 2,806 2.396 
Profit after taxation 1,486 2,935 '! ,210 4,421 6.247 5.334 

Depreciation 2,054 2,054 2,054 2,054 2,054 2.054 

Net cash flow 3,540 4,989 4,264 6,475 8,301 i.388 

The weighted tax is computed from 80% of ~50.0 and 20% from 15° o. (See Chapter I i. 6 
TAX POSITION) ' 



l, 

In the year 2000 the capacity ut1hzat1on is estimated at 250.000 tons of cement It means 
7l) 3 7 ° o ut1hz.at1on of full production cai;acity 3 '5. 000 tons 

In this case the production costs are changed due to "~nablc costs I most of material and 
inputs) and m tvtal they are reiatively higher due to fixed costs 

The ~et cash flow 1s computed without considering of interests ansmg from bank deposits 
llus s1mphfied computing of net cash flow shows that there 1s needed another source cf project 
financing m the year 2000 unless the price reaches level B 

The foreign part of Total ln~ent Costs 1s assumed as bemg a loan \'lrhich will be 
requested from foreign in\'eSlOr 

This item presents an amount of 28.8Q0.<>20 t:SO (see Chapter 11 8 I) 

Basic loan amount -

Payback period 

Internal rate of return 

Grace penod 

28,8Q0.<>20 USO 

12 years 

9 0 °·o 
2_5 years for the 1st part of the loan 

According to the suggested schedule of implementation of the project ({'hapter 9). 
installment will be done as follows· 

The first part of the loan :\800,000 l!SD will be deposited 2 5 years before the ei1ti of 
the pre-production period. Interests due within the grace period are of I .~Q-l.378 USO being paid 
out during the production period_ 

Second part of the loan 23.090.920 USO will be deposited at the beginning of the 
production period The cash annual insta:tments as payback amoun!s are -i 035 million USO 
ll1c mflat1on rate (discounting rate) is not considered 

90 9 
f 4,035.000 ... " . 

~PV :-= -28.8 . 20 + ~---- = +.!.606.4-, l.TSD 
,=, (t + o.oq)' 

* ~OTE: Brcak-i:wn point and Scnsitt\ity an:tl!s1s \',ill he -:mnru:cd tw the CO\fF_.\R 
fal.'.tlitics 
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12. ECONOMIC' A'.'AL \"SIS NA TIO'."AL A!\D REGIO'.'iAI. LE\'El. 
12. I E'.\IPLO\''.\tENT EFFECTS 

One of the advantages of Chilanga Cement PLC company as a whole 1s the tramed and 
skilled staff keeping operation of the company running 

The comi:;any takes use of every opportunit~· to employ women and place them to pos1t1on 
convenient for women though character of cement production industry does not allow many 
opportunities for vi;omen because of safety reasons 

The increased production of cement as a consequence of new machinery and equipment 
implementation press more to decrease the number of employees, especially the unskilled ones 
Therefore. the results of project \\ill not be the increase of employee number in Chilanga Cement 
Plant. Ne\'ertheless. the development of construction industry \\ii! offer emplo~ment opportunities 
through the increased activities of construction companies processing Chilanga cement in the re<Jion. 

The cement plant alone has limited opportunities for employing lar:;e n'Jmber of people from 
outside. 

There are se\'eral limitations. as follows 
- additional costs for training (effective operation. safety) 
- economical operation to reach a maximal profit 

12. 2 FOREIG~ EXCHANGE EFFECTS 
The stability of Chilanga Cement Plant export sales contributes to the collect1on of hard 

currency for Zambian economy, which can be used for ahemative investme:1t Thus. Chilanga 
Cement PLC ensures the muhiply effect for Zambian economy. 

0.12. 3 ECONOMIC INDUSTRIAL DIVERSIFICATIO'.'i 
The economic industrial di~rsification will be developed if Chilanga Cement Plant expands 

and makes use of national subcontracting industries performing in the same sect.or. 

0.12.4 INSTITUTIONAL SllPPORT l!'CENTIVES 

Provided that the tax advantage given to CDC by the government of Zambia are transferred 
to Chilanga Cement PLC for at least 30 addrtional years the financial figures provided in this report 
confirm the profitability of an investment in the optimi1.3tion and expansion of CCL. 



0.13 ('ONCLUSIONS 

* The expansion of the Ch1langa Cement plant in Zambia appears to be a profitable pr~J('("f 
for both the country and the company provided that investment means new technolo!,•y. an enlarge 
markets base on proven geological raw material rese~-es 

• The forecast of consumption of cement in Zambia (including export l 1s supposed as follow 
- after year 2000 approximately 530.000 to 600,000 tpy cement 
- after year 2015 approximately 750.000 to 800,000 tpy cement 
• Maximal quantity of the production of the expanded C'hilanga Cement Plant after the year 
2000 will be approximately 315 .000 tpy of cement 
• The total volume of proved reserves of raw material for the expansion of the plant is 
adequate for more than 30 years cement produdio~ it means 15.7 million tons. 
• Because of the vicinity of the capital Lusaka (18 km) and southern part of the country, 
where presumably the main future consumption of cement will be, the actual location of Chilanga 
Cement Plant is very coovenient 
• From the two alternatives of the expansion of Chilanga Cement Plan4 Alternative 
No.2 (dry process of clinker produdion with capacity of 1,000 tpd clinker - annual output 
315,000 tpy cement), has been selttted 
• One of the advantages of the alternative chosen is to make use of some existing departments. 
• Chilanga Cement Plant after expansion will still produce the two types of final 
products: normal Portland cement and hip early strength cement according to Zambia 
Standard 7.S 001 : 1972. 
• Regarding predicted consumption of cement in Lusakt Province. Southern Province as well 
as in Malawi and Tani.ania the share oflocal and export is as follows: 
Local sales (bagged and bulk) . . . . . . .. . . . . . ... .. . . . . . . . . . . . . . . . . . . 80 ° o 
Export.................................. . ............................... ...... .. . 20 % 
• Thf' f''tport c;alt>c; rt>quirf' a !lipt>cific approach in terms of sale~ promotion and a stron2 

impro\ cm~nt of the comp;m~ market in~ acfo it~. 
• TI1c local s.1k:> :ire tu be mcrc:ised pan1cularly 111 Lusab re,:;h::; ,lu(· to : ·.~C..tc·,l t-:.c:;i m 
construction sector. 
• The support from the Government underlines this idea 
• TI1e expansion of cement producuon m (h1langa requires foreign .:ap1tal as \\cil as U11langa 
Cement PLC O\\llS financial sources 

Rcp:n:1::: :l:~· !~·r:.'r:·r: k·::·: :::r::::::il ::ist:illn::nts 0f ·I 11::!1!c:1 LSD' :i!.''.~:: ·.•.:t1:: '".' ,.~ .. ::::trcn 
runnmg cffcct1\cl) rcyuircs that p101il generated 111 :\dola Ccmcm p;;mt be u~.:d lv suppurt the 
overall debts. 
• 111c fin:i! ckcic:i0r. tn r:irrY 011t th<" project of Chil:mg:t C~mt'.'nt P!:int h~· ("\pandmg 
production capacity 1s supposed to be made by the Board of Directors. or m fact by CDC. the maJor 
shareholder 
~ Thl· dt·cision oh\ iou<I~ \\ill influence !ht> di\icknd polil·~ of tht· rompan~ twrau~t· 

major part of n·tained profit !>llfiuld he used for pa~·nwnts of tlw loan in.;tallnwnt~. Thi· 
inlnnal ~··urcn of fi11.111rin~ ··qn:1~. profit :ifter taxation and ratinnalintiPn h:iH· to ht· 
~nion~ly ninsitf1·n·1I. .-\ ~riod has,· f1•r tht• rnriorrnlintion'~ t'x1·rri~l' \\ill lw to~" itrh to tlw dn 
pron·ss and to nt:tk1• hl'Ctrr IN' of till' \\l'll lrainetf Slaff ow•rating tht• Jllant. 

Thl· ratior1:1li1.ation ~upp1,wd a ht:llrr marketing oril'lih'tl ;:pproarh ',\ itli the ll~t· of 

mod an inform:il ion '~ 'h'lll. 
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0.14 RECOMMENDATIONS 

0.1-&.I 

15 

Action: To unplement the optimization and expansion project according to lJl\llDO neutral advice 
provtded in the feasibility study. An investment decision should be taken by the shareholders. 

Responsible actor: The CCL management 
Deadline : Before the end of fiscal year I Q96 

0.14.2 

Action: To clan~· v.ith the Government the duratic.n and the level of the income tax holiday 
pro\-1ded to \DC 

Responsible actor: Th .. CCL management 
Deadline : As soon as possible 

0.14.3 

In order to reduce the production costs and to optimize the comp:rny. two main actions should be 
done 

0.14.3.1 
Action: To decide on the implementation of the dry process technology 
Responsible actor: The CCL management :md shareholders 
Deadline : Before the end of the fiscal year I QQ6 

0.14.3.2 
Action: To carry out detailed geological. chemical and technological study of RP3 deposit 
limestones and Phyllite Quarry phyllites properties with regard to requirements of the dry cement 
production process 
Responsible actor: The CCL management using a geological consulting company 
Deadline: After the decision implementing the dry process technology and before the start-up of the 
operation of the new investment 

0.14.4 

In order to stabilize and optimize the volumes of cem~nt sale. t\'.O mam actions should be done in the 
field of market mg 

0.14..1.1 

To strenbrthen the marketing department in setting up reliable market 111format1on system in Chilanga' 
Cement PLC which should integrate national. regional and mtcm:it1onal data on a computerized' 
system 
Responsihlt· artor: 111e CCL management 
Deadline : ·\s soon a:; possible 

' 



0.1-1.4.2 

Action: To elaborate market concept and a markctmg strategy wtth the obJe<..1ive to fac1lttate the 
shareholders and the management decisions and facthtate the ident1ficat100 of new markets for sale 
opportunities 

Responsible actor: The ((L management with the support of consultant fimt · UN IDO 
Deadline : As soon as possible 

0.14.5 

In order to facilite the expansion of the company. two main actions should be performed: 

0.14.5.1 
Action: To undertake support technical study which should prove the availability the additional 
limestone reserves, especially ir. the lower part of RP3 deposit (under the 60m RL) and then on its 
north eastern continuation parts In addition accurate determination of geomechanical properties of 
the rocks in deposit should be ascertain with the aim to change the final pit slope inclination more 
than 45° with very small additional costs. 
Responsible actor: The CCL management using a geological consulting company : UNIDO. 
Deadline : Recommended period should be before the end of fiscal year because of no possibility to 
implement new pit slope due to future no accessibility 

0.14.5.2 
Action: To prove the availability of additional reserves of limestones after approximJtely twenty 
years by carrying out detailed geological investigation of Outpost Hill deposit. 
Responsible actor: The CCL management and the geological consulting firm I UNIDO 
Deadline : 5 years before the depletion of RP3 deposit (approximately in the year 20 I 0 J 
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1. INTRODUCTION 

On behalf of the Government of the Republic of Zambia, COMESA requested UNIDO. 
Vienna to provide assistance in carrying out the project entitled '"Feasibility Study for the 
Optimization and Expansion of the ('hilanga Cement Plant in Zambia'". 

In response to the request of the Government. UNIDO decided to prepare the study and 
selected Keramoprojekt a.s. Trencin, Slovakia as a consulting firm among t\'i-elve consulting firms 
which were shortlisted. 

In compliance with the contract No 95' 110 signed between UNIDO and Keramopro1ekt a s . 
and on the supervision of the backstopping officer. Keramoprojekt a.s. sent a team to the project area 
on October 7, 1995. 

The field team consisted of the following experts 

I. Mr. A. Mikula, Team Leader, Cement Process Engineer 

2. Mr. S. Marsina, Economist, Marketing and financial Analyst 

3. Mr. s. Mikolas, Geologist 

4. Mr. K. Kandera, Geologis!, Industrial Economist 

5. Mr.Y.E.Amaiz.o, Advisory Services on Investment Matters 

The team have collected the data and information necessary for the preparation of the 
feasibility study with assistance of the representatives of the fhildllga Cement plant and COMESA 
from October 7 to November 6. 1995. 

During the stay in the project area the team visited the ('hilanga and Ndola cement plants 
and obtained data on raw material deposits, alternative sites, reviewed the company strategy on 
inputs, checked the operating conditions and evaluated the technological equipment which was 
operating. 

The data anti documents obtained durmg the visit to !he project area have been checked m 
d~tl and used during the preparation of the feasibility study 

The financial evaluation of the stud~· has been prepared with the support of the UNIDO 
compute~ model for •he prepar:ition and reporting of the feasibility study COMF AR Ill expert and 
wi!I '>e supplemented. 

I 
I 
I 
I 
I 
I 
I -=o..__---------------~---------- --- -- -



?. BACKGROl'~D A~D HISTORY 

2.1 BAC'KGROl.~D 

2.1.1 NATIONAL LEVEL 

In order to better understand some elements of the prcject formulation, relev--an! background 
informatioo about the country and its economic development is presented at the very beginning of the 
feasibility study: 

Official name 

Fom1 of state .. . 

Area .............. . 

Republic of Zambi::i 

unitary republic 

752,61.t km~ 

Population ......... ........ . . 9.250,000 

Density ............. .. .. . . . . . 12 3 per km2 

The Republic of Zambia is a land-locked state occupying elevated plateau country in 
southern Africa. The topography of Zambia is dominated by uplifted planation surfaces 

Zambia's economy is what is known as a mono - economy. For many years, copper mining 
has dominated, although its contribution has declined significantly since the mid-1980 · s. This reflects 
price fluctuations on the international commodity markets. The country is the world's fifth-largest 
copper producer. 

Before independence in 1964, Zambia ·s formal economy was dominated by the copper 
sector and heavily controlled by non-Zambians. All but those few Zambia-is with jobs in the mines or 
with the government were outside the formal economy, predominantly in subsistence agriculture. The 
government was committed to use copper revenues to improve public services and to bring more 
Zambians into the formal sector. Although policies toward the private sector were relatively liberal 
and benign at the outset, a growth strategy based on parastatals became increasingly dominant. By 
the early 1970s, Zambia had become a classic case of a public sector-led economy with excessive 
controls, parastatal monopolies, and a pro-urban, anti-agricultural bias derived in part from a distrust 
of the private sector based on the colonial experience. 

The result was that in the first ten years of independence - when copper prices were 
increasing, investment was high, and nearly all external positive - Zambia's economy grew by only 
2.4 %, well below the population growth rate. Some impressive gains were made in providing public 
services, but the groundwork was not laid for sustainable grnwth. The limited flexibility inherent in a 
public sector led to the difficult economic situation of Zambia today (especially with low public 
sector management capacity). 

The severe deterioration in Zambia's terms of trade in the latter half of the 1970s (together 
with the reduction in copper output) severely restricted the availability of foreign exchange and 
reduced economic growth. Necessary adjustments were not made on time. Expecting the good times 
to return, the reaction was to borrow heavily, to increase the share of income going to consumption, 
to resist exchange-rate depreciation, and to increal'oe distonions caused by direct controls and 
parastatal dominance. A private sP..ctor-led economy might have been forced to make rapid and large 
adjustments. Unfonunately, Zambia's economy could not (and did not) adjust, and the result has 
been one of the world's worst economic growth performances over the past decade. 

The big effect of the terms of trade shock was the striking fall in national income. more than 
30 % in 1975 alone The experience of other countries suggests that Zambia's terms of trade 
deterioration in the mid· I Q70s would have accounted for a drop of about one percent a year m output 
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grO\\th In fact. the average annual GDP growth fell from 2 4 °o in the first decade after 
independence to 0. 7 °o a year m the next 15 ye::.s This greater decline seems to have been due to the 
inherent inflexibility in an economy domina· ed by the public sector. and to the refusal of the 
government to make the necessary adjustments. The consequences of external shocks and poor 
economic perfonnance have been felt by all Zambians and by all parts of the economy. The quantity 
and quality of social servic~ have also suffered both from the decline in real resources and the 
inadequacy of public - sector management. This includes spending too much on salaries and new 
capital projects and too little on the rehabilitation of existing facilities and the provision of operating 
supplies. 

In the early I 9QOs an economic recovery was expected. following the establishment of a new 
government and the resumption of an IMF-approved austerity programme: however. signs of 
improvement were slow to appear. 

The main turning pomt m the development of Zambian· s political and economical system 
was the introduction of a mu hi-party political system and the holding of mu hi-party presidential and 
parliamentary ela.'11ons in October. I QQ I 

The Structural Adjustmeli1. Program (SAP) accepted by the Government of Zambia in 1991 
caused a significant decline of the Zambian economy. The guiding principles of it are the promotion 
of the private sector growth and establishment a more efficient and equitab!y focused public sector. 
The first requirement of both is reduction of inflation. Beyond that. the major public sector issues are 
privatization. public sector management (including wage policy). promotion of free and open 
markets. and the provision of vital public services. 

As the first result, the Zambian economy entered a period of major recession In 1994. some 
results from the SAP were being experienced by the Zambian economy. Interest rates were declining. 
inflation was significantly reduced. and there was reasonably fim1 control of the money supply. 
Zambia. therefore. can look forward to the start of a period of sustained growth in domestic 
economic actiVlty 

The latest available figures on economic structure of Zambia are on the Table 2 - I 

2.1 .2 REGIONAL LEVEL 

The Common Market for Eastern and Southern Africa ((0\fES:\). fonnerly The 
Preferential Trade Area (PT A). is the largest subregional intergovernmental economic orgamz.ation 
in Afnca associated with all Zambia· s neighboring countries and countries to be potential markets 
for cement export COMESA was established to promote intra-Afncan trade within the subregion. to 
foster economic co-operation among the \fember States and to assist these countries m their efforts 
to transform the productive structures of their economies. w1tl1 a \'lew to develop a more self-reliant 
and self-sustained subregional econom~ 

(0\IES:\ (with 2~ members) has a population of about 1-tO m1lhon with an annual growth 
of 2 t> 0 o (please refer to Table~ - 41 Tile Gross Domestic Product CGDPJ 1s about t SD 6'i O b1lhon 
(I<><) I J at a growth rate I 2 °o pa 

TI1c export to the markets of tht' nc1ghbormg countnt"s. usmg the advantages of the economic 
stmctures of the COMES A orgam:zat1on. besides the grow1h of domestic consumpt1011 of cement. 1s 
the future of the ct'mcnt mdustr\ 111 7amb1a 



JO 

Table 2-1: Economic structure of Zambia 

Economic indicators 1990 1991 1992 1993 1994 
GOP at market prices ZK m 113,34 218,276 469,564 1,640,748 2.318,287a 
Real GDP growth % 0,5 -0,4 -0,6 5,1 -5.4 
Consumer ~rice inftationb % 117,1 92.6 197,4 189 55.i 
Population m 8.07 8.39 8,64 8,94 9.25: 
Exports fob $ m 1.254 1.172 1.177 1.013 1.075.: 
Imports fob $ rr. 1,511 752 829 803 845c: 
Currentaccount$m -596 -307 -288 -258 -200 
Reserves excl gold $ m 193,1 184,6 150 192,3 297 
Total external debt $ bn 7,24 7,29 6,94 6.79 n/a 
External debt-service ratio % 15, 1 51,1 29,5 32.8 nla 
Co~r outpuld ·ooo tons 422 387 432 392 350 
Excha~e rate (av) ZK:$ 30,29 64,64 172,21 452,76 669,37 
August4. 1995 ZK941.6:$1 

Origins of gross domestic product 1994a % of total Components of gross domestic pro % of total 
Agriculture 32 Private consumtion 97 
Mnig 6 Government consumption 
Manufacturing 22 Gross fixed capital formation 
Construction 5 Change in stocks 
Commerce 22 Exports of goods & services 
Government & other services 13 Imports of goods & services 
GDP at market prices 100 GDP at market prices 

Principal exports 1993 $m Principal imports 1993 
Copper 830 Crude oil 
Cobalt 74 Fertiliser 
Zinc 3 Electricity 

Main destinations of exports 1993e % of total Main origins of imports 1993e 
Japan 18 South Africa 
Thailand 12 UK 
France 10 Zimbabwe 
Malaysia 8 Japan 

1Provisional. blow-income index, urban areas. cEIU estimate. dZCCM financial years starting April 1 . 
• Based on partners· tr.-di? returns, subject to a wide margin of error. 

10 
11 
-1 
24 

-41 
100 

$m 
144 
30 

1 

'%of total 
22 
12 
6 
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2.2 1 llE E~TERPRISE 

Chil:mga Cement was mcorpor.ncd m z3mb13 on :!'l July l<i-19 The comP311y \\3S fom1ed 

by the ~ortnem Rhodesia go\l!mment and the Coloma! Oe\'elopment Corporation Chilang3 \\3S 
selected as an appropriate site for the factory due to the substantial limestone dcposlts m the area 
The first kiln was completed in IQ:" I and. with an output of 150 tons per day. it was capable of 
producing all the cement required for the construction of the Kariba dam wall 

. .\!though the original kiln has since been shut ®"11. two additional kilns installed at 
Ch1langa m 1956 and 1965 are still in operation. In 1968 a manufacturing opcrat1cn cno\\ 
comprising two kilns) was established m ~dola 

Dunng the early 1950s the company· s shareholder base v1.-as broadened to mc!ude Rhodesian 
Anglo American Limited and Premier Cement Company Limited In 1957 the ~orthem Rh<><k..--s1a 
go\emments remaining shareholding was offered for sale to the pubhc as a resuh of which O\er -100 
indi\1duals subscnbed for shares In IQB. as a part of an economic restructuring that had the am1 of 
ind1genising and placing the economy under state control. the Government nationahzed (hdanga 
Cement by acquiring a majority stake in the company. When the Mo~t for \tult1party 
Democracy was elected to power in I QQ I. It comme:ic:ed a programme of ecooonuc hberahzat1on 
and growth through private in~ment ..\s a part of this process. the Go~ment established the 
Zambia privatization Agency in I QQ:! Chil:mga Cement \\'3S one of the first sigmficant State -
O\\lled companies to be chosen for pm.atization In October 1994. the Government. through the 
Zambia Pnvatization Agency. sold a :!5_Q 0 o interest to CDC \\ftich together \\ith Its ex1stmg 
shareholdmg gave f OC a cont roll mg interest of 50.1 ° o Subsequent to the acquisrt1on of control 
CDC assumed management respons1b1l1ty under a management sen-ices agreement Shortly 
thereafter. the Government transferred the bulk of its remaining shareholding in Chilanga ( ement to 
ZPTF in preparation for an offer for sale restncted to Zambian citiiens and Eligible Institutions The 
second largest shareholder ~.h !2 6 °o 1s Zamanglo lndustml Corporation (ZAMl(O). a subsidiary 
of South Africa· s Anglo American ( orporation According to Zambia Privatization Agency Status 
Report from 31 July. 1995. the Chilanga Cement Limited status is as follo\\1ng 

PRl\.ATIZED 

Chilanga Cement Limited 
CDC exercised therr pre~mptm.~ nghts to 
purchase an additional 2<> percent of the 
shares m fhilanga Limited for LSD 5 4 
million. bnngmg their total shareholding to 
:'O I percent ..\ further 6 " percent of the 
shares v..-as taken up b' Zam:mglo 
Industrial Corporation Lmutcd IZA \llf). 

CURRENT STATUS 
1995 
Agreement signed 5 April 1994 

~I Jll.Y 

Privatizauon comple!e Remaining 30 ° o of the 
ZIMCO shareholding v.'3s sold bv public 
flotation by the Zambia Priv.n1zat1on Trust 
Issue was fully subscribed 

a subs1d1uy of the Anglo .-\m.:-ncan I \umber of employees rctamcd 
Corporation Group. on the same terms and 1 Redundancies on pnvat1zat1on 

I 
cond1t1ons ll1c final sharcholdmg of the I 

0 

pnvat1a'd compan~· 1s ennsagcd to be as I 
follov.s 

CDC .'in I "o i 
Z.\\11(' I',,''., I 
P11bl11: 



2.3 HISTORY 

2.3.1 PROJECT PRO)IOTER 

The Feasibility Study for the Optimi7.3tion and Expansion of the C'hilanga C'etnent Plant is 
financed by the Go\aJ1JDellt of Japan and supported by UNIOO, COMESA and the Go~mrnent of 
Zambia. 

2.3.l. PROJECT HISTORY 

I 

I 
I 
I 
I 

Within the om-all frameworlc of PTA's (change to COMESA) objecti~ and wcrlc I 
programme and UNIOO's technical co-aperatim programme for industria: development in Africa. 
UNIOO technical assistance deliwry over the years cover inter-alia policy issues. strategic 
management of industrial deYekJpment process. rehabilitatioo of industries. technology tnlopment I 

1 and infonnation exchange, human resources development and strengthening capacities in selected 
industrial subsectors 

One of the lJ:\IDO-s fund\XI I extended projects is Action Programme to Support the I 
Dynamic f>n.dopment of the Buildin& Matmals Industry with Particular Rcfettntt to the 
Cnnmt Indust~· in the PTA subregion 1 - TF/RAF/90/902. The o~rall objecti~ of the project 

1 is to detennine an action-oriented, prospecti~ programme for the future de~opment of the building 
materials industrial subsector (with particular reference to cement) in the PT A subregion. The 
project also assisted promaters faced with increased projected derr.and with the complete tecbno -
economic analysis and direct technical assistance with a view to increasing the profitability of the I 
subsector and the capacities of PT A subregion to produce building materials locally 

One of the designed UNIOO's fimded projects was the Feasibility Study for the expansion of I 
the Cbilanga Cement Plant After its privatizatioo the new management confirmed they are 
interested in the study According to the facsimile from 30 January, 1995 (COMESA Secretariat, 
Lusaka to UNIOO, Feasibility Studies Branch) the company had expressed interest that the study 
should include the location of suitable limestone reserves in the Lusaka region in relation to changing I 
the present outmoded wet process at the Chilanga works to a dry process 

As to the UNIOO Request for Proposal No. P95/JOJ - Project No. TF/RAF/90/902 - I 
Feasibility Study for the Optimization and Expansion of the Chilanga Cement Plant dated 7 Jwie 
1995, UNIDO and COMESA Secretariat have invited (out of 11 consulting companies) 
Keramoprojekt Trencin j.sc., Slovakia, to submit a written propcr...al for the subject services as 

1 described in Appendix. The closing date to send of written proposal was 12 July, 1995 

Keramoprojekt Trencin j.s.c. submitted The Proposal for Project Services dated 7 July, 
1995 According to the proposal, Keramoprojekt's subcontractor for geological works is PROGEO I 
Ltd., Slovakia. The proposed team for the project area consisted of four experts - a technologist, 
economist and two geologists. 

Keramoprojekt j s. c. was awarded the contract as to the fax dated 9 August, 1995, according I 
to the UNJDO's Terms of Reference dated 24 April 1995, UNIDO's Request for Proposal No. 
P95/IOI dated 7 June 1995 and Keramoprojekt's proposal dated 7 July 19Q5_ 

I 
I 
I 
I 
I 
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J. !\IARKET ANAL \·sis A!'llD \IARK[Tl~G ('0'.\('EPT 

J.I \IARKET STRl:CTl'RE A~D C'HAR.\CTERISTKS 

J.1.1 REGIONAL CHAR.\CTF.RISTICS 

Supply/dmtand situation in ti~ ('0,IES:\ ~ion 

The average annuai per capita cement consumpoon of the Afncan continent m I l),)() 

represents an amount of Q-1 kg as sh0\\11 m Table J - I 1lus prO\'eS. comp.lred to the annual ccr.1ent 
consumption per capita \\ithin the COMES..\ region m 1991 of -I I kg ff able J - 7). a lo\\ 111\-estment 
and consequently construction activity ofCOMESA countnes. The Tables J - 2. J - J. J - 4 and 3 -
5 display the producti\'e ;xm.-er of the CO\tESA countries' econormes The Table J - .a embraces a 
2 I year de\'Clopment of GNP and thereby enables the macroecononucs phenomena ··econonuc 
cycles" to be seen, helping analysts to forecast forthcoming de'1-elopment A!I these per capita re\1ews 
are of course influenced by the rate of population gro\\th wtuch. m the case of Africa. 1s much higher 
than in economically developed regions of the world 

Taking information from the CO\tESA lndustnal Department. the construction mdustry 
contributes about 3 °o to the gross domestic product of CO\tESA countnes. whilst tht demand for 
cement is expected to rise at a rate of 3-IO 0 o annually until the year 2000 For some c0!1ntnes the 
demand for cement v.ill be greater under the prev.uling ecmom1c climate. It i:. expected that the 
potential market for cement in the C0\1ESA importing countnes. namely Comoros. DJ1bcuu. 
Lesotho. Mauritius. Somalia. Sudan. Swaziland and lganda will be considerable with total 
consumption exceeding 3 m11hon tons by the year 2000 

The COMESA productive countnes are Kenya. Tanzania. Zambia and Zimbabwe Capacity 
utilization in Kenya 1s at a maximum le\el. therefore. m order to prevent s!lortages in the domesuc 
market, the construction of a third plant is planned for operation before the year 2000 Tanz.ama and 
Zambia both meet the local and export demands while Zimbabwe satisfies the high demand for 
cement through local production and imports from South :\f rica 

The per capita consumption of cement m the region 1s about -I I kg per a year I see Table 3 -
7). wtuch is \'Cry low compared to the world average per capita consumption The world per capita 
annual consumption of cement is estimated at 217 kg (see Table J - I) Consumption has been 
constrained in many COMES A countries by the low purchasing power of potential consumers and 
production bottlenecks v.iuch cause shortages of cement. Without these constraints cement 
consumption would have been at a much higher level as there 1s enormous scope for 1mp~ovcment in 
both the housing and transport infrastmcture m most (0:\1ES:\ countnes It 1s expected that cement 
consumption will nse when the economics recover and will continue to grow unul the le..-el of market 
saturation 

('emenl prices in the re~ion 

E'\port pnces within the rc~1on arc 111 gcncrJI negouable and compet1t1\C. but \Jr\ 
considerably according to the distances and magmtude of the orders For instance. fOB prices for 
l\.cnva range from .p LSD ton to "O l SD ton In Tanzania. C'\pcrt pm:es range from ;.- LSD FOB 
in Tanga 10 60 CSD FOB m Dar cs Salaam and m Zambia FOB prices range from "" l SD to <iO 

LSD per ton ll1c lugh cost of cement transpo1t w1th111 the region has rendered m:u1\ q1101Jt1ons 
uncompet1t1ve As a result. the re~1on 1s C'\pcnen-.mg substanual imports from outside. c ~ South 
1'.orea RomJn1J Jnd Poland 



YEAR EUROPE 

1966 385 

1967 410 

1968 433 

1969 452 

1970 452 

1971 467 

1972 492 

1973 511 

1974 500 

1975 480 

1976 - 492 

1977 498 
\ 

1978 504 

1979 503 

1980 501 

1981 472 

1982 456 

1983 447 

1984 434 

1985 417 

1986 436 

1987 454 

1988 478 

1989 491 

1990 469 

CEMENT CONSUMPTION 1966 - 1990 
FIGURES IN KG PER CAPITA 

USSR AFRICA AMERICA ASIA 

335 44 211 49 

351 44 206 52 

358 45 220 54 

362 51 219 64 

381 59 218 67 

399 59 233 70 

415 63 235 82 

427 67 249 789 

444 74 241 76 

470 78 223 86 

474 82 232 91 

480 90 240 99 

484 82 257 101 

457 83 256 107 

460 85 252 109 

466 98 243 111 

452 104 225 120 

462 106 219 131 

460 100 228 133 

466 101 232 139 

476 97 243 143 

480 96 250 150 

485 91 248 162 

486 91 240 164 

472 94 242 170 

Source World Statistics. 1990 

OCEANIA 

278 

278 

271 

295 

306 

310 

318 

396 

382 

368 

363 

352 

350 

360 

370 

320 

373 

269 

294 

312 

304 

302 

349 

342 

303 

Table 3-1 

WORLD 

137 

140 

147 

152 

158 

164 

176 

188 

182 

180 

184 

189 

193 

201 

203 

189 

188 

196 

193 

199 

204 

209 

217 
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COUNTRY 1982 

ANGOLA 6.141 
BURUNDI 1,013 

COMOROS 107 
DJIBOUTI 394 
ETHIOPIA 4,429 

KENYA 6,437 
LESO'rHO 343 
MADAGASCAR 3,526 

MALAWI 1, 180 

MAURITIUS 1,078 
MOZAMBIQUE 2,0713 

NAMIBIA 1, 712 
RWANDA 1,411 

SEYCHELES 148 
SOMALIA 774 

SUDAN 7,835 
SWAZILAND 538 
TANZANIA 6,274 
UGAN(')A 2.178 

ZAIRE 13,649 
ZAMBIA 3,871 
ZIMBABWE 6,846 

TOTAL 71,962 

GROSS DOMESTIC PRODUCT IN CURRENT US DOLLARS 
(Millions of US Dollars) 

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 

6.043 5,535 5.823 5.437 6,354 6.815 7,668 7.614 7.579 7 822 

1.083 987 1.150 1.202 1, 132 1.082 1, 114 1. 132 1 167 ~ oe;-
112 108 115 163 196 208 199 244 242 26~ 

405 406 420 440 371 394 411 422 425 4~-

"'' 
4,846 4,831 4,778 5.268 5,507 5.725 5.99f 6.009 6.6C2 6.723 

5,984 6,192 6, 131 7,241 7.972 8,519 8.341 8.533 8.043 7 939 

351 309 247 276 370 452 495 604 643 747 

3,512 2.939 2,858 3.258 2.566 2.442 2.498 3 081 2 677 2.995 

1,223 1,208 1, 131 1, 181 1, 184 1,334 1.522 1.803 2.178 1.858 

1,090 1,041 1,076 1,463 1 ,831 2,071 2. 106 2.559 2.724 3.062 
1,862 1,939 2,564 3.015 1,336 1,203 1,330 1,443 1.434 1.285 

1,762 1,488 1.2a1 1,462 1,726 1.970 1.999 2.129 2.264 2.549 

1,507 1,588 1,715 1.944 2,152 2,396 2,410 2.305 1.687 ~.638 

147 151 169 208 249 284 308 373 375 425 

734 788 876 930 1,010 1,038 1,092 917 971 1.027 

7,589 8,731 10,284 8,740 9,921 11.575 13.006 14.425 15,775 H.199 

555 495 361 449 587 692 696 904 946 1.036 

6,329 5,814 6,905 4,682 3,524 3,336 2.839 2.590 2.857 2.5i2 

2.240 3.432 3,468 3,£157 6,299 6,530 5,318 4.365 3.306 2.830 

11,004 7,856 7, 193 '3.094 7,660 8.859 8.769 6,487 8.214 ;-_950 

3,321 2,720 2.252 1.664 2,078 3.632 3.995 3.288 3.37i 3.181 

6,225 5,093 4,520 4.974 5,380 6,336 6,552 6.779 6.279 5.035 

67,924 63,651 65,317 66,146 69,405 76.893 78.664 80.006 79,765 79.648 

Source: COMESA, Statistics Dept. 

'fable 3-2 

1993 Forecast 1994 II 

e o;-::: E -::-: • 

946 c~-... ·t' 

24E :68 
·13C .. -, 

-· ;~~ 6 993 
5 5;~ = i:.c.: I 

.. """" I 

759 796 
•• ")C,""\ 
.} v-.0 ::.22i 

; ~~~I 
:;:: 030 
:. 569 

, 468 ~ .451 

:: see 2.545 
~ 494 • 6i2 

444 486 
, 067 ~ 130 

18 312 ~9 3SS 
1 038 ~ 081 
2 373 ;;: 195 

:; 236 :: 8£-~ 

7.73~ 7 485 

3 685 2 S26 
~ 63!: 5 688 

80.591 83.382 

---------------------
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POPULATION 
(Millions Inhabitants) 

1988 1989 1990 1991 

8.9 9.2 9.5 9.8 
5.2 5.3 5.5 5.7 
0.4 0.5 0.5 0.5 
0.5 0,5 0,5 0.5 

44.8 46.1 47.4 48.9 
22,0 22.7 23.4 24.0 

1.7 1.7 1.8 1.8 
11,8 12.2 12.6 13.0 

8.5 8.9 9.4 9.7 
1.1 1.1 1.1 1.1 

13.9 14, 1 14.2 14.5 
1,3 1.3 1.3 1,4 

6.5 6.7 7.0 7.2 
0,1 0.1 0.1 0.1 
8.3 8.5 8.7 8.8 

23,3 23.9 24,6 25,3 

0.7 0.8 0.8 0.8 
23.1 23.8 24.5 26.4 
15,3 15,8 16.3 17.2 

35,0 36.2 37,4 38,5 

7.3 7.6 7.8 8.4 

9.2 9.6 9.9 10.2 

241,9 256,6 264,1 273,8 

Source: COMESA, Statistics Dept. 

1~"192 1993 

10.0 10.3 
5.8 6.0 
0.5 0.5 
0.6 0.6 

50.3 51.9 
24.7 25.3 

1,9 1.9 
13.4 13.9 

10.0 10,5 

1.1 1.1 

14.9 15.1 
1,4 1.5 

7.4 7.6 
0.1 0, 1 

8.9 9.0 
25.9 26.6 

0.9 0,9 

27.2 28.0 
17.6 18.0 

39.9 41,2 

8.6 8.9 
10.4 10.7 

281,5 289,6 

Table 3-3 

Forecast 

0.9 
29.1 
18.6 
42.6 

9.3 
11. 

291, 
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GROSS NATIONAL PRODUCT PER CAPITA Table 3-4 

-- --·----· 
COUNTRY 1972 1973 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 

Al JG OLA .. 

80".'SWA'-iA ·.ao 240 360 450 480 560 670 870 1.160 1.200 1, 170 1, 110 1,040 1,060 1.110 1.380 1,810 2.230 2.580 2.790 
8L:RU~~DI "'0 80 100 120 140 150 170 200 250 240 240 230 250 240 240 230 220 210 220 21C 

C'JMOROS ~ 10 140 170 190 200 220 260 350 380 360 330 310 300 320 370 450 460 470 490 5io 
:_,,.J:8~1,,.ITI .. 
E'll:REA 
:::-~·CP.t. 70 iO 80 PO 90 100 110 120 120 120 120 120 110 110 120 120 120 120 120 • 10 

t<'.f:=NYA ~BO 180 230 240 270 310 370 420 430 400 350 330 310 330 340 370 370 360 330 310 
LESo-~o ~ 10 150 230 260 300 330 370 420 490 550 510 480 390 340 350 420 520 560 580 590 
MACAGASCAR ~BO 19() 280 280 300 310 380 430 410 400 380 340 310 290 260 240 220 230 210 230 
MALAWI eo 90 120 120 130 160 170 180 180 190 180 180 170 160 150 160 170 200 230 210 
rt.A' ;R:11us 340 430 710 860 930 1.030 1.200 1 .190 1,260 1.210 1, 120 1.080 1,110 1,230 1.500 1,830 2.150 2.240 2.380 2.700 
MOZAM8 1Q.JE 190 160 180 190 220 150 110 80 80 80 60 
l·JAl/.18IA 1,500 1,440 1,310 1,070 980 1.020 1.220 1.360 1.470 1.520 1.610 
R.NANDA so 70 90 120 160 180 210 240 260 260 270 270 280 300 310 350 590 320 290 250 
SE~'CHELLES 470 580 800 870 950 1, 120 1,610 2,020 2,300 2,350 2,370 2,370 2.580 2,720 3,100 3,720 4,550 5,, 10 5.070 5.460 
SOMALIA 90 90 140 150 140 130 110 110 120 120 120 120 120 130 130 130 130 120 
SOUTN AFRICA 830 980 1,460 1.610 1,740 1.180 1.290 1,710 2,790 3,040 2,460 2,330 2,010 1,760 1,830 2, 150 2.370 2.420 2,540 2.670 
SUDAN 230 150 250 310 370 390 390 400 410 410 390 360 370 .. .. .. 

SWAZILAND 330 370 590 580 590 600 720 830 930 980 1,020 960 810 760 730 870 930 990 1,030 1.090 
TANZANIA 110 130 170 190 210 230 260 290 310 310 310 290 290 250 190 150 120 110 100 110 
UGANDA .. .. .. 120 170 170 200 240 240 210 180 170 ~iO 

ZAIRE 270 320 410 420 450 490 560 590 540 490 420 330 250 240 230 230 230 
ZAMBIA 430 440 560 550 490 510 520 610 720 650 570 470 350 260 260 290 390 490 450 
ZIMBABWE 350 400 550 570 540 530 590 710 870 900 850 740 640 570 550 630 670 690 670 570 

S::>urce COMESA. Stat11t1cs Dept 

·--------------------



---------------------
BASIC INDICATORS Table 3-5 

POPULATION DENSITY GOP AT PER CAPITA PER CAPITA TOTAL TOTAL INTRA-COMESA INTRA-COMES,:. 
COUNTRY TOTAL AREA (Millions 1993 CURRENT GDP 1993 AT GNP 1993 EXPORTS IMPORTS EXPORTS IMPORTS 

(km2) inhab.) (lnhab. MARKET CURRENT 1993 1993 1993 1993 
1993 per PRICES MARKET (USO) (Mns USO) (Mns USO) (Mns USO) (Mns USO) 

km2) (Millions USO' PRICES 
1993 (USO) 

!ANGOLA 1,245,700 10,3 8 8,073 781 3,182 2,046 0.00 6.00 
BURUNDI 27,834 6,0 216 948 158 180 125 220 16,00 20.0C 
COMOROS 2, 171 0,5 230 248 496 560 54 90 0.00 4.00 
DJIBOUTI 22,000 0,6 27 430 717 

" 87 412 56.00 14.91 
ERITREA 

" " .. 
ETHIOPIA 1,221,900 51,9 42 6,993 135 100 246 1.158 10,00 39,00 
KENYA 582,646 25,3 43 5,539 219 270 1.264 2,597 234,00 90.00 
LESOTHO 30,355 1,9 63 759 399 650 76 64 0,00 1,00 
MADAGASCAR 581,041 13,9 24 3,352 241 220 253 441 13.00 16.64 
MALAWI 118,484 10,5 89 1,974 188 200 350 519 30.00 68.91 
MAURITIUS 2,045 1,1 538 3,280 2,982 3,030 1,303 1,718 30,64 37.73 
MOZAMBIQUE 801,590 15, 1 19 1,468 97 90 217 751 13,91 71.00 NAMIBIA 825,000 1,5 2 2,508 1,672 1.820 272 158 1,82 11,00 
RWANDA 26,338 7,6 269 1,494 197 210 94 286 0,00 64,00 
SEYCHELLES 280 0.1 357 444 4,440 6,280 75 234 0,00 8.00 SOMALIA 637,657 9.0 14 1,067 119 

" 117 205 1.00 44.91 SUDAN 2,505,813 26,6 11 18,312 688 
" 350 1,145 0,00 27.00 SWAZILAND 17,363 0,9 52 1.038 , '153 1, 190 261 103 24.55 1.00 TANZANIA 945,087 28,0 30 2,373 85 90 454 1,304 54,45 67.00 UGANDA 236,036 18,0 76 3,236 180 180 134 380 4.00 64.00 ZAIRE 2,345,409 41,2 18 7,734 188 .. 1,027 782 14,00 20.64 !ZAMBIA 752,614 8,9 12 3,685 414 380 1,043 1, 119 109,00 - 82,4-5 

!ZIMBABWE 390,580 10,7 27 5,635 527 520 1,374 2,022 205,00 58,18 

COMESA AS A WHOLE (1) 13,311,9413 289,6 22 10,591 271 .. 11,088 15,083 817,36 817,3E 

Note: 
(1): Eritrea not included because no data available for the Country Source: COMESA, Statistics Dept. 
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COU~Y 

ANGOLA 

BOTSWANA 
BURUNDI 
COMOROS 
DJIBOUTI 
ERITREA 
ETHIOPIA 

KENYA 

LESOTHO 
MAOAGASCAf 

MAL.AWi 

MAURITIUS 
MOZAMBIQU 

NAMIBIA 
RWANDA 
SEYCHELLEi 
SOMALIA 
SOUTHAFRIC 
SUDAN 

SWAZILAND 
TANZANIA 

UGANDA 

ZAIRE 
ZAMBIA 

ZIMBABWE 

TOTAL 

Sources. 
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PROCESSES & TECHNOLOGY USED IN CEMENT PLANTS 
IN THE COMESA REGION 

PLANT ~O. OF KILN~ CLINKER TYPE OF YEAR IN 
INTHE PLAN" CAPACITY PROCESS SERVICE 

TPD 
CIMANGOLA 3 1900 WET 1955. 1959, 1969 
LOSITO 1 300 WET 1950 

- - - - -
- - - - -
- - - - -
- - - - -
- - - - -

OIREDAWA 1 150 SEMI ORY 1938 
ADOISABABA 1 300 DRY 1964 
MUGHER 2 2000 DRY 1984 
BAMBURI 8 3980 DRY 1954 
ATHI RIVER 1 1300 WET 1958 

- - - - -
AMBOANiO n.a. n.a. n.a. n.a. 
IBITY n.a na n.a. n.a. 
BLANTYRE 2 540 DRY 1956 

- - - - -
DON DO 1 1000 WET 1951 
MATOLA 1 2000 DRY 1974 
NACALA 1 300 SEMI DRY 1963 

- - - - -
MASHYUZA 1 210 WET 1985 

. - - - -
BERBERA na. n.a. n.a. n.a. 

- - - - -
NILE n.a na na 1949 
ATBARA n.3. na n.a 1947 
WAZ.O Hill 3 1650 DRY 1966. 1972. 1979 

- - - - -
TANGI\ 1 1600 DRY 1980 
MBEYA 1 800 DRY 1983 

TOR ORO 2 450 DRY 1953 
HIMA 2 900 DRY 1970 

MAHAJAN GA n.a n.a. na na 
CHILANGA 3 600 WET 1950. 1955. 1967 

NDOLA 2 moo DRY 1969, 1974 
CIRCLE 2 1350 DRY/SEMI 1957. 1927 

DRY 
BULAWAYO 2 500 n.a. 1915, 1928 

COLEEN BAWIN 3 720 DRY 1949. 1951. 1954 
44 23550 

Table 3-6 

MAKE 

FLS 
FLS 

-
-
-
-
-

BREDE 
INGRA 
SKET 

POLYSIUS 
FLS 

-
n.a 
n.a 

POLYSIUS 

-
FIVES-LILLE 
FIVES-LILLE 
POLYSIUS 

CHINESE 
-

n.a 
-

na 
na 

KHD/FLS 
-

FLS 
FLS 

POLYSIUS 
VICKERS 

na 
VICKERS/ 
POL YSHJS 
POLYSIUS 

na 
na 

Unofficial compiled information by the Industry and Energy D1v1s1on or the COMESA 
Secretarial 



COUNTRY 

ANGOLA 
BOTSWANA 
BURUNDI 

ISLES 
DJIBOUTI 
~RITREA 

ETHIOPIA 
KENYA 
LESOTHO 

MADAGASCAR 

MAL\WI 

MOZAMBIQUE 

NAMIRIA 
RWANDA 
SOMALIA 
SOUTH AFRICA 

SWAZILAND 

SUON' 
TANZANIA 

UGANDA 

ZAIRE 

ZAMBiA 
ZIMBABWE 
TOTALS 

ISLES: 

Sources: 
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CEMENT CONSUMPTION IN THE COMESA REGION Table 3-7 

CONSUMPTION PER CAPITA CONSUMPTION 
{1000 TONNES/YEAR) {KGIPERSONNEAR) 

1980 1981 1982 1983 1984 1985 1991 2000 1991 2000 
254 229 199 131 140 207 250 400 27 31 
n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 

n.a. n.a. n.a. n.a n.a. n.a. 60 75 11 10 
n.a. n.a. n.a. n.a. n.a. n.a. 300 370 185 175 
n.a. n.a. n.a. n.a n.a. n.a. 50 65 90 93 
n.a. n.a. n.a. n.a n.a. n.a. n.a. n.a. n.c. n.a. 

n.a. n.a. n.a. n.a. n.a. n.a. 600 1000 12 15 
691 652 579 517 546 649 1 '.)00 1400 42 44 
71 70 81 158 102 70 % 110 53 53 

n.a. n.a n.a. n.a. n.a. n.a. n.a. n.a. n.a. na. 

123 92 80 84 76 77 113 215 11,6 13 
163 170 214 163 87 159 120 500 8 23 
n.a. n.a. n.a. n.a. n.e. n.a. n.a. n.a. n.a. n.a. 

16 36 43 - 14 29 75 90 10 9 
n.a. n.a. n.a. n.a. n.a. n.a. 50 250 8 19 
n.a. n.a. n.ci. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 

70 61 53 55 G1 60 75 90 75 75 
n.a. n.a. n.a. n.a. 'l.a. n.a. n.a. n.a. n.a. n.a. 

344 326 448 346 321 342 650 800 25 23 
na. n.a. n.a. n.a. n.a. n.a 60 250 3.5 11 
n.a. n.a. n.a. n . .t. n.a. n.a. n.a. n.a. n a. n.a. 

268 266 256 260 255 270 350 420 42 38 
511 535 537 536 492 590 60(1 750 62 60 

2511 24J7 2490 2250 2094 2453 4342 6583 41 50 

COMOROS, MAURITIUS, SEYCHELLES 

Unofficial compiled information by the Industry and Energy Division of the Comesa 
Secretariat 
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COUNTRY 

ANGOLA 

BOTSWANA 
BURUNDI 
COMOROS 
DJIBOUTI -ERITREA 
ETHIOPIA 

KENYA 

LESOTHO 
MADA GAS CAI 

MALAWI 
MAURITIUS 
MOZAMBIQUE 

NAMIBIA 
SEYCHELES 
RWANDA 
SOMALIA 
SOUTHAFRIC 
SUDAN 

SWAZILAND 
TANZANIA 

UGANDA 

ZAIRE 
ZAMBIA 

ZIMBABWE 

TOTAL 

Key: 

n.a. 

.t I 

STATUS OF CEMENT PLANTS IN THE COMESA REGl0N 

PLANT 

CIMANGOLA 
LOSITO 

-
-

-

-
MASAWA 
MUGHER 
ADDIS ABABA 
DIREOAWA 
BAMBURI 
ATHI ~IVER 

-
AMBOANIO 
IBITY 
BLANTYRE 

-
MATOLA 
DON DO 
t~ACALA 

-
-

CIMERY'/A 
BER BERA 

-
ATBARA 
NILE 
TWIGA 

-
1'ANGA 
MBEYA 
HIMA 
TORO RO 
MAHAJANGA 
CHI LAN GA 
NDOLA 
UNICEM 
CIRCLE CEMEN 

1992 1993 
INSTALLED PROJECTED PROJFCTH> 
CAPACITY PRODUCTION PRODUCTION 

rDOO!yr t"OOO/yr :-000/yr 
750 na na 
120 na na 
- - -
- - -
- -

- - -
na na na 
600 305 345 
70 23 45 
120 n.a na 
1200 1215 1200 
340 311 325 
- - -

n.a. n.a n.a. 
n.a. na. n.a. 
140 130 137 
- - -

600 48 70 
300 13 30 
90 17 20 
- - -
- - -

70 63 53 
200 n.a. n.a. 
- - -

375 121 300 
100 65 80 
500 380 420 
- - -

500 230 250 
250 75 75 
300 34 60 
165 10 15 
n.a. n a. n.a. 
193 149 153 
339 218 223 
768 593 519 
n.a. na n.a. 

8090 4000 4320 

Cement plants do not exist 
lnfonnation is not available 

CAPAC.IT' 
UTILIZA Tll)rJ 

O/o 

na 
na 

-

-
na 
51 
30 
na 
101 
91 
-

na 
na 
93 
-
8 
4 
19 
-
-

90 
n.a 
-

32 
65 
76 
-

46 
30 
11 
6 

na 
77 
64 
75 
na 
51 

Table 3-8 

Pl l\rJ r 
AVAILA81Ll1 'r 

O' ,c 

na 

" a 

na 
33 
15 

na 
96 
86 

na 
na 
90 
-

na 
na 
na 
-
-

85 
na 

-
75 
80 
83 

80 
50 
44 
10 

na 
76 
72 
95 
na 
669 

Plant availability 
Installed capacity 

Number of net working days divided by capacity 
Capacity at which the plant is supposed to produce 

Sources: 

• 

Unofficial compiled information by the Industry and Energy Division of the COMESA 
Secretariat 
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W a~·s of Shipment 

Ccmet1t is nonmlly shipped in 'iO kg bags. C\.Cept for l\fauritius where cement is bou!!ht in 
bulk and bagged by the importers The modes oftran~.port an:: by rail. road and lake 

Landlocked countries like Uganda and Burundi use a combination of rail, road and lake 
transport facilities for their cement imports. Transport costs for these countries are high and in many 
cases exceed the FOB value of the shipment. 

Trends in the Cement Industry 

During the last 50 years the cement industry expanded its capacity by a factor of I 0 world­
wide in order to meet the growth of cement consumption_ In most of the industrialized countries the 
trend has b~"ll to increase th.:: size of the pro<foction lines rather than to in.::rcase the number of 
production plants The new plants of the 1990s are built with capacities up to .\000. or in some 
cases. 10.000 tones per day. 

The main reason for the trend towards the installation of bigJer capacity plants is that bigger 
plants have a lower cost of installation and operation per unit of capacity, due to the economies of 
scale. 

In theory, the optimum siz.e of a new cement plant may be calculated by comparing the co5t 
of production and the cost of distribution of the cement for different plant capacities. 

Exceptions to this rule are the construction of small capacity plants in special cases where 
the local conditions of raw materials, market density and infrastructure are in favor of small scale 
production. Such small capacity plants with capacities in the range of 100-300 tones per day are 
referred to as Mini Cement Plants or Small Scale Cement Plants. These are successfully operated in 
countries such as China and India. Some of the cement plants in the COMESA region are in the 
above range as well (see Table 3 - 8). 

Raw Materials and Other Supplies 

The basic raw materials for the production of Portland cement are normally limestone, clay, 
gypsum and other corrective materials such as iron ore, coal ash, etc. Limestone, clay and gypsum 
are available in the form of natural resources in many COMES A countries. 

Although there are many important deposits of cement raw materials in the region, it is often 
difficult to identify adequate reserves of good quality limestone for the production of cement in 
desired locations near the major markets. Therefore, it is important to carry out comprehensive 
exploration on the quality of limestone for future plants or expansion projects. 

Fuel, paper sacks, spare parts, refractories and grinding media are imported by most rement 
plants in the region. Zimbabwe, however, produces its own refractories, grinding media and some of 
the spare parts for cement production Tanzania has a paper sacks factory which can supply all the 
cement plants in the region 
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The Energy Situation in the CO\l[S:\ Subr~ion 

Energy resources m the CO\IESA subregion are abundant as the' ha\e nQl lx'l:'n full\ 
exploited as yet. For mstance. '"ood and other agricultural wastes such as crop r~1dues. can pro\1de 
an estimated one billion cubic meters per year. wtuist consumption rs only ~00 milhon cubic meters 
In the power subsector. generation can be mcreased as the untapped. hydro resources are estimated 
at over 150.000 MW Power 1s also aV<tilable from coal resources estimated at '\O btlhon tones and 
natural gas resources estimated ~t I ,1'>2 billion m · Petroleum reserves are 2 5 billion barrels but 
there is potential to increase these reserves through on-going and planned exploration programmes 

Renewable energy resources for provtdmg power to remote rural areas are av:ulable and 
daily solar isolations are estimated at between 800-IOOO w:m! for almost all the countnes of this 
region This is the highest in the world 

The potential to raise the current energy consumption per capita from the present 3-11: GJ 
per capita per year, to about 2~ GJ as in the developed regions of the world. is enormous Therefore 
enhanced participation by the pnvate sector in the energy sector investment is urgent 

The subregion is also overloaded by high impons of petroleum products wtuch average 25 ° o 

of the total energy demand. This demand is growing at 4-8 % per annum, which is higher than the 
registered economic growth rate. The petroleum impon bills now average 333 million LSD per year 
for member states and they have become a serious drain of scarce foreign exchange re.sources This 
level of consumption cannot be sustained indefmitely. Countries need to examine procuremen;: and 
distribution practices and pricing mechanisms in order to effect savings in foreign exchange 
expenditures. 

Given this energy scenano. the subregion needs to exploit hydro. coal and gas resources 
jointly where possible to reduce the huge capital inw;tment. Power system planning and 
management need to be enhanced to increase the reliability of supplies whilst grind interconnections 
should be explored where they are economic ones. Energy issues of major concern include energy 
conservation and management in the economic industrial sectors of the member states. Rural 
electrification for instance ments special attention, as it will ensure improvements in the economic 
development of rural communities. Regional co-operation in research and development. trade and 
traming need special emphasis to enhance opportunities that have been established to develop the 
subregion in a mutually beneficial manner. (Source: Journal of Industry and Energy in COMESA. 
The Energy Situation in the COMESA Subregion, 1995). 

Technical Aspects 

Many of the cement companies in the region have operated cement plants for the financing of 
major rehabilitation or modernization projects. For some of the cement plants, the problems are 
aggravated by a lack of adequate maintenance systems and difficulties in obtaining spare parts for 
obsolete equipment. In some cases the equipment has deteriorated to such a state that it may not be 
possible to revive the operation without a major input of funds from outside sources. This problem 
has in part been solved in some companies recently by easing price control policies. 

Except for Zimbabwe, all the cement plants in COMESA. produce Ordinary Portland 
Cement (BS 1278). Zimbabwe's major cement products are clinker and PC-15 which contain 15 per 
cent blast furnace slag. Zambia and Tanzania also produce rapid hardening cement (BSl276) 
Masonry cement (BS 5224) is produced in Tanzania while Kenya produces Sulphate Resisting 
Cement (BS 4027180), Low Heat Cement and the Ordinary Portland Cement. The quality of the 
cement produced in the region meets mtemational standards and is routinely tested within plant 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--~----



laboratones. In the cases of Tanzania, l\.enya. Zambia and Zimbabwe. periodical rests arc carried om 
by the Soci&t~ General de Surveillance (SGS) in Genev.t 

1l1crc is wide scope for technical co-operation within (0\IESA in the f!eld of manpower 
development, quality control, purchasing or production of spare parts. rehabilitation programmes and 
production planning to improve the operations of cement companies The potential is. however. not 
being fully utiliz.ed_ There is a need for c.ement producers to establish a forum within the region to 
enable them to meet and exchange views and ideas_ An association of cement producers in COMES A 
is being proposed by the Secretariat 

Human Resources and Training 

Most of the cement companies in the region have qualified engineers and technicians who 
have received additional training in other cement plants, but there is still a need for additional 
training. eS?ec1ally of personnel at the intem1ediate level of the organization This training must be 
organiz.ed according to an overall plan. taking into consideration the special needs of all plants and 
the possible installation of new types of equipment and technnology. 

lnfrastrudure and Environment 

The most common infrastructure problems in the region are the malfunctioning of railways 
and the poor maintenance of roads_ The electric power supply is in most cases reliable. The 
telecommunication systems often work reasonably well for international connections. while local 
networks have low availability due to insufficient capacity. 

There is a need for rehabilitating old c.ement plants but this has to be done within the 
framework of relevant infrastructure improvement projects. 

Environmental protection is equally important for the region. Many cement plants are not 
adequately equipped with dust precipitators or dust collectors to satisfy the usual limits for dust 
emission 

However, some cement plants located near cities or recreational areas have installed up to 
date dust collecting equipment and some plants have successfully reclaimed their old quarries for 
recreational purposes. 

Future development 

In order to meet the challenges of the future, the cement industry in the region should 
consider the following aspects 

·Co-operation at the regional level to strengthen the industry whilst allowing healthy competition. 

• Tough competition on price, quality and delivery among themselves and against imports from 
outside the region as the economies of the region open up. 

· Increasing the costs of labour. fuel and power 

- Stricter enforcement of environment protection and works safety regulations 

- Growth of cement demand 
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A number of projects ha\e been l<k.""flt1fied for the de\elopment of the cement mdustn m 
(0\tESA The;e mclude a pre-feas1b1hty study on production capacity e\.f)31ls1on for Zambia. 
strategic development of the cement mdust~ m f\.enya. a plan of action for the cement mdustry m 
Uganda as well as a technical assist311ce project for the Mbeya cement plant m T:mzama 

Importation of bulk cement and bagging plants in c0W1tries where the consumption of 
cement is low are under consideration. If these projects and the rehabilitation programmes are fully 
implemented. the present installed capacity can meet the estimated demand for cement up to the year 
2000. 

Conclusion 

In most of the industrialized countnes \\1th a market economy. the cement industf)· has been 
through periods of expansion and recession Sometimes the industry was forced to adjust to harsh 
business conditims and changing ownership and structure in order to support \iable cement plants 
and to close down oon-competitive ones. 

In some of the COMESA countries. economic liberalization and deregulatim of cement 
prices helped the induSliy to earn new funds for financing operations and maintaining cement 
plants. Howe\o'ef, the extra income is often not enou_gh for rehabilirating some of the plants which are 
becoming obsolete or are badly in need of major O\t-erhauls. In order to assist the industry with the 
rehabilitation of their production Imes, it is necessary to look for other sources of financing such as 
the participation of new inv:stors in the rehabilitation projects. 

As a result of the privatiz.atim policies which are being pursued by a number of COMESA 
c0W1tries, the majority of the cement plants are earmarked for privatization. 

For some of the cement companies in the region, liberaliz.ation has created better 
opportunities for capacity utilization and expansion. whereas for others, liberaliz.ation may lead to 
the closure of national production lines making the coontries totally dependent on imports. This may 
be difficult to accept for countrit"S which have endeavored to become self-sufficient in basic products 
such as cement. A possible solution may be to take up ownership in some of the cement companies of 
neighboring countries. 

Opportllllities exist for the strategic location of clinker plants near sources of good raw 
materials with clinker grinding and packing facilities located near the markets. Where the 
consumption of cement is low, mini-cement plants can be considered, provided the local condition of 
raw materials, market density and infrastructure are in favour of small scale production. 

3.1.2 ZAMBIAN CEMENT MARKET CHARACTERISTICS 

Pbviously the political unrest in Burundi is causing concern and exports to Burundi have 
fallen from 60,000 tones per annum in the early '90s to a little less than 20,000 tones per annum at 
present. There are signs that the market in Zaire is improving and now that Zambia Railways have 
reached an accord with the Zairian operators there are good prospects of railing significant quantities 
into Zaire. 

The Chilanga company is actively looking at opportunities to expand the use of cement 
within Zambia; generally by increasing the range of cement-based manufactured products. It is also 
act:vcly promoting the use of bulk cement. The price differential between bagged and bulk cement is 
considerably more than the cost saving arising from the paper sacks used in bagged cement. 
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The big question is when will Konkola gct goin~ The de,-elopmcnt work on the pro1et1 alone 
will increase trade and lllCXlC}' flow within the counlrJ and gcm·ratc a suhst:mt1al 11K1case m t"crnen! 
consumption. The for<'' c:imiags from the copper nports will put hf<' 11110 the c'1st mg. st:t!:,11:1111 

economy and the spin o(f from it will bring the long awaited upturn in U1c economy or Zam!Jr:i a:. a 
whole. 

Cltilanga Cemmt PLC purchases inputs for its operation in Zambia as well as abrood. lllC 
mail inputs, limdone. phyUite. gypsum. ooal and energy are domestic whilst paper sacks, grmding 
media, refractories. fuel &lubricants. explosives and spare parts are from abroad. l11e raw materials 
and other supplies sources are mentiooed abo~. 

J.2 SALES or PRODUCfS AND BY-PRODUCTS 

DommkSalts 

Chilanga Cement PLC. as mentioned above. has a monopoly in cemenl product10t1 111 
Zambia. This fact means that the Cement company owns approximately a I 00% share or tJ1e 
Zambian market. Some rare. minor imports, possibly from Tanzania. Zimbabwe ore~ from South 
Africa are not available from statistical reviews or reports. 

The domestic martcet was picking up at the beginning of 1995. However. as can be seen 
from the annual sales graph below. the annualised level of sales is still only at 261.000 tonnes per 
llUlUDI. 

From the monthly reports of Chilanga Works and Ndola Works within the period January -
August 1995, the annualised forecast. by extrapolation, for the year 1995 is expected to be 221.000 
tonnes sold on the domestic market (Table J - 9). 
...--------------------- -

«JO .............. """" ....... ~...,.,.T""!~~~""""'~'!:"':"'"~~~~~~'!0'.""~~"7'"".':'.'."'.'""7".'"~""T"'.'.---, 
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200•+.~~~~~~+-".':~~~~~ 

150t~~Fifi~~~M:":"~ti"t. 
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50 i ....... . 
; 

o ..... -....~;...;.;.;.;.; ....... __......,......,.......,._....~ ...... -+-""""""'+-~-+-----+-........ -+--'"'-+-~-+-~--~~ 
1981"'2 198J.184 Ul85186 1987188 1969/90 1991192 1993194 1-811995 

._ _____________________ --------- ----- ------- -·· 

Source: Technical Audit of Chilanga Cement PLC, 1995 

Table 3 • 9: Domestic market cement sale 
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Despite bemg at such a lo\\ sales le,,.el. there 1s a d~;;ger that l further nl:lJOr redu.:t1on 111 

sales cculd occur due to the le\"el of 10dustnal actlVlty 10 Zambia. cauSt.--d largely b;.· the \\tde 

a\<-a1lab1hty of cheap imported goods. particularly from South . .\fnca (cement 1s not yet mcludech In 
these circumstances a sudden sales drop 1s not an imposs1b1hty and will han~ senous consecruences 10 
terms of cash-no,., for Cll'fanga Cement. PLC 

Tite follO\\mg m.1ew {Table 3 - 10) shows the final dest1aauons of the ~ocll sales 
geographically by prov1nces \\ithin the period January - August. I <N:' 

Prov1r.ce :\dola Works Chilanga Works Chilanga Cement PLC 

{t) (0 o) (t) (Oo) (t) (Oo) 

LUSAKA 34.60130 38.67 50.158.18 86.55 84./59.48 5749 

CENTRAL 5.7Q4 30 6.48 63.85 0 II ~.858.15 3 97 

EASTERJ\4 %055 1.07 1.614.15 2 78 2574.70 I 75 

COPPPERBEL T :S.96343 ·B.55 38.963.43 26-B 

NORT~~RN 2.904 55 3.25 166.05 0 29 3.070.60 2 08 

NORTH WESTER'.'l 1.735 30 194 1.n5 30 I 18 

WESTER~ 159 90 0.18 752.85 I 30 912 75 062 

LUAPUL..\ 2.236 60 2.50 24 00 0 04 2.26060 I 53 

SOL:THERN 2.11.J 50 2 36 5.175 55 8 93 7.290.05 4 95 

TOTAL 89,470.43 100.00 57,954.63 100.00 147,425.06 100.00 

Table J - JO: Zambia re~ional sale of cement 

f Sour..:c Month:\ Reports. N,lc· ! ·1 Works and Ch1langa \\orb. !111g11st ( 11•1:' l 

The review above shows the Lusaka and Copperbeh regions to be the main domestic 
markets. while other provincial markets are not so developed. There are two major reasons. The first 
is the decline of mvestment acuvity. which results in a recession in the construction industry. and 
second is the long distances co reach the final destmation using rail or roads of poor quality. Both 
reasons are interrelated because investment activity in the construction of a transport infrastructure 
consumes a lot of cement. 

The structure of customer groups who purchased cement from Chilanga Works from January to 
August. 1995 are as follows (Table 3 - 11) 

~I--~~~~~~~-~-



Customer group Tons o.o 

Concrete products manufactures 12,278.86 21 

Contractors IO,-tu_; :'t.> lb 

Government 1,140.85 
, 
-

Local Government/Municipal 51.10 0 

Merchants 23.68660 41 
~ 

Mines 0 0 

Gcri.:·ral u:;ers 10)87 06 I~ 

Total sales 57,954.63 100 

Table J - 11 : Tht structure of customers groups 

The customer groups, excluding merchants, are the final users Government and Municipal 
customers create, in tent, a poor 2°/o of Chilanga Works domestic sales during the first eight mooths 
of 1995. This Wlderlines the faa of low government supported investment activity in Zambia. 

Another situation will occur since tile plan prcduced by ZCCM for mine baclcfilling will 
have been realized. A new kiln line will be required by about the year 2000, as ZCCM alooe will be 
taking in the order of 200,000 tpy at that stage. However, such plan proved to be over~c in 
the past Should the plan be implemented. the company would be challenged to erect a new kiln line 
as soon as possible. 

The major consuming mine is projected to be that at Konkola, with over 100,000 tpy 
required for it alone in the year 2002. The total off-take over six mines is projected to rise to nearly 
300,000 tpy by 2003. Therefore it is not only one major project that will determine its future. 
Chilanga Cement, PLC will have to keep a close eye on developments and to be prepare4 for such a 
demand This assumption strongly predetennines the proposed expansion of Chilanga Works' cement 
production capacity. In the case the capacity will stay at its present status, a new situatioo of 
increased demand would cause pressure to import cement from abroad at much higher prices than it 
is supposed in this feasibility study. 

According to the COMESA Statistics Department (see Table J - 3) the increasing 
population trend in Zambia will continue. The following numbers of inhabitants (in millions) are 
expected in the forthcoming years (Table J - 12) : 

1995 1996 1997 1998 

9.7 JO. I 10.5 10.9 11.4 Jl.9 14.7 18.1 22.3 

• Rou.i;h estimate according to tendency of population increase development 

Table J - 12 : Eipedtd population in Zambia 

In the year :woo following the estimation of a .~8 kg per .:ap1ta cement consumption (sec 
Table 3 - 1. source COMESA Secretariat. Lus.ika. Zamb1;1). the domestic consumption m Zambia 
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should be -l'.'2 2 tonnes It ~ould cowr the assumed demand of cement beyond the )Car ~000 ll1e 
consumption of 420.000 tons m the year :woo suggested Pl the S3mt> table seems to be too cautious 

E1.port Sal~s 

fhdanga Cement PL(. while being a successful exporter. has to regard the conditions of 
running cement plants in neighbouring countries wtuch can be •he potential competitors Tite mstalled 
capacity for clinker and cement production and its ut1hz:at1on. used type of process as well as the 
cement consumption ofCOMESA countries are sho\\11 m the Tabin 3 - 6. 3 - 1and3 - 8 

The most limiting issue for the successful export of cement is the cost of transport The 
prices offered by Zambian transport companies range from n to 100 80 Kwacha per ton/km \\iuch 
equals I 53 to 214 USO per 20 t/km including 20 °o VAT (Exchange rate ~etlid in September 
1995 940 K/USD). These figures mean tltat the transport costs for exported cement double the 
price when the destination 1s from 542 to 758 km. 

The company has been reasonably successful in exporting for many years as shov.n by the following 
graph of e~ in ttousand of toones arJlually (Table J - 13) 
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Table J - IJ: Chilanga Cemtnl PLC' export 

While the 1994/95 figure shows a downturn, this is only a projection based on a year to date 
performance (source: Technical Audit of Chilanga Cement PLC 1995 up to I 994/Q5) 111e I QQ5 
amount is gi~ by projection based on the performance results of 1-8/95 taken from the monthly 
reports of Ndola Works and Chilanga Works. The total amount in 19')5 is anticipated lo be 6J,600 
tonnes. 

for the conlinued \.iability of the Chilanga Cement, PLC, cne of the mam requirements is lo 
get the market to move upwards. Jn this regard exports are regarded as a quick fix. Significant export 
opportunities in Tani.ania appear to be a poss1bi!ity for all of 1995 while continued exports to 

I 
I ...... ..._ _________________________________________________ _ 



\l:tlJwi_ Bu rundi Jnd :\JmibiJ \\iii Jss1st m this r~ard The re\iew below sh0ws th~ srtu:ition 0f 
ment PLC exports in the period from fanuary to August, l<>Q'\ (Table 3 - l.i) Chilanga Ce 

Export Ndola Works Export Chilanga Works Export Chilanga Cement PLC 

Count.")' (t) (%) (t) (%) (t) (%) 

Botswana 94_90 0-39 35.00 0.19 129.90 0.31 

Bunmdi 14, 179.50 58.45 0 0 14, 179.50 33_45 

Mala\\i .f7Q 00 I Q7 I 3.Q2~ 40 76.77 14.401.40 )~Q7 

Mozambique 300.90 L.24 150.00 083 450.90 1.06 

Namibia 0 0 1,141.55 6.29 1,141.55 2.69 

SI Africa 0 0 0 0 0 

T anz.ania 1,960.40 8.08 2,604.05 14.36 4,564.45 10.77 

Zaire 7,246.05 29.87 0 0 7,246.05 7_09 

Zimbabwe 0 0 282.00 1.56 282.00 0.66 

Total 24,260.75 100.00 ~135.00 100.00 42.395.75 100.00 

Tablel-14 : Cbilanga Cement PLC export according to countries 

The review above displays that Ndola Works aims its export to Bunmdi, Zaire and 
whilst Chilanga Works to Malawi and Tanzania. These largest export markets constitute 

% of Chilanga export sales, as was mentimed before. 
Tanzania, 
more than 85 

The brief cha racteristics of countries mentioned above in terms of Zambian cement import: 

very low imports caused by low population density in reachable territory Botswana-

Bunmdiand Malawi - good prospects even possible improved by market research and prom~on 

- good prospectS wttil local cement plants are of higher utilization of their capacity 

ow prospects because of remote market 

Moz.ambigye 

Na:nibia - l . 

South Africa - no prospects, potenti1l competitor 

Tanzania - good prospects until the Mbeya cement plant rehabilitates and expands its capacity 

Zaire - accor ding to limited information the good prospects due to the high population density in 
egion. It could be very interesting area for Zambian export but after getting more 

bout forthcoming construction activities. 
south~st r 
information a 

Zimbabwe- most probably strongly influenced market by South African exporters; evaluation needs 
formation obtained on primary sources more closer in 

' 

' 
' 
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Pritt Anal~sis 

Due to mflauon \\J\-CS and the de\aluation of the Z:m1b1an K\\Jd1a dunng the last several 
~-ears_ the all anal\s1s of pnces has been perfom1ed m LlSD 

The pnce level at the local. respectively foreign market 1s accounted in following re\iew 
(Table 3 -15) 
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---~------
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I .o.:al N~'U.I "".::.+ ,, ... ~==-~~..J )(1)_)(7< llf.11~ ~9.•:~ •)() l.(~-1.:1~q -~.16'7~:" X7 Ill 

Local bull< ·J:: I~ '4An~ <:<.9'>' H t>!.76 llA:?K.73 4tt<.h:t '\'·=-'~ ,., i;~·Jl 

E'IJ'Oft I ''if· ! ... -''· < l'l q_s:IH <ll l:? llUJ~.00 llX"'.'l·F'"> 4x_~Jf~ l :: ~i ~~ 

'.\lode: of ... i..: S-.:pt~mhcr J•)'l< I· xdian~..: rat..:· •J.t<J !.; l "SD J a n u a n· - S c pt cm h ..: r ! •)'l' f ,dian!!c rate M60 67 !.: 1 ·sr> 

l!0.0!!~64 !((, '}~ 

<!1.6!1 J0.!169 l~ 

:1.1~1:0 1.0•111:·•· '7 -(, 

Table J -15: F.x - ll-Orks prices analysis 

Explanation The exchange rates for the months July, August and September are computed, average 
monthly mid-rates from available sources in Zambian banks. The cumulative amounts are computed, 
average rates for a given period from average monthly mid-rates of the months concerned. 

According to analysis abov\: the prices used for the feasibility study are as follows 

• Local bagged cement 

• Local bulk cement 

• Export~ cement 

mm1mum 

86 USO per ton 

62 IJSD per ton 

58 USO per ton 

maximum 

96 USD per ton 

70 USD per ton 

60 USO per ton 

medium 

<>I USD per ton 

66 USD per ton 

~C) USD per ton 
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The cement price level at the domestic market is based on market price to be market created 
but at the same time is strongly influenced by the fact that Chilanga Cement PLC has a mor.opoly 
position in the Zambian cement market. The export prices are created on the basis of the high 
quality of produced cement along with the price pressure of potential foreign producers from the 
other side of the price profitability border mentioned above (see Tables 3.6,3. 7 and 3.8) 

Future Development 

A summarizing analysis above the future development of cement consumption in Zambia 
plus possible export (in tons per year) are seen as follows (Table 3 -16): 

1995 2000 2005 2010 2015 

Total Base case 285,000 530,000 615,000 615,000 750,000 

Uppercase - 600,000 700,000 800,000 800,01)0 

Ndola Works output 170,000 280,000 300,000 300,000 300,000 

Chilanga Works output 115,000 250,000 315,000 315,000 450,000* 

From these - export 64,000 80,000 123,000 123,000 150,000 

-domestic 221,000 450,000 492,000 492,000 600,000 

I 
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* There will be supposed an additional investment for the increase of production. The technology I 
design is prepared for this opportunity (see Chapter VJ). 

Table 3 -16: Presumed future regional need of cement 

According to the above mentioned information, the estimate of sales revenues is as follows. 

Year 2000 Ye a rs 2001-20. I 

Variant Mode Unit Quantity Sales Quantity Sales 

of sales price revenues revenues 

in 1000 tons in 1000 USD in 1000 tons in 1000 USD 

Local bagged 86 200 17,200 252 21, 672 

A Export 58 50 2,900 63 3,654 

Tota I 250 20, 100 315 25, 326 

Local bagged 91 200 18,200 252 22, 9.:12 

B Export 59 50 2,950 63 3, 717 ---
Tot a I 300 21. 150 315 26. (,-1() 
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Local bagged Q(> 200 l ll. 200 .:'.52 2.J. 192 

r Export oO :;o -~- 000 63 >. 780 

Tot a I 250 22. 200 >15 27. 972 

Note lJmt price is m l.iS dollars per ton 

Table 3 - 17 : Sales Revenues Estimate for the Expanded Production of Chilanga Cement 
plant 

3.3 SALES ORGANIZATION 

The sales of bagged cement is organiz.ed through the depot. the special center for sales 
management. The cement is bagged into color distinguished paper sacks_ The exported cement is blue 
colored_ The bulk cement is sold from the silo_ 

3.4 VALUE OF STOCK OF SEMI-FINISHED AND nNISHED PRODUCTS 

The value of the stock of semi-fmished and finished products is equal to 7 days of cement 
production_ 

3.5 ANALYSIS OF MARKETING COSTS (DIRECT AND OVERHEAD COSTS) 

The marketing costs are those that deal with the sale of produced cement and the purchasing 
of finn inputs_ They are tracked and evaluated in monthly reports (technical and accounts) as selling 
and distribution costs_ 

The other part of marketing costs a ....... ~ from the travel of marketing people and purchasers 
of various inputs needed for the operation of the finn_ 

The marketing costs are specified in Schedules 111-2 and 111-3_ 

3.6 ANALYSIS OF THE MAIN COMPETITORS 

Cement plants operating in surrounding countries are the potential competitors to Chilanga 
Cement PLC. As seen from Tables 3- 6, 3- 7 and 3 -8 the installed cement production capacity and 
its utilii.ation on one side and cement demruid on other side are decisive factors in determining the 
possible allocation of Chilanga exported cement. Because of a strong position of Chilanga Cement 
PLC in the Zambian market, this study does not consider. with the exception of negligible amounts, 
any significant imports of Portland Cement to Zambia from abroad. That is why the next analysis is 
focused only on the placement the Chilanga rement in foreign markets (Table 3 - 18): 



Parameter I '") .., 
4 5 _, 

Country 

Botswana n.a. n.a. n.a n.a. n.a. 

Burundi - - 60 11 15 

Malawi 140 97.9 113 11.6 215 

Mozambique 990 12. l 120 8.3 500 

Namibia na n.a na na n.a. 

Tanzania 750 43.3 650 25 800 

Zaire n.a. n.a. n.a. n.a. .1.a. 

Zambia ~--., _ _,_ 68.0 350 41.7 450 

Explanations: I - Total cement plants capacity (tpy) 

2 - Total cement plants capacity utilization in the year 1993 (%) 

3-Cementconsumption in 1991 (l,OOOtpy) 

4 - Cement consumption per capita in 1991 (kg/person) 

5 - Cement consumption, estimate for the year 2000 (1,001 ~;ly) 

6 

n.a. 

IO 

12.8 

26.7 

n.a. 

23 

n.a. 

37.8 

6 - Cement consumption per capita, estimate for the ye?.; 2000 (kg/person) 

Table 3 - 18 : Foreign markets possibilities 

3.7 ANALYSIS OF STRENGmS AND WEAKNESSES OF THE FIRM 

~ 

The strengths and weaknesses of the Chilanga Cement PLC and separately C:hilanga Works 
are as follows: 

STRENGTHS 

Chilanga Cement PLC 

• Recognized quality of produced cement 

• Monopoly position in the Zambian cement market 

• Fully privatiz.ed company - clear owners' relationships 

• Financially stabilize position 

Chilanga Works 

• Quite well trained staff 

• Responsibility and account:sbility of the top management 

• Close to major domestic market and to urban center with already developed com:truction base and 

expected high dynamics of the construction industry m the future 
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• Charactcnst1cs those related to the companv as a \\hole 

\\ E:\h:.;\ESSES 

Chilanga ('ement PLC 

¥ \lanagement lnfom1atron System still does not full~· and s..1t1sfactonly operate 

* \farketmg management should be better developed 

Chilanga Works 

• Lack of market mfom1at1on to be more effective in sales 

* Obsolete machmery and equipment 

" \lanagement Information System does not work sufficiently 

* Dependency on Tanzanian packing paper sacks 

3.8 f.VALL\TION OF THE MARKETING CONCEPT; CONCLUSIONS AND 

RECOMMENDATIONS 

There are two kinds of factors to be considered in the case of investment in the Chilanga 
\V orks expansion of cement production capacity 

st:PPORTING FACTORS: 

* Access to raw materials and to other supplies for production 

* High quality produced cement 

* Readiness to meet a rising demand for cement in the case the Zambian economy will have 

rehabilitated 

*Working opportunities not only in the cement plant itself but in interrelated mdustnes as well 

ADVERSE FACTORS: 

* Chilanga Cement PLC will have to impose high cement prices in order to survive in the case 

of the continuing recession of the Zambian economy 

*Abandonment of Chilanga Cement PLC dividends or a big part of them due to repayment of loan 

installments - almost all retained profit is used for repayment of the loan installments 

RECOMMENDATIONS: 

• Ther" is a bad need to set up a.ij maintain an accurate, reliable market information systt:m within 
the Head Office of Chilanga f('m('1°t PLC and being available to Chilanga Works 

• A market study elaborate<' .1v the marketing department, eventually with the assistance of a 
marketing consulting company could help to plan export and local sales much more accurately and to 
identify some ~ales opportunities in real time. 



4. RAW MA TE RIALS AND FACTORY Str PPLIES 

4.1 CHAR..\CTERISTICS OF RAW MATERIALS AND FACTORY SUPPLIES 

Cement clinker will be processed from two essential raw material components - limestone and 
phyllite. Black coal will be used for clinker buming As a retarder of cement harden there will be 
used gypsum. 

The proposed expansion ofChilanga Cement Plant ·will be supplied with: 

- Limestone from the present used RP3 Quarry (mining license No 93) and from the deposit Outpost 
Hill (mining license r\o.34) RP3 Quarry is situated approximately 9 km south-west from the 
proposed expanded cement plant. After depletion of the raw materials from RP3 Quarry there is 
proposed to open new quarry in Outpost Hill deposit. situated 3 km south-west from RP3 Quarry 

- PhyUite from Chilanga Quarry (mining license BL29) 

- Coal from Maamba Collieries (situated 350 km from the proposed plant). as alternative source it is 
possible to use imported coal from Hwange in Zimbabwe 

- Gypsum from Nbana - it will be purchased from Nbana Copper Works. situated about 400 km 
from the proposed plant 

Chilanga Cement Plant raw materials and factory supplies are depicted on the Drawing 4 - I 

4.1.1 LIMESTONE 

4.1.1.1 msTORICAL SUMMARY OF LIMESTONE INVESTIGATIONS 

The limestone resources in the Chilanga area were investigated by Brazier (1949 - 1953), 
Pooley (1951), Colegrave (1952), Eadon (1952). Hitchen (1953), Mazurcz.ak (1954), Threader 
(1955). Weller (1968). The latest geological investigations (Humphrey. 1981 - 1983; Siddiqui, 
Molak. 1991; Ngoma, Molak 1992) were the following: 

Irish Cement Ltd made drilling investigations in 1981 and 1987. Humphrey report (198~) 
comprises the observations on the results of the 1981 drilling programme and recommendations for 
opening a quarry at the RP3 deposit. As in the 1981 drilling, anoth1:-r ctrilling program of Irish 
Cement in 1987 were also not accompanied by any fonn of geolobical information. It was a result of 
poor management of drilling and sampling programs including a disregard for core security and 
information storage/retrievai procedures. Only total C01 and MgC03 analyses have been undertaken. 

Jn 1991 Chilanga Cement Limited through ZAL, Technical and Management Services 
engaged Zambia Consolidated Copper Mines Limited (ZCCM) in a project aimed at rationally 
designing and developing the RP3 quarry by reviewing existing information and to prepare a plan for 
further core drilling. The results are three reports - Geology of RP3 Limestone Quarry Phase I . 
19QJ (F. A. Siddiqui, B. Molak), IJeology of RP3 Limestone Quarry, Phase II., 1991, CF A. 
Siddiqui, B. Molak), and , finally, Pit Design Report, l =>92 (ZCCM team work) Field mapping and 
sampling, mirieralogical and chemical analysis were made Five main geological formations were 
identified limr.stone. dolomitic lim~stone and dolomite with limestone admixture, limestone brccc1a 
and lamprophyre Structurally the hmcstonr body is a tight synform with steeply dipping limbs with 
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the fold a"s trcndmg 'E - S\\ :md plun~mg tO\\Jrds the SW Alon~ the routh.:-m tl:i.d !h;:: 
limestone body !S k'\.'ton1cally trun.::ued ag:tm~ schists According to th;? ret:om th.:- Rr: Qa:m-, 
contains. 01 ;nerage. iO 3 nulhon tons cfhmestone at 8-l Q \\eight percent Ca(O and :n ~ -l' \\t:t~ht 
percent \1gCO. It has beef1 ascertained t.'tat the \1g("O, content 1s generally lo\\ throughout th;? 
deposit and it has an 01\erse relauonsi11p \\1th rhe CaCO. content The low \-:llues of s1hca (\Is- I tiC) 

ar.d alumina (!\fa= I Z l) are mostly due to a relat1~ly high content of fe.Q, m the hmestone Grade 
control procedures and a schedule of operations. fmal pit geometry and design_ pr0<..;ress of dnllmg 
and blasting. a way of transportation. waste disposal and a dramage system '"ere proposed 

4.1.1.2 REGIONAL GEOLOGY 

The Chilanga area is under!am by metased1ments of the Katanga System. specificalh the 
limestone and metasiltstones of the Cheta Formation which 1s o\'erlain by the Lusaka Dolomite and 
underlain by Lower Katanga schists and quartzites The regional dip is north\\ards. with the result 
that the Lusaka Dolomite occurs in the e\.1reme north and north-west of the area and the LO\\er 
Katanga beds underlie the southern and south~stem sectors. Six mil~ south-v.est of Chilar.ga the 
Katanga beds disappear beneath the alluvial co~r of the Kafue Flats These Flats CO\<er e'.\1ensl\e 
areas to the west but are sharply bounded in the north by a low escarpment of Katanga rocks 

The limestone facies of the Cheat Formation ha\<e been designated the \tampompG Limestone 
by the Geological Sur\ley of Zambia. It is described as dommantly calcareous bL'l including dolomrte 
facies. This limestone fonns a broad belt running west-north-west along the Kafue escarpment. and 
appearing from beneath the allu\<ial cover at the eastern termination of the Kafue Flats '"here 1t 
includes inliers of metasiltstones and quartzite Eastwards. the limestone sv.1ngs towards the 
northwest with Chilanga itself lying on a relati\'ely narrow band of east-west stnkmg limestone 
which possibly represents a fold hmb. To the east of Chilanga the Mampompo hmestone continues as 
a narrow band in close proximity to the Lusaka Dolomite which underlies extensive areas to the 
north. 

The Katanga beds ha\'e been folded along generally east-west axes. and these folds ha .-e been 
affected in the east and south~st by the Mpande Dome of Basement gneiss which Ii~ to the 
southeast of the area under consideration The effect of this Dome has been to superimpose fo:dmg 
along northeast-southwest axes. 

Although considerable areas m the vicinity of Chilanga are underlain by carbonate rocks. these 
generally contain too high a percentage of magnesia to be suitable as a raw material for cement 
manufacturing. The low magnesia limestones form relati\'ely thin bands, usually of blue-grey stone. 
within the succession of low-grade limestones and dolomites. It is only where such a band 1s thicker 
than normal, and has been concentrated by tectonic activity, that a deposit of reasonable dimensions 
and tonnage exists An economic sized deposit of high-grade limestone is therefore a comparative 
rarity, and generally occurs as a complicated fold core 
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4.1.1.3 \11'.\l!\G LICE'.\SES OF THE CHILA!\GA CE\1E!\T PLA~T 

License !'\o. Datt- of issue Ex ire date Location Area (Ha) Raw material 

BL 29 I . Febr i 99.t I Oct 2001 Chilan •a 36.26 Phvlhte 

BL 3.t 21 s t 199.t 215 t 200Q Out st Hill 17.00 Limestone 

BL 35 2. Febr. 199.t I. Au . 2009 Makulu E:\1 43,25 Limestone 

BL 88 I. Febr. i99.t I Au 2001 Shimabala 68.11 Limestone 

BL Q3 2 Febr 1<>9.t 13. Julv 2006 RP- 3 15,83 Limestone 

Table 4 - 1 : Mining rights of in the Chilanga area 

These rights are granted for periods of fifteen years at a time and have expire dates rangmg 
from Au!,'Ust, 2001 to September. 200<>. Historically. there has been no difficulty in renewing these 
licenses and there is no indication of any change in Government policy in this regard. If, however. a 
license renewal was not granted it could be damaging to the business. 

4.1.1.4 RP3 DEPOSIT 

Geolo~· 

The sources for evaluation of the physical. chemical. mineralogical and petrological p1opert1es. 
and for ore reserves calculat1on of limestones were the following 

A Chemical analysesofthe material from 1%8. 1981and1987 drilling investigations 

B./ Chemical analyses oflhe material from blasting holes (made in Chilanga Cement Plant) 

(;Chemical analyses of the material from crusher (made in Chilanga Cement Plant) 

DJ Brief field geological maping and sampling (UNIDO geologists) 

E./ Chemical ar.alyses of the samples taken by UNIDO geologists (made in Chilanga Cement Plant) 

F.! Chemical analyses of the samples taken by UNIDO geologists (made in UNIDO team laboratory) 

G./ Physical analyses of the samples taken by UNIDO geologists (made in UNIDO team laboratory) 

HI Mineral.lgical and petrological analyses of the samples taken by lJNIDO geologists (made in 

UNIDO team laboratory) 

The quality of archives information on RP3 geology is variable. Drilling investigations results 
of R. K Weller (1968) contain a well compiled text, interpretativ~ mapping, geological logs of all 
the 30 holes and a complete CaCO.; and MgCO.i analysis. 111e analysis of Si02, Fe203 and AliO; has 
not been done for complete holes; usually those with an unusual characteristic. Both the I 981 and 
1987 drilling results are not accompanied by any form geological information and include only 
CaCOJ and MgCOi analysis. 

The average content (the whole group of 921 samples) of CaO is 45.73 % and MgO 1.49 %. 
The average contents of other compounds are as follows (group of 224 samples): Si02 6 55 %, Al201 
2 06 °o and fe,O. 1.66 %. 

The chemical compositio:i of raw material from RP3 deposit is shown on the Figures 4 - 1, 4 -2, 

4 - 3 and Table 4 - 2. 
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. 
i(·ao ''Ef> Si02 Al203 t'e203 i\ls I \la 

I I i 
I -15.73 1-19 6.55 2.06 Lou It 7o I ~-I 

2 -16 14 I 26 5 76 1.93 I 71 ! I :'S I 13 

3 ·B.68 1.42 6."!7 ::!.08 132 I 1.s-1 I 58 

1 - all analyzed samples - weigh a\-erages 

2 - samples from tile worked-out part of deposit 

3 - s.1mp!es from the part of deposit beneath the bench 60 m 

Table 4 - 2 : Average chemical composition of RP 3 deposit limestones 

The statistical analysis of the material from I %8. I QS I and I Q87 drilling im.estigations. 
material from blasting holes and from crusher (Figures -I - I. -I - :!. 4 - 3) shows its great variability 
(as to standard de\iation of CaO). Frequency hirt0<~rams show 1t 1s possible to distinguish -I -5 types 
of the carbonate raw material types according to their chemical composition. The average values of 
sihca and alumina module are higher than those calculated in the JQ91 ZCC\1 report CaO and 
\fgO average contents of the material from blasting holes are very close to that calculated from the 
drilling in\estigations from the parts worked-out at present 

According to the results of analysis of the surface samples which ha\-e been taken by L"'.\IDO 
geologists and analyzed in VNIDO team selected laboratory (Table .J - 4). the average chemical 
composition of limestones is suitable for the proposed dry process technology. There is. of course. the 
need of \-ery strict selection of IP.at parts of deposits with lamprophyre and gridstone content because 
of the high content of that elements harmful to the proposed dry process Of course. the surface 
sampling is only some kind of indicator, the real picture will be done after supplementary drilling 
in\-estigation focused on the requirements of the proposed technology 

Limestone Reserves Calculation - Introductory Information 

Multicclorcd crystalline li!'!lestone (sparite). occup)ing the center of the RP3 deposit. 
represents the main source of feed to the cement plant The limestone body contains few 
intercalations of sandy and dolomitic limestone which seems to be identical ·with the stratification. It 
also contains the intrusions of a dioritic porphyry (lamprophync dike rocks) of very irregular shape 
(especially in the north - eastern part of the deposit). Dolomitic limestone. dolomite Y.ith hmestone. 
breccia and mica schist appear along the deposit borders. 

The average value of bulk density we have used in reserves calculations was 2.632 kg/m3.(see 
Table 4 - 3). The value of bulk density used in the previous ZC'CM calculations of reserves was 2. 75 
kg•m; , but there are no exact information on it. 

Tab. 4 - 3 : Technological analysis of the rocks samples (!:NIDO team laboratory) 

Sample Rock Bulk density Specific density Porosity Relative density 

(k2'm3
) lk2/m3

) (%) (%) 

CHQ3-6 l.amprophyre 2.soo 2,712 7.80 92.20 

CHQJ-8 Limestone 2,632 2,714 3.00 97.00 

CHQJ-11 Limestone 2,632 2,718 3.15 96.85 



·--------------------

~ 

~ No. Sample Rock type CaO MeO Si02 Ah03 Fc20 3 L.O.l. SO,, K:O Na20 PbO ZnO CuO P:O~ : Cl j Sr 

.; (%) (%) (%) (%) (%) (%) (%) (%) (%) (ppm) tnnm) (ppm) (0
.,) i (0 <') I (0.o) 1 

~ l. NL-I Limestone 43.98 0.51 14.09 3.22 1.77 35.64 0.16 0.07 0.02 7 21 25 I 0 l:' : 0 002 I 01:'2 
- I : I ! 2. CH03-l Lamproph\Te 10.37 7.86 45.85 12.11 11.86 6.61 0.44 0.61 1.86 st 44.82 13.47 O 22 : O fllO I 0 020 1 

~ I I I o 3. CH03-2 Lamoroohvre 7.52 6.23 50.69 13.49 11.30 5.27 0.19 0.71 2.26 st 58.52 7.:'1 I 023 I 0042 1 0011 
Q I I z 4. CHQ3-4 Lamr>rooh\Te 7.51 0.86 53.60 13.66 9.06 10.76 0.01 1.23 1.57 9 72 252 O Hi i O 00:' 0.006 

~ 5. CH03-5 Limestone 5172 0.61 3.08 0.47 1.55 41.85 0.32 0.12 0.06 5 "37 141 008 \ 0023 \ 0.049 l 6. CH03-6 Limestone 51.43 0.81 4.25 0.43 0.89 41.60 0.63 0.05 0.21 8 18 70 0.06 ! O 028 I 0.090 

~ 7. CH03-8 Limeston:: 53.47 1.10 1.47 0.27 0.57 42.57 0.10 005 0.05 st 31.13 33.80 OOi I 0.010 I 0.054 

:r;: 8. CH03-9 Limestone 49.30 0.72 6.90 1.22 1.17 39.89 0.09 0.10 0.02 st 47.31 46.32 0.09 ! 0.010 I 0.009 1 

{ 9. CH03-10 Limestone 47.60 4.60 1.97 0.76 1.17 42.57 0.29 0.22 0.04 st 8.72 113.90 0.22 i 0.040 I 0.026 
E 
~ 10. CH03-ll Limestone 51.84 0.61 3.49 0.92 0.77 I 41.25 I 0.59 I 0.13 I 0.09 I 43.09 I 58.52 I 22.54 I 0.11 I 0010 I 0.033 
~ & 11. CH03-t2 Lirnestom: 44.99 0.75 13.34 2.05 1.04 36.60 0.78 0.62 0.21 5 I 13 I 53 I 0.08 I 0.013 I 0.052 

~ 12. CH03-13 Limestone 48.01 4.60 2.99 0.41 0.77 42.33 0.09 0.06 0.02 st I 14.94 I 10.02 I 0.23 ! 0.0'?0 I 0.028 -.: 13. CH03-14 Limestone 54.68 0.31 0.33 0.03 0.67 43.61 0.22 0.01 0.01 7 I 24 I 18 I 0.02 l 0.090 I 0.058 1 

.& 14. CH03-15 Limestone 49.12 0.33 7.12 1.21 2.11139.25 0.09 0.06 0.02 2.15 194.621 n.55 I 0.15 I 0.010 I 0.003 
c: 
~ 15. CH03-16 Gridstone 1.28 0.98 62.29 18.83 3.62 2.32 1.14 8.20 0.96 I st I 12.45 I 3.76 I o.os I 0.020 I 0.004 • 
·; 16. CH03-17 Limestone 50.81 2.30 2.23 ~ 0.44 0.50 0.22 0.18 0.02 I 4.31 I 9.96 I 6.28 I 0.21 I 0.020 I 0.026 

C 17. CH03-19 Limestone !i0.03 0.61 5.80 1.01 1.23 40.23 0.93 0.17 0.22 I 5 I 15 I 11 I 009 I 0.027 I 0.090 1 .. . 
~ 18. CH 3-20 Limestone 

~ 19. CH.fil-21 Limestone 

51.64 0.73 4.32 0.27 0.73 41.73 0.47 0.12 I 0.03 

52.20 0.84 2.44 0.34 1.12 42.38 0.37 0.07 I 0.09 

s 
5 

24 18 0.04 0.0151 0.05.:\ 

20 0.09 0.025 0.05 l 315 
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To check the analyses from Ch1langa Cement Plant Laboratory there ;.ave been made control 

analyses in UNIDO team laboratory The results are shown on the Table 4 - 5 

Table 4 - 5 : Chem;cal analyses and control analyses - rock samples - RPJ deposit 

No. Sample Rock type CaO MgO SiO? AlzOJ Fe10 3 L.0.1. 
(oo) (%) (°'o) (%) (o o) (~'o) 

I. CHQ3-5 5075 0.80 3.36 0.79 1.44 40.10 
1 CHQ3-5* Limestone 51.72 0.61 3.08 0.47 I 55 41.85 

difference (in%) 1.90 -23.75 -8.33 -40.51 7.64 4.36 
3. CHQ3-12 44 70 0.96 13 52 1.96 1.22 37.03 
4 CHQ3-12* Limestone 44 QQ 0 75 13.34 2.05 1.04 3660 

differenc· (in%) 0.65 -21.88 -1.33 4.59 -14.75 -1.16 
5 CHQ3-19 48 8<> 066 5.82 1.24 1.19 40 19 
6. CHQ3-19* Limestone 50 03 0.61 5.80 1.01 123 40.23 -

difference (in%) 2.33 -7.58 -0.34 -18.55 3.36 0.01 
7. CHQ3-20 50 51 0 72 4.36 I 00 0 63 42 64 
8. CHQ3-20* Limestone 51 64 0 73 4.32 0 27 0 73 41.73 

difference (in%) 2.24 1.39 -0.92 -0.73 15.87 -2.13 
Q CHQ3-21 51 23 0.48 2 52 0 86 I 00 4275 
10. CHQ3-21* Limestone 5~ 20 0.84 2.44 034 I 12 42 38 

difference (in%) 1.89 75.00 -3.17 -60.47 12.00 -0.87 

The requirements on raw material quai"'· cC1nceming the proposed dry production process are 

higher of those for the obsolete wet process These are the main: 

Technological requirements of the raw materials 

I Quantitative requirements 

A./ Minimal required quantity of the raw m:itcnals is 15 millions tons of proved reserves (there 1s 
enough reserves for approximately 30 vears) 

2. Qualitative requirements 

Quality of mixture reqmrements (1t means nmturc of limestone. phyllite and coal ash) 

Silica modulus. 2 3 - 2 6 

Alumina modulus .. 

Lime saturation factor 

The average chemical compos1t1on of the IHO\Ccl reserves of limestone 

Cao 

\1g0 

S03 

"20 · ~a20 

P20" 

I '> - 2 I 

'>8-105 

no limits 

1113\ '0 °o 
lll:l\ I 0 °n 
lll:l \ I ' 0 ' () 

1113\ () 'i on 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--~--. 
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Cl 11\J\ 002°0 

Cu max 0 I 0o 

Pb ma\ c 01 °o 

Zn 1113\ 0 01 '10 

Sr ma' 0 I 0
o 

Ms ma\. :>.:' 

\fa no lnmts 

This hm1ts have to be \"Jhd for the weighted average for each separate bench 

Because of the hm1ted data on RP3 limestones their quality and su1tabiht\' should have been 

evaluated according to these main criteria: 

I.I MgO content upon the bench max 3 0 °o 

2./ Silica modulus upon the bench max 3 5 °'o 

Unfortunately. the number of available chemical analysis and the choice of representative 

samples for them were r:ot adequate for making a responsible calculation for the whole deposit or 

separate benches SiO!. Al!Q, and Fe!O; analysis have not been done for complete holes but rather 

for specific samples within the holes: usually those with an unusual characteristic Because of this the 
missing data for Ms calculations for the l.Jenches were replaced by the weight averages of SiO!. 

AhO. and Fe!O; contents of the whole deposit. The reserves calculation was done with respect of the 

recent minmg technology using I 0 m thick benches, beginning from J t>O m RL bench At the same 

time the level of 60 m RL represents a deposit and reserves c:!kulation basis Limestone reserves 

were calculated like mming reserves above the final pit slope. 

Methodology of Reserves Calculation 

A) Deposit Boundary Determination 

The northern boundary 1s geometrical It was created as a hne leading through the DOH 30 

bore hole bottom parallel with the connecting line of DOH 2 with DOH 4 bore holes This line 

connects with limestone hm1ts of the ZCCM 1992 report In this way the problematic part of the 

RP'.' quarry (frequent lamprophync dikes. insufficient space for estabhshmg 60. 70 and 80 m RL 

benches) was e.xcluded from the reserves calculation 

In the western and south-western part the whole bore DOH 26 was excluded from the 

calculation of proved reserves It 1s formed by unsuitable raw material - dolom1t1cal lnnestonc with 

an MgO content above ' 0 o lntercalat1ons of this material 1s aimed to the bottom of limestone bod\' 

Herc the dcpos11 ho11nd:11\ 1~ :ilso i~eo111etrical <there 1s :i lme of co1rnect1rJ11 hct\\Cen ODH '7 :ind 
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DDH IS bore hole bcttom) It connects \\tth the hrn.:stone ge. :.)g•cal hm1ts on the surroundmgs of 

DOH I> bore hole 

TI1e southern deposit bow1dar\ follo\\s lnnestone - schist lmuts 

The eastern boundary was fom1ed on the basis of geological sections from the ZCC\ 1 I Ql) 2 

report. It e:-..cludes from the hmestooe bcxh the margmal Jnd unsuitable parts of carbonate sedi­

mentary complex. represented bv dolonutic and sandy limestone and dolomite llus geometricallv 

constructed line connects the limestone lmuts lme northerlv from the. DOH 28 bore hole 

In order to keep the quality criteria. all unsmtJble parts - intercalations - have to be excluded 

from the limestone deposit csee Table 4 - 6 ). These mclude 

I I Parts with MgO contents above 3 ° o for the whole bench 

Such parts are found m DOH 1-t. DOH Q and DOH 22 dnll holes They have the shape of 

geological layers aiming from the surface to the bottom of the limestone body. But DOH 9 bore hole 

unsuitable part is eliminated by the final pit slope 

2./ Lamprophyric dykes with high contents of SiO! and Fe~o, (specified as dioritic porphyry) 

Gndstone occur around the sampling site ('HQ> - 16 out of the eastern deposit boundary 

There is a lack of the infonnation on geological and lithological structure of the deposit In according 

to our present knowledge 1t 1s supposed gridstone may fom1 bedding intercalations aimmg from the 

surface into the deposit bottom out of reserves calculations 

They occur especially in the north - eastern p3rt of the deposit. Here one little body is hidden 

under the plane of the final pit slope. another body appears on the deposit surface southerly from the 

DOH 4 drill hole. The intrusions formerly assurr ·d m the central part of the deposit have not been 

found during the UNIDO geologists field survey 

B) The Final Pit Slope Construction 

It was constructed from the above mentioned deposit boundarie~ into the mining license area 

with an inclination of 45°. The used value is conventional. because of the absence of data on the 

geomechanical properties (analysis of slope stability) of the particular rock enVJronment The 

intervals for the construction of the final pit slope isohypsis have been made from 5 to I 0 m 

C) Limestone Reserves Calculation 

The total volumes of benches were calculated by the horizontal sections method. TI1c isohyps1s 

of separate mining benches t>O, 70 and 80 m RL were used as the main horizontal sections. Because 

of the need to calculate an exact volume of l11nestonc reserves on the pan of the Jepos1t mmcd at 
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present (upon 80 m RL bench). the--e mam honzontal sections were completed by the auxiliary 

horizontal sections (Identical to the isohypses of the quarry surface according to the latest 

topograpJucal map from I QQ)) 

All the areas were measured by plammeter. taking into cons1derafrm the boundary of the final 

pit slope The unsuitable parts volume was calculated as a multiple of their areas and average 

thickness. The value of the average thickness of the unsuitable parts ( 1) was found out by measuring 

on geological and technological sections 2 - 2·. I - r (see Annex 2, Drawing 10). The lamprophyre 

body thickness was ascertained by measuring of the horizontal sections on the topographical map. 

The final limestone reserves volume (for separate benches and for the whole deposit) was calculated 

as the difference between the total volume of reserves and the volume of unsuitable parts Tonnage 

calculation was made by using the rock density value for limestone ( 2,632 kg/m \ The final reserves 

values is shown in the Table 4 - 7 

Bench (m RL) Limestone reserves I Cao MgO 
(t) i (%) (%) 

60 3.058.197 I 4-t.99 IA7 
70 3.609.080 ! 46.00 1.37 
80 2.431.850 I 45,87 1.47 
90 184.787 39,73 1,79 

Total deposit 9,283,914 45,73 1,49 

Table 4 - 7: RPJ Deposit Reserves Calculation Results 

Conclusions and Recommendations 

The total volume of limestone 1s ~.-"27.000 m '.that 1s 9,28-t.000 tons of raw material suitable 

for c~ment production The unsmtable parts represent mm 0,4 ° o of the limestone reserves. but we 

suppose this value can be higher (see Annex 2. Drawings 9 and IO) 

It is necessary to emphasize that the above mentioned reserves calculation and ns qualltv 

evaluation are considerably influenced bv the methods used in the previous geological stirv::-v \\'1th 

regard to the high variability of chemical and technological properties of the deposit bod\. the dnll 

holes density 1s insufficient Because of the massing drill holes a more exact dctem1mat1on of tf>e 

htological boundart"' m the carbonate sed::nentary complex 1s not possible There 1s also a few 

inform2t1on on the geological structure of the marginal c1cpos11 pans It 1s possible to discuss the 

accuracy of bonng methods <slope bonng) :-in<i ihe choice of samples for the complete chemical 

analvs1s from '~11 the dnll core segments 
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It is possible to secure some additional lunestone reserves. especially in the lower parts of the 

RP3 deposit ( under the 60 m RL) and also m its north - eastern continuation. The following 

poss1b1lity depends on detennination of geomechamcal propemes of the deposit rocks. aiming to 

make an accurate mathematical analy:ze of final slope stability and to calculate the more exact value 

of its mclmation However. it is necessary to carry out a supplementai:.. more detailed drilling 

investigation and qualifiably documented and evaluated geological survey with professional 

management 

4.1.1.5 OUTPOST HILL DEPOSIT 

GEOLOGY 

The sources for evaluation of the physical. chemical. mineralogical and petrological properties 
and for the reserves calculation of limestones were the following· 

\!Written information of R. K. Weller. ( 1968). Summary report 

Bl Brief field geological maping and sampling (UNIDO geologists) 

C I Chemical analysis of the samples taken by UNIDO geologists (made in Chilanga Cement plant) 

DI Chemical analysis of the samplPS taken by UNIDO geologists (made in UNIDO team laboratory) 

E ! Physical analysis of the samples taken by LTNIDO geologists (made in UNIDO team laboratory) 

F ! Mineralogical and petrological analysis of the samples taken by UNIDO geologists (made in 

VNIDO team laboratory) 

The effort of UNIDO team to gain primary information from geological investigaticns failed 
because of lack of available information The archive Summary Report of R. K. Weller (1968) was 
the only information on Outpost Hill deposit 

The deposit is bounded in the north-west and west by micaceous schists, and to the south by 
calc- silicates and impure carbonate rock To the Northeast and east the limestone disappears beneath 
thick overburden 

The strncture is extremely complicated with a net of east-west striking folds, fanning out 
towards the west and plunging towards the east, which are superimposed on at least one earlier major 
fold phase lsoclinal folding of individual color bands 1s frequent In effect, the deposit represents the 
folding core of a relatively thin band of limestone occurring Y.11hin a schist I impure carbonate 
succession 

The entire hill feature is underlain by grey, medmm to coarse grained limestone, generally 
banded in grey and whrte, and with occasional bands of limestone carrying abund:mt graphitic shale 
and petite fragments 

The water table rests at approximately 18 30 m below the foot of the hill 

Chemical Composition 

The overall grade of the deposit 1s high, with \1gCO., values below 4 °o ( MgO - I, 92 ) and 
tot11I carbonates generally over QO % The bands of limestone contammg pehte fragments whe:-c the 
\;1\0. \,1lucs drop to~() - 90 ( CaO 44,8 - 'i0.4 °01 and '\1gf0. v;ilucs ocras1onallv nse to 6 '>10 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



No. Sample Rock type Cao Mi:O Si02 Al203 Fe203 L.0.1. S03 K20 Na20 PbO ZnO CuO Plo~ Cl Sr 
- -

(%) (%) (%) (%) (%) (%) (%) (%) (%) <t>em) (porn) (ppm) (%) (Oo) (on) 

l 
1. OH-1 Limestone 52.26 2.43 0.55 0.09 0.::16 43.87 0.01 0.02 0.03 5 9.00 14 00 0.14 0 00:' 0 O~l 

- 2. OH-3 Limestone 53.55 1.57 0.53 0.22 0.36 4::1.49 0.05 0 05 0.02 st 32.~7 1002 0 07 () 010 (l ()JO 

""' 3. OH-4 Limestone 47.24 0.85 9 05 2.20 0.91 ~8.27 0.05 0.~6 0.54 '.! 15 5976 1252 0 18 i 0010 (I (l:' ()-

4. OH-6 Breccia 4.45 0.91 75.02 7.90 3. 18 4.57 0. 10 2 70 0 04 st 41.09 1:'.02 0.10 0 010 0 Q(i~ 

5. OH-7 Limestone 51.36 250 1.14 0.50 0.41 43.56 0.19 0.08 0.02 st 11.21 11.27 0. 11 0 010 (\ o:: 
6. OH-9 Limestone 49.21 1.88 6.53 0.62 0.36 40.88 0.09 0.24 0.01 5 4.00 13.00 0.11 0 005 0 Oi~ 

Table 4-8 : Chemical analyses of the rock samples • Outpost Hill deposit • UNIDO team laboratory 

--------------------



(!\lgO - 2.88 °o ) are the exceptions The analyses of the surfa(e samples taken bv l'NIDO team 
geologists shows the following chemical composition (0 o) CaO -lQ :! I - 5Y ""· \1g0 0 85 - 2 "0 

In add1t1on a low grade lens has been broadly delmcak~ m the center of the deposit with 
MgCO, values nsmg to 16 ~o ( MgO - 7,68 ) including one dolomnc band It is estimated that by 
careful quam·ing this material can be incorporated into stone av:ulable for cement manufacturing. 
but 1t has b...'el1 onutted from R ~ Weller ( 1%8) proven rese1\-CS cstunatcs 

lllc alkali content 1s fairly low. with mean figures of 0.2-l 0 o 'a-0 and 0.:!8 °o f\..O 
Phosphate figures are rather higher with an average value of 0.17 ° o P!O. The Pb and Zn contents 
are negligible 

As to the analysis of the surface samples which have been taken by C~IDO team geologists. 
the chemical composition of limestones from Outpost Hill deposit 1s as seen on the Table 4 - 8 

Resen·es 

Reserves have been calculated to a depth of 18 m (60 ft) and 27 m (90 ft) below the foot of 
the hill 

Total reserves of the deposit are 6, 4 million tones. Proven reserves to 18 m below the foot of 
the hill are 4.6 million tones Proven reserves to 27 m below the f~ of the hill are 6.4 million tones 

Table 4 - 9 : Physical analyses of the rocks samples (UNIDO team laboratory) 

Sample Rock Bulk density Specific density Porosity I Relative density 

(k2.fmJ) (k2fmJ) (%) (°lo) 

OH-3 Limestone 2,564 2.713 5.50 94.50 

OH-4 Limestone 2,500 2,710 7.75 92.25 

We propose a detailed, geological revaluation of Outpost Hill deposit because of nec<l to 
confirm the amount of limestone reserves calculated by R K Weller Cl 968) and a more accurate 
knowledge of chemical. physical (see Table 4 - 9) and technological properties with regard to the 
requirements of the new prorosed dry production process and the nght way of developing of the new 
quarry of the Outpost Hill deposit 

lllerc 1s proposed to use limestones from RP3 deposit, after its depletion to develop new 
quarry m Outpost Hill deposit The total amount of proved reserves in RP3 deposit is 9.3 mil tons 
(according to revaluation of ZCCM ore reserves calculation by lJ~IDO geologists). in Outpost Hill 
deposit 6 4 mil tons (according to the limestone reserves calculation of R K Weller, I 96K) The 
total amount of proved reserves 1s 15 7 mil tons. This amount 1s sufficient for more than _;o years of 
hfe of the new proposed expanded '."'h1langa Cement Plant 

According •o the information available the average quailty and total amount of limestones of 
R'.11 and Outpost Hill deposits correspond to the requirements of the proposed technology Because 
of more scns1t1veness of the new proposed dry production process technologv to nuctuat111g of 
chcn11cal. phvs1cal and technological properties of raw material and with regard to small quant1t\ of 
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mfonnation on Outpost Hill deposit there is. of course. the need of more detailed geological. 
chemical and technological study of limestones properties on both t'·e deposits 

4.1.1.6 HYDROGEOLOGY AND WATER OF LIMESTONE DEPOSITS 

The most important hydrogeological property of prequartemary rocks building 
deposits is the pore space they incorporate_ ll1e pore space may be contemporaneous v.ith the 
rock - the primary porosity or it may be due to subsequent processes, such as fracturing, 
solution or weathering - the secondary porosity 

Limestones in the quarry are consolidated and have been metamorphosed_ They are 
stepped over by net of fissures and closely spaced joints_ 

The main source of water in quarry is mostly from surface water, the contribution of 
ground water is very small The siz.e of the sump has important part especially during the 
rainy seasons. The pump capacity will be designed according to the hy<L·ologic conditions and 
of course the area of the open pit to be sufficient to handle a heavy down pour_ 

From the hydrogeological point of view the establishment of daily pumping records. 
amount of drainage water and hydrological data wou!d be used and helpful in hydrogeological 
assessment. 

Limestone resources in Chilanga area are depicted in the Annex 2. drawing No 8 

4.1.2 PHYLLITE 

Phyllite is used in cement production process to !>tabihze chemical compos1t1on of the r<m 
materials_ The main portion of phyllite for the existing Chilanga Cement Plant is quarried m 
Chi1anga Quarry situated approximately 5 km from the plant near the road to RP3 quarry_ 

The sources for evaluation of the phy:>ical, r.hemical, technological. mineral<'g1cal and 
petrological properties of phyllite and for assessment their reserves calculation were the followmg 

A.I Brief geological investigations of phyllite sources <UNIDO geologists) 

Bl Chemical analysis of the sample taken by UNIDO geologists (made m Ch1langa Cement Plano 

Cl Chemical analyses of the samples taken by UNIDO geologists (made in UNIDO team 

laboratory) 

Di Chemical analysis of phyllite used in the ex1stmg Chilanga Cement Plant (made in Ch1langa 

Cement Plant Laboratory) 

Si02 Ah OJ Fe?03 CaO MgO K20 Na20 PbO 

Sample 
(%) (%) (%) (%) ('%) (%) (%) (%) 

nff-1 67.75 l.'U4 4.60 ~ 04 ~ 71 

('fff-IC 66.88 15 13 5 70 0.75 ] !) 3 68 I 31 5 

CHF-1 - chemical analyz.e made m Chilanga Cement Plant Laboratorv 

CHF-1 ( - check chemical analyz.e made m L\;IDO team laboratory 

Tahle-' - 10: Analyses of phyllite from the quarry nearhy rement plant 

ZnO P20~ ('I 

{%) (°/.t) (rin) 
-·- ·-----

7 00~4;;;;~; 
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I AlzOJ 
I 

Sample SiO! •·e20J CaO !\1g0 K20 Na20 PbO ZnO P20, Cl 
(%) (%) (%) (%) (%) ( .. /o) (%) (%) (%) (%) (%) 

CHL-1 74.56 11.24 4.83 0 35 1.% ·' 27 0 i:: 0.01 

CHL-2 67.82 IO 37 4 74 .. 83 :! :!Y 341 0 15 5 7 0 04 0.01 

CHL-1 - sample of red phyllite, CHL-2 - sample of green phyllite 

T~ble 4 - 11 : Analyses of phyllite from Chilanga quarry (ll~IDO team laboratory) 

The quality of phyllite used in the existing Chilanga Cement Plant ,.,;11 be suitable also for the 
proposed expanded plant (see Tables 4 - 10, 4 - 11 and Figure 4 - 4) There is only a need of brief 
geological investigation of the phyllite quarry to know the horizontal and vertical variability of 
chemical composition with regard to proposed dry process technology 

4.1J COAL 

Coal ~ill be purchased from Maamba Collieries or import from Hwange m Zimbabwe (these 
two kinds of coal are used in the existing cement plants in Chilanga and I\dola) 

Consumption of coal: Low calorific value (kcal kg) 

(kJ kg) 

Supposed specific heat consumptior (kcal kg clinker) 

(kJ/kg clinker) 

Consumption of coal (dry) (tpd) __ 

Consumption of raw coal (l.5 % H~O> Ctpd) 

(tpy) 

+25mm +19m 1+12.7m +4.8mm 
(%} m (%) m (°lo) (%) -

Avg 94/95 3, 11 48,J 66,0 86.70 

01/95 2,60 22,8 41,8 69,80 

01:q5 4,70 I 90,?. 36,7 49.20 
I 

03-9'.'i 3,40 45.6 68,9 88. :o 
04!'>5 3,50 34,'> 58) 85.hO 

():' 9:' 0,00 0.0 0,0 0.00 

27.030 

780 

3.266 

120 82 

!11 7 

Ash Cal.val \"olat. I Moist. 
('';O) (kcal/ke) (%) (%) 

18.10 6456 23. IY l,23 

16,20 6630 25.10 1,10 

21.25 6200 20.44 U:' 

IX,70 6410 2--UJ(J 1,60 
·-

l7,60 6510 21.92 i 1.20 

i 0.00 0 O.OtJ : I Q_(}(j ----
06 C)) 12.60 39,2 59,7 87. 7() .1~2.87 6060 ' -, ' Mi -f. ~---
07.'9.'\ j t\90 2'>,8 49,6 81.00 22.~.Q_ 61 (;.) I .21.&o l.20 - -- I -
08 C)'i I 0.00 0.0 l!U ()C)_ 'i() 2'i_()0 :'8()() I 22 &r1 : .on 

Tahle 4 - 12 : Raw coal analysis (C'hilanga Cement Plant I .ahora(on l 
' . 
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I 

SiO! Ah OJ Fe?O_, CaO !\tgO I SOJ Total 
(01.) (%) (%) (%) (~~) (%) (%) 

I-

A~.94/95 53,07 )0.~3 6.89 -1,91 1,50 1,58 98,2 --I 
01/05 -17.10 30.49 7_.l6 8.07 2.17 251 97.8 

------- ---- ----·- ~ r-----
I I - -021.)5 5352 28.67 l). 97 ).6:- O.li3 1,-15 100,2 

03/Q5 52,80 27.51 9.82 5,13 0.59 1,89 97,7 

04/Q5 45,35 31,10 -1.70 -1,72 0, 7.2 l,IO 87,7 -
05195 45,35 31,!0 4.70 4,72 o.n 1,10 87,7 -
06/95 52,55 23,17 14.33 6,.21 0,88 3,20 100,3 

07195 48,00 28,17 9,69 3,61 0,88 1,75 92,l 

08195 55,40 27,50 12,65 3,61 0,88 1,17 101,2 

Table 4 - 13: Coal ash analysis (Chilanga Cement Plant Laboratory) 

To check coal ash quality there have been taken sample of coal from Chilanga Cement Plant 
coal storage (see Table 4 - 14) 

Si02 Ali OJ Fe20J Ti02 Cao MgO P20~ K20 Na20 
(%) (%) (%) (%) (%) (%) (%) (%) (%) 

CHC-1 57.15 35.08 2.68 2.47 I.II 0.79 0.2 0.72 0.01 

Table 4 - 14: Coal ash analysis (lfNIDO team laboratory) 

The quality of coal used m the existing Chilanga Cement Plant (see Tables 4 -12, 4 -13 and 

4 - 14) will be suitable also for the proposed exp:mded plant 

4.1.4 RA\/ MIX CO~POSITION 

The following raw mix composition of kiln feed is foreseen 

Quantity oi ash from coal passmg to clinker (0,o) 

Proposed composition <dry wnd1t1ons) 

L1mestor.e • phylhte (0 o) 

foal ash ("'o) 

Capacity of the kiln in clinker <tpd) 

Etlcct1vc workmg d:iys per vc:u 

:\111111:il product1on of clinker (iJI\ I 

1.4 

'18 () 

I 4 

I • !lOO 
' 

'100 

1 ()() (1(1('1 
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One ton of clinker produced will require. I. 6 tons of kiln feed including coal ash and losses in 
handling. 

Consumption of raw mat.!rial (dry) (tpy). ... . .. .... 480.000 

Then:of: Raw c<>rr.pcn<!'lts (limestone+ phyllite) (tpy) .......................... 473,.280 

Coal asJl (tpv1 . 

Consumption of raw components (dry) (tpy) 

The!"eof: Limestone (94 %) (tpy) .. . 

Phyllite (6 %) (tpy) ..................... . 

( onsumpti.)11 of limestone: 

- in dry conditions (tpy). 

(tpd) ........ . 

- in natural conditions (.2 °o H.20) (tpy) 

(tpd). 

Cons:!mption of phyllite 

- in dry cond111ons (tpy) .. 

(tpd) 

- in natural conditions (tpy) .. 

(tpd) 

4.1.5 GYPSUM 

. 6.7.20 

... 473,.280 

. .... 444,883 

... .. 28,3<>7 

444,883 

. 1,483 

... 453,96.2 

l.5D 

.28,397 

... 95 

29.8Q.2 

100 

Gypsum will be obtained and purchased from the existing copper producing plant '.\lbana 
belonged to ZCCM. It is also used i11 the existing cement plants in Chilanga and Ndola Despite to 
variability of the quality. chemical composition and moisture content (see Table 4 - 7) it 1s still 
acceptable for admixing to cement. To avoid probkms with depletion of b'YPSUm stock it 1s proposed 
to diversify suppliers of gypsum ( import from Zimbabwe or Tanzania) or to start 111vcst1gat1ons to 
prove alternative sources of gypsum in Zambia 

Admixing ratio of gypsum in cement is 5 ° o . <>5 ~o 

Consumption of gypsum (dry) (tpy) 

1111 natural cond1t1ons) ttpy) I~. \00 
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Moist. Si02 A!iOJ Fe20J CaO MgO SOJ Total CaSO.a lnsol . 
(%) (%) (%) (%) (%) (%) (%) . 2H20 res id 

(%) 

Av~.94/95 3715 5 06 6S! 2 74 35.2Q 2 40 37 Q5 QO 0 8159 I.<>3 

01/95 43 50 2.40 5 03 0.44 35 73 2 17 41 35 87 I 88 <lO 0 70 

02/95 44 20 4.80 6.:'8 0 S5 34.14 l.6 7 43.28 013 <)305 2 24 

03/95 34,50 7,43 7,32 8,96 30,65 1,55 36,56 92,5 78,61 2,36 

04195 26,10 20,15 8,37 l i,96 20,07 0,72 30,13 92,0 64,78 34,80 

05/95 .26,50 20,70 8,37 11,94 20,60 0,85 31,15 93.6 65,80 31,50 

06/95 23,40 17,80 4,58 16,44 19,.24 1,77 36,.23 %,I 77,90 .24,50 

07/95 26,30 24,60 9,15 13,07 19,24 I,77 32,90 100.7 70,70 34,.20 

08/95 24,60 20,80 12,87 9,93 18,77 1,78 28,71 92,9 61,72 38,80 

09/95 .23,70 22,30 10,87 10,84 17,38 1,33 .25,39 88, I 54,59 39.40 

Table 4 - 15: Gypsum analyses (Chilanga Cement Plant Laboratory) 

To check gypsum quality there have been taken two samples of gypsum from Chilanga 
Cement Plant 2V0sum storage (see Table 4- 16). 

Caso .. Si01 Ali03 Fe20J CaO MgO sol Sr Cuo PbO ZnO 
.2H20 (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) 
(%) 

G-1 97 2.56 0.14 0.61 31.06 0.41 44.26 015 0.001 0.01 0.001 

G-2 62 1655 3.76 12.00 1944 1.02 28 29 0.03 102 0.01 0.02 

Table 4 - 16 : Gypsum analyses (UNIDO team laboratory ) 

The quality of present used gypsum is also suitable for the proposed expanded Chilanga 
Cement Plant 

4.1.6 POWER SUPPLY 

Electric power necessary for operation of the expanded C'h1langa Cement Plant will be 
supplied by ZESCO, by tapping from the existing 33 kV overhead transmission line. leaded along the 
cement plant 

The existing departments included in proposed plant will be supplted by electric power the 
same way as at present 

Specifications 

Voltage (kV) 1-phase 31 kV. 50 Hz 

Source Electric Power forporation (ZESfO). Lusaka 
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.... l~O 

.. 37,800 

. .. approx 126 

-U.6.1 POWER CONSUMPTION 

Specific power consumption (kWh/t) 

Annual power consumption (MWh/y) .. 

Daily power consumption (MWh/d) . 

Hourly power consumption (MWh/h) . . ....... approx. 5.25 

Estimated maximum power der.1and of the expanded Chilanga Cement plant is approximately 
Q MW (installed power 12 MW). 

4.1.7 WATER SUPPLY 

Service and potable water will be supplied from the existing water syst~m by two separate 
branches. 

Process water demand (l/s) ......... . . ......... 8 

(m3/y) .. . ..... 101,000 

Circulating cooling water (l/s). . .... 20 

Potable water demand (l/s) .......... . . ................ 0.2 

(m 'Jy) ............... . . ..... 5,000 

TEST ASSAY (m2'1) 

Cu < 0.065 

Ni < 0.0326 

Zn < 0.0097 

Fe 

Cr < 5.14 

TF:ST ASSAY (mg/1) 

Mn < 0.017 

Me 51AI 
1--..a....---~~---~-----~----1~--------------~---

" < 0.0077 
~-----------------------!-----·-------- - -------------- ·--------- ·---

Ph < 0.266 
-----~-----

s fl.15 ----- -------------''---------+--·-·-- --------------------
< 0.0062 --·-----------------~---- - ·-----· -- --- ---------·-----·---· --· -

"" , IU12X4 
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TEST ASSA\' (mg/I) 

Cl IO 

As < 4.10 

Ca 1-1.38 

Al <4.0 

p 7.47 

Nitrate Nil 

Table 4 - 17 : Analysis of the technological water (old quarry dam) 

Technological water used at the Chilanga Cement Plant will be also possible to use ir. 
proposed expanded plant (see Table 4 - 17) 

4.2 SUPPL\' PROGRAM 

Supply program 1s cakulated for the following production program• 

Number of working days per year (dpy) . .... ............................... ... . 300 

Annual production of clinker (tpy) .... . ........ ····················· ... . .... 300,000 

Annual production of cement (tpy) . . . . . . . . . . ..................................... . 

4.2.1 RAW MAT1'.:RIALS 

Annual consumption of raw materials in natural conditions• 

Limestone (tpy) 

Phyllite (tpy) 

Gypsum (tpy) . 

4.2.2 INPUTS - AUXILIAR\' MATERIALS 

Paper bags (3 % break) (pcs/y) . 

Refractories, insulation (tpy) . 

Grinding media (cement) (tpy) 

Lining (cement mills) (tpy) 

Lining (raw mill) (tpy) 

Lining (coal mill) (tpy) 

Lubricants 011 (l/y) 

Lubricants grease <kg v) 

. ... 315,000 

. 453,962 

29,892 

15,300 

. 6,489,000 

350 

120 

60 

. 12 

18,000 

\000 
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Spare parts (tpy) ..................................... . . ... l.~O 

Consumables (pcs/y) .................................. . .. ... . ............. 3,000 

Explosives (tpy)..... .. .. .. . ... . . . . .. . . . . . . . . . . . . . . . . . . . ...... . . ... 60 

Primers (pcs/y) ......................................................... . . ................. 18,000 

Detoning fuse (m/y). .. . . . ............ ... . . ........... . . .................. 20,000 

4.2.3 l'TILITIES 

Raw coal (tpy)................... ...... ..... . .................. . . .......... ····· 36.798 

Electric power (MWh/y) .................................. . ···················· 37,800 

Service water (m3/y) .................................. . . ................... 207,000 

Potable water fm3 /y) ................................... . . ........................ 5,000 

Diesel oil (l/y) ............................................ . ............... 250,000 

4.2.4 SUPPLIES 

4.2.4.1 RAW MATERIALS 

Limestone deposits: RP3 and Outpost Hill - situated Q_ respectively 12 km from Chilanga 
Cement Plant (own resource). 

Phyllite deposit is situated 5 km from Chilanga Cement Plant nearby the road to RP3 deposit 
(own resollrce). 

Gypsum is to be purchased at Nbana (copper works). 400 km from the cement plant. 

4.2.4.2 INPUTS - AUXILIARY MATERIALS 

Inputs, e.g. paper bags, refractories, lubricants. explosives will be purchased in the markets 
abroad, partly in the local market (according to the possibilities) 

Items, as are grinding media. lining of mills and spare parts will be also imported. 

Consumables are available mostly in the local market 

4.2.-1.3 llTILITIES 

Coal necessary for burning of clinker will br purchased from Maanba coal mine and 
transported to the cement plant by trucks over the distance of 400 km. 

Diesel oil will be purchased from Ndola Refinery by local transport corporation. 

Power will be purchased and supplied from Electric Power Corporation CZESCO) by tapping 
on the :n kV overhead transmission line. 

Service and potable water will be obtamed from ex1stmg water system m Chilanga Cement 
Plant 



4.2.5 SllPPL \' SCHEDULE 

The transport of lime~~'~ will be ensured by own company trucks using existing road (aft.er 
depleti;:x1 of RP3 Quarry there v.ill be build 3 km of the new rood to Outpost Hill deposit). Crushed 
limestone will be stored in the storage hall 

Limestone storage capacity 2 x 1 days 

The phyllite will be transported by cornpany trucks and stored in the existing crane storage 

Phyllite storage capacity ...................................... . 20 days 

Gypsum will be supplied from Nbana by the local transport companies The road is trafficable the 
whole year around 

Gypsum storage capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 80 days 

The supply of coal will be ensured from Maamba Collieries by the local transport companies The 
road is trafficable all the year around. 

Coal storage capacity 

Clinker storage capacity . . ................. . 

Cement storage capacity ............................................... . 

Diesel oil will be supplied by the local transport companies 

Diesel oil storage capacity 

Inventory of paper bags 

65 days 

25 days 

.8 days 

Inventory of spare parts, grinding media, linings and ;-efractory materials 

... 30 days 

90 days 

. I year 

Inventory of imported consumables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Inventory oflocally available consumables ........................... . 

4.2.6 lfNJT PRICES 

... 6 months 

. 3 months 

In general, the all unit prices of materials and inputs have been stated according to current 
prices valid by September 1995 and used by Chilanga Works (sec Table 4 - 18) The prices are 
derived from costs presented in monthly reports having been generated from the penod January -
September 1995. 

For the computing of prices in USD there y,ere used the average monthly middle exchange 
rates for the period January - September 1995. The average of this period is a60.67 K per one 
USD. 

The prices of materials and inputs of foreign and local origm include transport costs. 1 e. they 
equal to franco Chilanga Works prices 

('omments: 

- Gypsum will be supplied from Nbana as mentioned above. 

- Paper s'.lcks are imported from Tan?.ania. 3Ply sacks are used for local sales and 6Ply sacks for 

export sa lcs 
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TABLE 4 • 18 

Quantity 

15, 300 

5, 191 
1, 298 

350 

133 
60 

18, 000 
5. 000 

60 
18,000 
20,000 

35, 854 

37, 800 

207, 000 
s, oon 

250,000 

Unit 

t 

1, 000 pcs 
1, 000 pcs 

t 

t 
t 

I 
kg 

t 
pcs 
m 

t 

MWh 

cu. m 
cu. m 

I 

ESTIMATE OF PRODUCTION COSTS: MATERIALS ANO INPUTS 

Item descriotions Unit cost in USO Total costs in thousanas USD 
Foreian Local Total Foreign Local iotat 

Raw material 

Gypsum 26.00 26.00 39i 80 397 80 

Auxlll1ry m•terl•I• 

Paper begs 3PL Y (local) 266.17 266.17 1,381 70 1.381 iO 
Paper begs 6PL Y (export) 527.66 527.66 684 90 684 90 

Refractories, insulation 899.70 899.70 314 90 314 90 

Grinding media 720.30 i20.30 95.80 95 80 
Lining (cement mills) 123.33 123.33 7 ~o 7 40 

Lubricants-oil 1.60 1.60 28.80 28 80 
Lubrlc1nts-gre11e 2.0B 2.08 10.40 10 40 

Works maintenance 1, 580 400 1,980 

Explosives 986.67 986.67 59.20 59.20 
Primers 1.07 1.07 19.30 19 30 
Detonating fuse 0.36 0.36 7.20 7.20 

Utllltlea 

Coal 42.60 42.60 1,527.40 1,527.40 

Electric power (tax 3%) 9.860 9.860 372.80 372 80 
MO level 202.20 202.20 

Industrial weter 
Potable weter 

Oieseloll 0.49 0.49 123.00 12300 

Overht1d materials 150.00 150 00 

Total •.150.40 3 212.40 I 1, 312.10 

--------------------



For the time bemg. the production of own paper sacks is not considered. It can 3nse as a 
forthcoming weak point in the high price as well as in pemtanent dependency in tough competition on 
the cement market 

- Refractories. grinding media. cxplns1\t'S and maintenance materials including spare parts arc 
delivered supplied front abroad with exemption of the pert of maintenance materials av:ulable at local 
market It has been assumed that tlus pert 1s incomparable lesser than that from abroad and tl1ercforc 
it is considered as foreign costs 

- Lubricants - oil and grease are available at Local market 

- Coal is supplied by local transporter from Maamba coal-mine. 

- Electric power: There are two pnces for electricity to be paid by cement plant. First. as a fixed cost 
gi\al by maximum demand level of kV A and secood, as variable according to consumption of 
MWh 

- Diesel oil is available at local market and can be supplied by local transporter front the Ndola 
refmery plant. 

- Overhead matenals: Unit prices have been computed from Chilanga Works monthly reports data 
They refer to chemicals for cleaning, protective clothing. welfare, safety expenses and insurance 
premium. 
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5. LOCATION, SITE AND ENVIRONMENT 

5.1 LOCATION OF THE CEMENT PLANT 

Two existing cement plants (Chilanga and Ndola) are fully operational at present. Even though 
the greater part of Chilanga Cement Plant equipment is obsolete and inefficient, its location in the 
vicinity of the Lusaka area is ideal. The presumption is that the substantial future share of the 
domestic cement demands will be concentrated around Lusaka and the southern part of the country. 
This location would be convenient from the point of view of potential, further export expansion. 

There are three potential locations in the Chilanga area taken into consideration. The main 
point of view is the availability of suitable limestone reserves 

Potential Site No.I - The Present Area of Chilanga Cement Plant 

It seems to be the most convenient and practical location because of the vicinity of the main 
north - south road (I km) and Lusaka ( 18 km). The RP3 deposits and Outpost Hill will be quarried. 
This area can be characterized as an area suitable for the construction of the plant with convenient 
overall conditioos. Another advantage of this site is the possibility to use the existing crushing 
departments. clinker storage, cement mills, cement silos, packing house and all auxiliary departments 
including the engineering network and railway. 

Potential Site No.2 - The Area of the RPJ deposit 

The second possibility has the main advantage of the vicinity of raw material deposits. The 
distance of this site from the main north - south road is 9 km and 25 km from Lusaka This area for 
construction of a completely new cement plant can be characteriz.ed as suitable for such a 
construction purpose 

The disadvantage of selecting the area of RP3 deposit is the highest investment costs and the 
building of: 

-complete production departments 

- complete auxiliary departments 

- complete service departments 

- road connection 

- water supply system 

- electric power system 

- construction of a new residential area 

The investment costs would be approximately IOO % more than those of the first potential site 

Poft-ntial Site No.3 - Combination Site 

l11e third potential location includes two sites l11e production of clinker with all necessary 
production and aux1hary departments will be located in the RP3 deposit area The produced clinker 
would be transported to the existing Chilanga Cement Plant by lorries The existing grinding. storing 
and loading c1pacit1es would be utili1.Cd in the Chilanga Cement Plant 

l11e clinker production department would consist of 

- complete production departments (crushing plant. preblending storage. raw material grmdmg plant. 
blendm!~ silo. rotary kiln lme. clinker silo. coal storage. coal grmdmg plant) 



- necessary auxiliary dep:utments 

- necessary service departments 

- road connection 

- water supply system 

- electric power system 

- construction of a part of a residential area 

The investment costs ,.,;11 be approximately 50 % more than those in the first potential site 

5.1.1 SITE SELECTION 

The judgment given in Table 5.1 was prepared employing the value analysis method where 
each criterion is evaluated by a number of points. The selected criteria take into account geological 
and geographical conditions, distance to a raw materill deposit, road connection and faci!ities, 
utilization of the existing production and auxiliary departments, necessary in\eStment c('S(s and 
utilization of the existing residential area 

The individual criteria are evaluated as follows: unsuitable = 0 points 

less suitable = I point 

suitable = 2 points 

very good = 3 points 

According to Table 5 - I the most suitable site for setting up the expansion of Chilanga 
Cement Plant is site No I The evaluation of site No. I is described in the following text. 

Site criteria Description Points Description Points Description Points 

Site No.I Site No.2 Site No.3 

Geographical Very good 3 Very good 3 Very good "' _, 

conditions 

Geological Good ') Good 2 Good ., 
conditions 

Traffic 
connectiom;: - 2 km 3 9km 2 2 km, 9 km J 
road 

- railwav lkm 3 no I lkm 3 

Utility existing 
connections: ex 1st mg 3 
- water 

IOkm I + IOkm ., 

ex 1st mg 1 
- power e!i1stmg J Hkm 0 +8km 2 -- ...._ _________ ~--· ----------------· -- ·----·----
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Ra"· material 
deposits: 1 !km -
- limestone 

9km 

- phvllite lkm 3 !km 

- ~-psum 400km 2 40Q km 

- coal 350km 2 350km 

Area Sufficient Sufficient 
including including 
reserve for reserve for 
extension ... extension _, 

Farmine No ... Yes :J 

Land 
preparation Moderate ... Extensive 
~irements 

_, 

lnwstment 100 °o ... 200 ''c. _, 

costs 

Residential Existing 3 '\e\\ 
area 

Total 41 

Priority First Third 

Table 5 - 1 : Site selection evaluation 

5.1.2 SITE OF THE C'HILANGA CE!\1E1'T PL\'.'\IT 

5.1.2.i LOCATION 

_, !km _, 

-
3 lkm 3 

1 400km 2 -
2 359km 1 

Sufficient I 

including 
reserve for 

... 
extension 

... 
-' -' 
2 Yes-No 2 

! 

I Extensive 2 

I 150 °o 1 -

I Limited .., 
-

21 ~5 

Second 

l11e expanded cement plant with a da1I\ capacity of clinker 1.000 twill be located in the area 
of the existing Chilanga Cement Plant. which 1s situated 18 km south of Lusaka on the mam north­
south road 

The proposed site for the expanded pan of the cement plant can be characterized as an area 
sU1tablc for a new production departments construction with convenient overall conditions 

l11e other possible localities arc not taken mto account because of these requiremc1:ts 

- take over of additional land and consequently elevated costs of land and it!> preparation 

- construction of all tht: new production depa11men1s 

- construction of the new auxiliary service<; 

- construction of a new infrastructure 

l11e establishment of the e'ipandcd cement plant 111 the proposed location 1s supported by 
cement shortages mainly in the Lusaka region and the southern part of Zambia and al~o bv the 
poss1b1lt11cs of expanding cement c'ipons to \ l:ll;m 1 anrl Z1111oab\\e 



KK 

5.1.2.2 SITE Of THE PLANT 

Tht> new lay out is influenced by a necessity to utilize and continue the o~ration of some 
ex1st111g production departments. existing :nmliary semccs as well as b~· raw material av:11labilit~· 
and linking to the existing networks. 

a ) Site conditions 

The following site conditions for the selected site of the expanded cement plant erection and 
operation nre: 

- Expansim site area · 200 (L) x 150 (W) :n 

- Altitude 1.280 m above sea level 

- Soil load-bearing capacity: 0,3 MPa 

- Underground water level: > 60 m below the surface 

b ) Geographical and transport conditions 

The existing cement plant is located in the Chilanga area, about 18 km from Lusaka. 

Distance from the main north-south road: approx. l km 

Distance to the RP3 dqlosit: approx. 9 km 

Distance to the phyllite dqx>sit: approx 5 km 

Coal will be obtained from the existing mine in Maamba, 350 km south of CCL 

Gypsum will be obtained from the existing copper works in Nbana, 400 km north of CCL 

The existing cement plant has a good connection to the main road and railway 

S.2 LOCATION OF SUITABLE LIMESTONE AND PHYLLITE RESERVES AND 

RESOURCES IN LUSAKA AND IN THE SUBREGION 

S.2.1RP3 DEPOSIT 

Location 

This deposit was located in late 1965 and lies 9 km south-west of Chilanga RP 3 formed a 
low spur striking south-west from the Kafue .. Escarpment .. and rising approximately 24 m above 
the surrounding country side. 

The deposit underlines an area of approximately 173,000 m!, has a length of about 600 m and 
the width varies from 120 to 250 m. 

Geological mapping and surface samph .. g were completed during early I 966 and a detailed 
drilling programmes were carried out in 1968. 1981 and I 987 to investigate the deposit to a depth of 
215 m below the foot of the hill. 

According to field survey of UNIDO team geologists and revaluation of limestone reserves 
their total amount is 9 3 million of tons. 
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5.2.2 OUTPOST HILL DEPOSIT 

Location 

The deposit lies 12 km south-west of Chilanga and consists of an isolated. subcircular hill 
some 300 m in diameter and rising 30 m above the surrounding flats_ It was located. briefly mapped 
and sampled in late 1955 by the CDC geological team. and a mining title registered 

In 1965 the deposit was investigated in detail by mapping. surface sampling. trenching. and 
diamond drilling_ 

The total amount of limP.Stone resef\'CS is 6.-t million of tons (the result of R. K Weller. 1%8. 
proved reserves calculations)_ 

5.2.3 PHVLLITE RESERVES AND RESOURCES 

Phyllite is used as a corrective material to touch up chemical composition of raw materials_ 
The main source (beside the sporadic quarrying in the area I km south of Chilanga Cement Plant) 1s 
Chilanga Phyllite Quany some 5 km south-west of the existing plant. The amount of phyllite 
reserves for the proposed expansion of Cement Plant is satisfactory_ Because of the great variation of 
chemical composition and high content of Fe!O•. Na!O and K!O (alkali content is very imponant for 
the proposed dry process) it is recommended to carry out brief geological investigation of phyllite 
deposit to identify the geological structure of the deposit '"ith aim to avoid the unsuitable pans in th~ 
quarry development. 

5.2.4 FOUNDATION CONDITIONS OF THF. CHILANGA PLANT AREA 

During survey W'lrkS (trench TP - I) a disturbed sample of soil with natural water content 

have been taken for determinate classificatory rock propenies and engineering geological conditions 

of underlying soil. 

The sample (eluvial horizon) was tested in L1NIDO team expens· laborat0ry_ The following 

methods have been used -

- granularity compose 

- :\tterberg·s limit 

- natural water content !soil moisture 

The name of soil - sandy loam with ~~mbol S'.\1 has been determinated from particle size 

distribution curve It has the following building code characteristics 

Poisson s ratio ( µ) 

Soil moisture on liquid limit (w1 ) (
0 o) 

Soil moisture on plastic limit (Wr ) (0 o) 

Consistency index Cl. ) 

Plast1c1ty mdex (II') (0 o) 

Soil densllv (/) (kN nf') 

.. 0.~0 

20.00 

17.00 

2.'>7 

3.00 

18 



9'1 

Modulus of deformation (E,,.,,) (MPa) ______ __ _ __ _ _ _______ _ 5 - I<; 

Bearing capacity (RJ,) tkPal 

Footing bottom for new line of Cement Plant is suggested in solid rock after removing 

the weathering horizon The following chancteristics are determinated in according to the Building 

code for solid rock and semisolici rock: 

Solid rock (crJ(MPa) 

Semisolid rock (crJ (MPa) 

---------····-·······---·--- - -····-··-··- - ·- ________ > 50 

---· ··-···-······-···········-···-- --······-·-·-···- --- 150 - 50 

Wit.'1in the framework of the proposed new line of Cement Plant there is necessary to 

determinate special engineering conditions ,,in-situ .. to collect all engineering characteristics for 

foundation of structures 

S.3 LOCAL CONDITIONS 

S.3.1 CLIMATE 

The mean armual temperature in Zambia is largely within the moderate range 18.0°C and 
22.0°C. During December - February the daytime temperatures vary between 20.4°C and 26.3°C 
and the night-time temperatures vary between I 7 _ 3°C and 2 I. 8°C. The maximum air temperature is 
usually below 35°C. The mean, yearly relative humidity varies between 55 % in the extreme 
southern parts of the country to 72 % around the lake shores. The winds are generally light in 
Zambia. The dominant direction of the winds is mostly in the East - West direction, rarely in the 
south-east - north-west direction. The windspeed is 12 kmJh maximum, except strong winds during 
thunderstorms. The seasonal (October-April) minimum assured rainfall varies from 229 mm 
(Katondwe Mission) to 1103 mm (Lake Bangweulu). However many stauons in Zambia have a 
dependable rainfall of 600 - 800 mm, corresponding to an average seasonal rainfall of about 850 -
1,000 mm. 

The climatic conditions according to the data obtained from the Mt Makulu chmatic station in 
Chilanga area are as follows: 

The hottest month is October with the mean temperature of 24.6°C. June, the coolest month, 
has the mean temperature of 15. 7°C. Frost occurs, particularly in June and July and the lowest 
minimum temperature ever recorded is -l.6°C The range of relative humidity is from -:.7 % 
(October) to 83 % (February). A major feature of the climate in the Chilanga area is the persistence 
and strength ofU1r. easterly winds. The highest mean windspeed is attained during September and the 
lowest in February [vap .. e,..ation ranges from 284 mm in October to I I I mm in February. The 
mean annual rainfall. acc"n1i11g tc 1ata of The Meteorological Department of Zambia .for the 
Chilanga area is about 850 mm The main portion of rainfall is during the rainy season from 
November to March. with the maximum in December (219 mm), January (203 mm) and February 
(177 mm) 

To characteriz.c the local climatic conditions - see Table 5 - 2 
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-~ 
!\fontft ~ Tempttature Rainfall Wind 

mu. i0 Cj min. (0 C) mm km/h -1994 --· Jaim2ry 27,9 17,3 244.1 5.6 

feb!'uarv I 27,9 :6,3 140.7 5,6 ---·-
March J_ 2?,7 14,6 2.7 3,7 ---
Apnl 28,7 ~ .4.o 21,9 5.6 

---"--· - --= r Mav ~6,7 0.0 5.6 .___.,. ___ - _J__~--
.June 24,2 • 8.1 0,0 3.7 
July 23,4 8,7 o.o 5.6 
August 26.I 10, I 0,0 5.6 

September 30.4 15,5 0,0 7.4 

October 30,3 16,6 27.0 7,4 

November 
.,., ., 

19,9 41,1 7.-t ·"-",.' 
December 29,7 18,5 , ..... .,, """ 

--'-'·-' 5,6 

1995 --
January 28.9 17,5 108,7 5,6 
February 28,I 17, I 131,2 3.7 
March 29.1 15,5 82.7 5.6 
~ 

April 28.5 15, I 0.5 5.6 
May 27,7 13,5 0,0 5.6 
June 24,3 1.1 0,0 3.7 
July 24,8 9,7 0,0 7,-t 

August :s.3 13,9 0,0 7.-t -
September 32.2 16,5 o.o 7.4 

\fostly winds blow in the East-West direction. from time to time Southca!.t-Northwest. 
Wind max !2 km·h. 

Table 5 - 2: Data on Climate in the Chilan~a Area 

5.3.2 SE:ISMICIT\' 

Zambia hes at the southern end of the East Afnc~n Rift \'allc\ System whose scsmicity has 
been studied in detail The sesmicity in Zambia may be divtdcd mto five zones. The Chilanga area 
hes between zones 'Jo I and 4 The Kariba zone (\io I) has the highest se1sm1city. It is due to the 
mfillmg of the dam which has resulted m the reactivating of the already existing NE-SW trending 
fault 1one Zone l\o 4 1s the zone of diffuse se1sm1city nus mcludes part of the Copperbelt. where 
some of the se1sm1c activity 1s due to mm mg activtty The level of scisn11c1ty in both of the zones 1s 
rclat1v~l~· small. not requmng special anti-sc1sm1c arrangements 111 the Chilanga area applying to 
such actl\1tv 01s the reconstruction of the Ch1langa Cement Plant 



5.J.J liTIUTIES 

Water suppl~·: 

Service and potable water will be supplied by the existing water supply system 

Eltttricity: 

The existing cement plant is supplied from the overhead 33 kV line set up along the cement 
factory. This line will also be satisfactory for the new, expanded part of the Chilanga Cement Plant 

5.J.4 MANPOWER 

Manpower for the operation of the new, expanded cement plant will be proV1ded by the 
personnel of the existing Chilanga Cement Plant. 

5.J.5 CONSTRUCTION, ERECTION AND MAINTENANCE FACILITIES 

There are well-equipped workshops with skilled mar.power, stores, offices and a laboratory in 
the existing cement plant These facilities can be keep in use during the construction and operation of 
the next plant The construction and erection works can be c-.arried out by the branch offices in 
Lusaka. 

5.4 ASSESSMENT OF ENVIRONMENTAL IMPACTS 

The proposed dry cement production process environmental impacts can be evaluated from the 
point of view of the air pollution, water pollution, noise, waste and landscape impacts. The 
assessment of environmental impacts is possible to make only in general, because the type of 
machinery in the expar.ded plant is not known. In the case of requirement from the side of 
Environmental Council of Zambia, the complete process of an environmental impact assessment will 
be elaborated in the project stage. 

5.4.l AIR POLLUTION 

The existing Chilanga Cement Plant and also the proposed expanded plant are the source of 
the pollutants, solid and gaseous, emitted into the ambient air. The solid pollutants are represented 
mainly by limestone, clinker, slag and cement dust. The sources of the dust are primarily - stacks 
from the separatory machines and secondary - areas sources (roads, disposals, floors etc ) Gaseous 
polllitants are mainly oxides - N02, S02, CO. The main components of solid emissions art! limestone 
and calcium compounds - clinker minerals, calcium oxide and insoluble raw materials Their 
complete volume in the fonn of CaCOi is 40 - 43 % Insoluble raw materials are represented mainly 
by carbonates in the amount of 16 -34 % The alkaline influence also has MgO (12 - 15%) and 
from the point of view of the plants nourishment, potassium in the fonn of KiO (max 2%) The main 
chemical compounds of the solid emissions are CaO, MgO, Si02, Al,!0;, Fe20;, Na20, K20. MnO. 
P20~. Ti01 The amounts of the solid emissions will vary from 0 0 to 30 O mgNm·1 (in the 
conveyers). The emission standard according to the usual European standards ts about 50 0 mgNm·' 
The reduction of tl1e emissions will be achieved by the d·~usting of ail the dust emitting machines 
and equipment 
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The limiting Vlhes of emissions: 

- The emissions concentration of dust will be under 50 mg/Nm' 

- The emissions concentration of NO, will be under 1.300 mg/Nm' 

- The emissions concentration of SO. wi:I be under 400 mg/Nm' 

5.4.2 WATER POLLUTION 

There will be no toxic and hazardous substances produced b:• the new technology with 
possibility of the water pollution. The consumption and also the production of waste water. in 
comparison with the present technology. \\ill be much lower. This means that there will be the 
possibility to use the existil'g sewage system nearby the present site of the C'hilanga Cement Plant 

5.4.J WASTE MANAGEMENT 

The present system of waste management is suitable also for the proposed expanded plant The 
recyclable (paper, iron, oil waste) and municipal waste will be collected and hand over to authori7.ed 
companies. 

The proposed technology of the production of clinker is without any waste The materials. 
potentially considered as waste - the dust in the cloth filters- will be recycled back into the production 
process and used in the burning of clinker The dust from the clinker cooler and from the clinker 
conveyers will be put back into the last chain of the clinker transportation and processed mto cement 

5.4.4 NOISE 

The technology of the expanded C'hilanga Cement Plant is proposed to respect the usual noise 
emission standards - 85 dB in the outdoor departments, 70 dB in the indoor dep'.lrtmc11ts and "O dB 
(40dB in the nights) i11 the outdoor residential arezs. 

5.4.5 LANDSCAPE IMPACTS 

This category includes environmental impacts such as the impact in the landscape scenery 
,'.fter working out the abandoned quarries will have been this kind of negative, environmental 11npact 
of a pe1TI1anent character. 

5.5 COST ESTIMATE 

There are no costs of land 

The Head Office and C'hilanga Works. Kafue road. C'htlanga are located on the land held 
under certificate of title No. 2042'.! for QQ years from I January. 1950. 



6. ENGINEERING AND TF.CHNOl.OGY 

6.1 PRODt'CflON PROGRAl\1\1£ 

Q.f 

Future prognoses of thl! consumption of cement in Zambia (includmg of export 1_ 

according to the market analysis (see Chapter 3) is as follows (tpy) 

1995 2000 2005 2010 2015 

Total Base case 285,000 530,000 615,000 615,000 750,000 

Uppercase - 600,000 700,000 800,000 800,000 

Ndola Works output 170.000 280.000 300,000 300,000 300.000 

fhilanga Works output 115.000 250.000 315.000 315.000 -t50.000 

From these - export 64,000 100,000 123,000 123,000 150,000 

-domestic 221,000 424,000 492,000 492,000 600,000 

According to the above mentioned prognoses it is supposed that Chilanga Cement Plant will 
produce: - after the year 2000 approx J 15,000 tpy of cement 

- after year 2015 approx 450,000 tpy of cement 

The main subjects of the feasibility study are the two alternatives of the expansion of the 
Chilanga Cement Plant: 

It should be indicated that the actual technological system operating in Chih"1ga 
Cement Plant is the wet production process. which is an obsolete technology. 

Alternative 1: Semi-wet Process of Clinker Production 

The conversion of the present wet process of clinker production to a semi-wet one v.ith a 
possible max. output of 720 tpd of ciinker (conversion of the kiln 2 and 3), would require the 
installation of a filter press section, dedusting unit, drying crusher unit and I-stage preheater of the 
kiln for each existing kiln The aim is to achieve an improved efficiency with minimum changes in 
the existing plant. 

Alternative 2: Dry Process of Clinker Production 

The setting up a new dry process of clinker production line with an output of 1,000 tpd of 
clinker would consist of a preblending storage, raw mill, blending silo, short rotary kiln with 5-stage 
suspension preheater and grate cooler This alternative will use the crushing section, clinker storage, 
cement mills, cement silos, packing house and all auxiliary departmcots from the existing plant 

6.1.1ALTERNATIVE1 - SEMI-WET PROCESS OF CLINKER PRODUCTION 

Kiln line No.2 and No 3 would be taken mto account for the conversion from a wet to scm1-
wet process. 

This alternative would fully exploit the existing production departments. It would oe 
necessary to construct new departments such as a filter press plant and dryer crusher plant for each 
kiln There would be also a need of a small reconstruction of the existing rotary kilns which include 
adding one stage cyclone preheater 
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The present tedmology of Chi!anga Cement Plant includes three wet process kiln lines 
installed in 1951, 1956 and I 96 7 respectively The oldest one - kiln line No. I from 1951 was closed 
dO\\Tl in 1981. 

The Main Technical Data of the Kiln Line No.2: 

Daily output: 280 tpd 

3.60 I 3.05 I 3.60 m diameter x 781 long 

Planetary cooler - 12 tubes, I . 22 m diameter x 5. 4 m long 

Fuel consumption: approx. 1,600 kcal I kg clinker 

The 1\1.tin Technical Data of the Kiln Line No.3: 

Daily output: 320 tpd 

3.15 m diameter x 92 m long 

Planetary cooler - IO tubes, 1.2 m diameter x 7.2 m long 

Fuel consumption: approx 1,600 kcal / kg clinker 

Although the main part of the production equipment (the No.3 kiln line installed in 196 7 is 
the most modem) is very obsolete, the whole cement plant is relatively in a very good condition and 
probably capable of operating for the next ten or fifteen years. On the other hand tI1e direct costs for 
the production per tone of cement are relatively high. It is mainly due to the high fuel consumption 
inherent in the wet process of cement production. The raw slurry moisture content is about 35 %. 

In view of the long user period of the production equipment and the obsolete wet process it is 
possible to conclude that the Chilanga Cement Plant is not very suitable for operation in the distant 
future. It has also been observed that the Chilanga Cement Plant is not very adaptable to 
modification to a more efficient production plant or for expansion to a higher capacity through 
conversion. 

The change from the existing wet to semi-wet process is not very suitable in light of the 
remaining life of the existing production lines, frequent output of the operations, the increasing 
number of maintenance and expensive altemations of the existing production equipment and 
buildings. 

According to the market analysis (see Chapter 3) the demand of cement production after the 
year 2005 in Chilanga Cement Plant will be approximately 315,000 tpy. This means it would be 
necessary to convert b001 existing kiln lines (No.2 and 3). 

Taken into account the age of the kiln lines and small kiln diameters, the possible increase in 
the production of clinker is about 20 % in comparison with present capacity. The whole capacity 
then would be 220,000 tpy cement {(320 + 280 x 1.2 = 720 tpd, which means approximately 
220,000 tpy}. 

6.1.t.t DESCRIPTIO~ OF SEMI-WET PROCESS OF CLINKER PRODUCTION FOR 

KILN LINE !'lio.3 

The semi-wet clinker production process is based on an installation of a filtration unit. dryer­
crusher unit and cyclone preheater Kiln raw slurry rs prepared in the existing raw departments and it 
is pumped from the e\lstmg slurry basins to the filter press section, where a cake containing 



approximately 20 °o of the moisture 1s produced The cake 1s fed from a small storage silo to :l dn;er­
crusher and then to the kiln \\hich \\ill be fitted with a single stage cyclone preheater 

The slurry. with about 3 :' 0 •>of \\ater content. 1s filtered m two recessed plate filter pr~'S 
The filtration is complete when the press chambers are filled with filter cake at approx1matel~ 20 ° u 

of moisture The cake parts from the filter cloths are transported by belt feeder into the storage silo 
of 70 m' capacity. The e\.1ract1on 1s by a cutter screw mounted directly abcm~ the rotating silo base 
table The filter cake discharged from the silo is coo\.-eyed \.1a a double flap mto the dr\t:>r-crusher 
The crusher is a closed bottom hammer n11l continuously filled by kiln gas with an mlet temperature 
of 550 - 575°(, \\iliC~ pre-dn.:-s tJ1e cake m the nll\:mg chamber Additional drymg 1s eff1.'L'100 \\h;.'!1 

the matcn;il p;isscs the ::.111m1.:-r ;i11,i J:s..:enJ,; mt..:J th.:: ,,h1rlm:; chamber TI1e \'.Jter ..:00:.::nt ;s :ib0u: 
I % and tlle gas stream temperature 1s reduced to 150 - 17::0 T 

TI1e waste he:it ~as from the kiln prehe:iter s\·5fem would be just sufficient to e\:tpor:ite the 
expected 20 °o water content m Lhe tilter cake '\o mterval heat exchange fitting 1s uSt.~ m the kiln 

The raw meal entrained 111 tlle gas stream 1s earned tllrough to me dedusting c~ done 111e 
raw meal separated in this cyclone is introduced into the riser pipe at a point above me kiln inlet 
Here it is picked up by tlle gas stream from the kiln at approximately 800 - 850°( and 1s earned up 
to the riser-pipe into the preheater cyclone The preheated raw meal is discharged from the preheater 
cyclone hopper directly mto the kiln inlet 

A dust from the outlet of the dedusting cyclone hopper to the kiln inlet is pro\ided so that 
part of the feed can be diverted to bypass the preheater cyclone. This helps to achieve the optimum 
balance of the heat exchange between the preheater cyclone and the dryer-crusher. particularly at 
kiln start-up. 

Exhausted gas from the dedustmg cyclone is carried via a variable speed ventilator to the 
existing electrostatic precipitator All the precipitated dust is returned into the process via the kiln 
raw meal feed pipe. 

The same machinery 1s presumed m the case of the introduction of a semi-wet process for the 
kiln line No.2. 

Flow sheet of the semi-wet process is represented on the Figure 6 - 1. 

6.1.1.2 ASSUMED A~D ACHIEVED OPERATIONAL RESULTS 

The present production of clmker of the No 3 kiln line. operating under the wet process. 1s 
300 .;. J~O tpd. with a fuel consumpttor. of 1.600 kcal/kg of clinker 

The No.3 kiln hoe would produce approximately 20 °o more (1t means 360 .;so tpd of 
clinker) after conversion to a semi-wet process The fuel consumption would be about I. I 00 kcal l<g 
of clinker 

During the reconstruction the kiln Im.:-. ~o _; will be out of service for about -t " months 

Savin~ of coal 

Heat consumption 111 the ex1st1rH.: wet process 

Heat consumption m the 5Cm1-wct process 

Sav1111~ of heal 

I .600 kcal l<g of cltnke; 

I. I 00 kcal 'ki; of clmker 

"OO kcal k!; of clmkcr 
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Figure 6-1: Flow sheet of semi-wet process 
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S:mng of heat per one tone of clinker 'i00.000 kcal kg of clml-..er 

500.000 · 6.456 == 77 45 kg of coal per ton of clinker 

.-\ddition31 eledril" powtr t"onsumption 

lltere 1s a need :or 16 kWh per ton of clinker of add1t1onal electric power alte><~ether ( about 
5 kWh per ton are used in the filter press section :ind approximately 11 kWh per ton of chnker in the 
dry crusher with the preheater of the ktln) 

Additional manpowtr 

:\ddrt1onal manpower 1 men per shift 

TOlal IO \\Orkers mcludmg 2 workers as altemauve men 

6.1.IJ ESTl!\IATION OF THE l~\-ESTME,TCOSTS 

Produdion touioment (l'SD) Civil works (USO) 

Filter press plant 1.500.000 500.000 

Dryer crusher and kiln plant 2.000,000 200,000 

Total for No.J kiln J,500,000 700,000 

lnvntmmt l"o$ls for the No.J kiln ··---·-········-···················..t.200,000 l"SD 

The same operational results and investment costs V1oill be also valid for the ~o 2 k1in line 

6.1.1.4 ASSP"ED OPERATIONAL RESULTS AND INVESTMENT COSTS FOR KIL~ 

UNES No.2 AND No.J IN CASE OF THE SEMI-WET PROCESS 

Kiln No.J Kiln No.2 Total 

~.fax dailv ~roductior1 ca(!acity of clinker (tpdl 384 :;:;6 110 

\fax yearly( 300 working days per year) production capacity 115.200 100.800 116.000 
of clinker (tpv) 

,_Savtng of heat (kcal 'kg of clinker) '\00 500 . 
·->----

Sa\.mg of coal lkg t of clinker) 77.t.o\ 77 .... ----.___ 

~!t1onal clcctnc EOwcr consum(!tlOO lkWh. t of clinker) lo 16 -
::\l!".''!£'E.'1~.l_rna~~--- ·-· _ . -'~·-- __ I~~-- ~o -- -- - ----

... ~00.(l()(i ... ~00.000 ---·-
ln\.cstm.:111 ~osts ILSD) lUOO.'lOO 
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The abo\-e mermoried comers1on of the C\.15' •ng kiln lines m the fh1bnga Cement Plant mto 
a senu-wet produ .. ·uon process \\uuld brmg an 111.:rease of cement production fr0m ch ... • pr-~~'tlt 
180.000 tpy to 220.00(• tpy of .:-emcrtt 

The marketing 5tud1<.-s show the need for cement m Zambia plus possible e\.port after the 
y--.3r 2.000. in a volume of :tppro\.L ·elv 300.000 tpy 

The result 1s ti:~: the po' "'t: conv~rsion \\Otild not b-: suflkient ro fu!ti!I furure ..:em-:nt 
demands_ 

This result lead~ not to a det:uled 5tudy of ~he \'3riant of COO\'t'!"sion to a semt-\\ct pr0Cess 
but to detail the second ;::0ssible alte~•ve - a dry process of clinker product1or. 

6.1.2 AL TERNA Tl\'[ 2 - DR\' PROCESS Of THE PRODlfCTJON Of CLl,h:.[!t 

This alternative can be sol\-ed an three versions: 

- Variant No I - Introduction of dry production process of clinker in the area of the Chrlanga 
Cement Plant 

- Variant No 2 - Construction of a completely new cement production plant m the area of the RP3 

limestone deposit 

- Variant No 3 - Construction of a dry process clinker production plant in the RP3 depostt area and 

ut11iz.at1on of the existing cement grinding. storing and loading plant m the fhtlanga 

Cement Plant 

Variant No.I - Introduction of dry production process of tlin~r in the area of ChilanRa 

Cement Plant 

This version presumes the utihz.at1on of the following existing departments m the f h1langa 
C imlertt Plant 

O I - Limestone extract10ri 

02 - Phyllite extraction 

03 - Pnmary f rushmg plant 

o.i - Secondary f rushm;; Plant 

I 0 · flmker Sl\.•rage 

11 • Gypsum storage 

I ~ - Coal storai;e 



1-l - Cement grind mg plJnt 

15 - Cement silos 

16 - Packing plant :md loading 

17 - Electncal equipment (partlv) 

All the existing aux1hary departmmts 

All the e\.1:.tmg sem..:e departments 

100 

111e fo!lowmg ~1-:\\ produ..:t1011 d;:-p:irtments \\Ou Id have to be built 

0' - Preblendmg storage 

07 - Raw matenal gnndmg plant 

08 - Blending silo 

OQ - Rotary kiln hne 

13 - Coal grinding plant 

17 - Electrical eqmpment (partly) 

18 - Central control roo111 and instrumentation 

~I - Diesel power plant 1aux1!1ary dep.utment) 

Variant No.2 - Construction ofthe completely new cement production !)lant in the area ofthe 
RPJ limestone deposit 

This version would reqmre the highest investment costs because of the mevit<ibie building of 
the following new departments 

- Complete production departments 

- Complete auxiharv departments 

- Complete service departments 

• Road connection 

- Water connection 

- Electnc connection 

- \;e\\ res1dent1a' area 
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\'ariant !'io.3 - Construction ofthe dry process clinker production plant in the RP3 deposit 

area and utilization of the existing cement grinding. storing and loading plant 

in C'hilanga Cement plant 

Clinker would be produced in the new production departments situated in the area of the 
RP3 deposit There would be a need for the construction of the following departments 

03 - Crushing plant 

05 - Preblending storage of limestone 

06 - Storage of phylltte 

07 - Raw material grinding plant 

08 - Blending silo 

09 - Rotary kiln line 

I 0 - Clinker silo 

12 - Coal storage 

13 -Coal grinding plant 

17 - Electrical equipment 

18 - Central control room and instrumentation 

Necessary auxiliary departments 

Necessary service departments 

Road connection 

Water connection 

Electrical connection 

Part of residential area 

Clinker will be transported to the existing Chilanga Cement Plant by lorries The following 
existing departments in the Chilanga Cement Plant will be utiliz.ed for grinding. storing and loading 
of cement 

IO - Clinker storage 

11 - Gyr ;,Um storage 

14 - Cement grinding plant 

15 ·Cement silos 

16 - Packing plant and bags loading 

17 - Electrical eqm~ment 

Necessarv aux11iary,depanments 

\;cccss:irv ~r"1ce d~artmcnts 



Table 6 - I: Dry production proct>~:; .,·.,.rsions se:tttion 

\"ariant I Criteria \"ariant No.I \" ariant ~o.2 ,. ariant '.\o.3 

Buildm~ site e:\1st11~ new th?\\ · e:\1st111~ -

Distance from lim..:-stone Qu:trrv Qkm lkm lkm ------

Distance from main road I km Qkm 9 km 
- -

Railwa\· connection lkm IOkm IOkm 

Distance from coal deposit 350km 35Q km 354 km 

Distance from ~-psum d('J)Osn -lOO km -l09km -too km 
---- - -- ---------~ 

Water suoDI\- ex 1st mg new ne\\ · ex1st111g 

Electric power connection e:xistmg 9km 9 km and exi:>tmg 

Heat consumotion (kcal kg of clinker) 760 760 I 760 

Specific power consumption (k \\ 11 t of 120 115 12"' 
cement) 

Clinker production capacrt\" (loci) 1.000 1.000 1.000 

Number of workers 282 260 2Q5 

Production costs (V••rs1on :\o I ""' 100 °o) IOO 95 C)8 

Investment costs (Version t\o I -"- 100 °o) 100 200 150 

The comparison of all the selected criteria shows the main decisive criterion are investment 
costs. because the other cntena are the same or nearly the same_ The variant one has a comparative 
advantages. especially for the investment costs and will be by now considered as selected future 
variant in this report 

6.2 PL.\NT CAPACITY 

According to the Zambian Standard. 00 I I C)J2 the expanded Ch1langa Cement Plant will 
produce portland cement of normal and high early strength This standard has been based on the 
British Standard BS 12 IQ58 (amended 1%Q). the Central African Standard (AS A IS 1%-l and 
the South African Standard SABS 471 IQ'\C) 
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103 

Physics! requirements 

Propert~· :\ormal Portland Cement I High Early Strength Portland 
·Cement 

Spec1fo.: surface (m ·kg) 225 ~25 

Compressive strenl?th 
I 

- -'days<' mm:) 175 I 23 0 i 

- 7 davs CN mm:) 265 310 

Ml!O content (0 o) max 5 I max.5 

Clinker v.ill be grinned together with gypsum in a ratio Q5 °o clinker · 5 % gypsum 

The production of the expanded Chilanga Cement Plant will be as follows 

Daily output of chnker (tpd)...... ... . ..... ...... 1.000 

Annual production of clinker (300 working days) (tpy) 300.000 

Annual production of cement (tpy) .. . . ........ ..... 315.000 

All the annual production of cement will be packed in 50 kg paper bags and will be 
transported by road. 

The nominal capacity of the rotary kiln line 

Clinker - daily output (tpd) .. 

Clinker - annual output (tpy). 

Cement - annual output (tpy) 

1.000 

300.000 

315.000 

The possible m1mmal production capacity of clinker cf the rotary kiln lme (without problems m 
operation) will be 60 % from the nominal capacity. e g 

Da1lv minimal production (tpd). 600 

Yearly mm1mal production (tpy) 180.000 

TI1e possible maximal production capacity of clinker of the rotarv kiln line will be 10 °o more than 1s 
the nominal capacity. e g 

Dailv rna\1111al production (tpd) 

Ycarl\. ma\Unal produ~uon Upy) 

1.100 

~ ~o ooo 
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One of the great advantages of the proposed expansion. m the case of the h1gh.:r n~"Cis of the markct. 
1s the poss1b1hty of another expansion by the constrnction of a calc1111n~ chamber . .\dditional 
expansion will extend the production capacity in the \'Olume of :'() 0 

o. 111 con1panson with the 
capacity of the expanded Ch1langa Cement Plant. according to version \;o I 

ll1e capacity atler add1t1011al expansion will be as follows 

Oath production of clmker ftpdl 

Year!\ prv..i111.."11on oi clmker(tp\I 

Yearly production of cement (tpy) -172.000 

\ote ll1ere 1s a presumpt1011 to shut do\ .. n th.: operauon of th.:- l\\O :\.1su115 \\Cl pro.::ess 
rotary kilns after puttmg into operation the proposed, expanded Chilanga Cement Plant However. 
there 1s still the possib1hty to utilize one of the two existing rotary kil:i for the future production of 
special sorts of cement The two existing raw mills, slurry silos and slurry basms could be exploited 
for this productioo The capacity of the crushing plant, clinker storage. cement grinding plant. 
cement silos and packmg plant is sufficient and satisfactory. 

6.3 FEASIBILIT\' ~Ol\llNAL PLANT CAPACITY OF ENTIRE PLA'.\T. !\IAIN 

DEPARTMENTS. MAJOR EQUIPMENT UNITS 

6.3.t TECHNOLOGY 

6.3.t.t DATA OF RAW MATERIALS 

Proposed composition of the raw mix (dry): 

Limestone + phyllite (0 o) 

Coe: I ash (0 o) 

Output of the kiln (tpd) 

Effective workmg days cd:y) 

Annual production of clinker Ctpyl 

Annual production of cement Op~·) 

Consumptioo of the raw matenal (dry coodit1oos) (tpy) 

Thereof ra\\ material components <lrmeston~ ~ phyllite) (tpy) 

ash from coal ftp\) 

Con su:npt ion 0f 1 he r:m 111:11 ·:-ria I ..:omponcnts ( drv cond1t1ons) Hp\ I 

TI1ercof 1>.t 0 o hmrston·~ ltp\I 

(, ''" phvll1tc trp\ I 

Cons11111pt1on of the ra\~ matcn:il (I 0 o H·O) (Ip\' 

Q8 6 °o 

I .t ~o 

1.000 

~00 

~00.000 

'!".000 

.J80.000 

.in.~so 

b.no 

i.1.t.88.\ 
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Consumption of limestone (dry conditions) 

tpy .. 

tpd ...... . 

Consumption of limestone (natural conditions .2 °o H!Ol 

tpy 

tpd. .. .. . .... 

Consumption of phyllite (dry conditions) 

tpy. 

tpd ................. . 

Consumption ofphyllite (natural conditions; 5 % H!O) 

tpy ....................... . 

tpd....... . ...... . 

Consumption of gypsum (dry conditions) (tpy) 

4-i.t88) 

U8) 

..... 453.%2 

1.513 

.. 28.3'>7 

' ······· 95 

.......... ' .... 29.892 
' 

. .. , ....... 100 

. -~·-·· 15,000 
I 

Consumption of gypsum in natural conditions(% H!O) (tpy) . . .. .L. .. I 5,3C.O 

6J.1.2 COAL CONSUMmON 

Black coal \\ill be used for clinker burning. 

Low calorific value 

kcal/kg .......... . . ..... ·'··· 6,456 

lcJ/kg ... . 

The presumed requirements per kg of clinker is 760 kcal(= 3. 182 kJ) 

Consumption of coal for clinker burning (dry) 

(I ,000,000x760) I 6,456 = I I 7, 720 kg 1d 

Consu~ption of coal (dry conditions) 

tpy ... .. 

tpd .... .. 

Consumption of raw coal (I . 5 % H .o) 
tpy 

tpd. 

tph 

...... 

1 

•••• 27,030 
' 

'··. J5,316 

. I 17.72 

' J:',854 

119.5 

-l C)8 



6.J.l.J WATER CONSUMPTION 

Process water demand 

I sec 

Circulating cooling water (!'sec) 

Potable water demand 

I sec 

m~ v 

6.J.1.4 POWER CONSUMPTION 

I06 

Specific power consumption per one ton of cement (kWh) .............. . 

Annual power consumption (MWh> 

6.J.2 CEMENT PLANT DEPARTMENTS 

6.J.2.1 PRODUCT.ON DEPARTMENTS 

O I - Limestooe Extraction 

02 - Phyllite Extraction 

03 - Primary Crushing Plant 

04 - Secondary Crushing Plant 

05 - Preblending Storage of Limestont 

06 - S.orage of Phyllite 

07 - Raw Materials Grinding Plant 

08 - Blending Silo 

09 - Rotary Kiln Line 

I 0 - Clinker Storage 

11 - Gypsur Storage 

12 - Coal Storage 

13 - Coal Grinding Plant 

14 - Cement Grinding Plant 

15 - Cement Silos and Dispatch of Bulk f~mcnt 

16 - Packing Plant and Bag Loading 

17 - Electrical Equipment 

(P + E) 

(P) 

(P + R) 

(P + R) 

(N) 

(P + R) 

(N) 

(N) 

(N) 

(P) 

(P) 

(P) 

(N) 

(P +- R) 

CP t E) 

(P • E> 

(N) 

8 

207.000 

20 

02 

:'.000 

120 

37,800 
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------------------------. 

18 - Central Control Room and Instrumentation 

6.3.2.2 AUXILIARY DEPARTMENTS 

2. O - Main Switching Station 

2. 1 - Diesel Power Plant 

2.2 - Compressed - Air Plant 

2.3 - Water Supply and Distribution System 

2.4 - Laboratory 

2.5 - Workshops 

2.6-Stores 

2. 7 - Diesel Oil Tank 

2.8 - Lubricants Store 

2.9 -Garage 

6.3.2.3 SERVICE DEPARTMENTS 

3. O - Drain and Sewerage Disposal 

3 I - Outdoor Lighting 

3.2 - Roads 

3. 3 - Administration Building 

l 4 - Gate - House 

3.5 - Fencing 

Note: P - Present (Existing) 

E - Expansion (Extension) 

R - Reconstruction 

N-New 
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6.3.2.4 DESCRIPTION OF DEPARTMENTS 

6.3.2.4.1 PRODUCTION DEPARTMENTS 

O I - Limestone Extraction 

(N) 

(P+ E) 

(N) 

(P) 

(P + E) 

(P + E) 

(P+ E) 

(P) 

(P) 

(P) 

(P) 

(P) 

(P + E) 

(P + E) 

(P) 

(P) 

(P + E) 

The limestone deposit (RP3 quarry) 1s situated 9 km south of the ('hilanga f em~nt Plart 
TI1e quality of limestone 1s fully suitable for cement production The volume of estimated rcsl'n:'s 
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( 15 7 millions tons). is sufficienr for the future cement production of more than 30 years. with a 
capacity of 1,000 tpd 

The ex1raction rechnology of the raw materials will be the same. there is only a need for the 
completion of the present quarry eqmpment 

Working time I<> ( 1-t) hpd: 2 slufts. 6 dp\\. 260 dpy 

Annual extraction output ( t 5 °o losses) (lpy) 

Daily ex1raction output (tpd) . 

Weekly output (tpw) 

Houri\- output (tph) . 

...... 476.660 

1.833 

11.000 

I~ I 

02 - Pnyllite Extraction (P) 

Phyllite will be hauled from the deposit situated I km east of the Chilanga Cement Plant. 

The hauling technology of phyllite will be the same as it is at present (it will be hauled by a loader 
from the face and loaded onto haulage trucks) 

Working time: I shift I i4 days: 8 hpd: 18 dpy 

Annual extraction output(+ 5 % losses) (tpy) 

Daily extraction output (tpd) 

Hourly output (tph) .... 

03 - Primary Crushing Plant 

.. 29.892 

1.660 

..... 208 

(P + R) 

Both existing crushing plants Cpnmary and secondary) will be utilii.ed for limestone crushing 
Transport equipment is the only reconstruction required 

Quarry hauled limestone will be discharged mto the hopper in the cement plant Then it wrll be fed 
into the crusher by an apron feeder The crushing itself will be carried out in the cone crusher T'le 
crushed material will descend onto the rJbber belt conveyer and transported to the existing fr..;~ 
storage. 

Working time: 16 hpd: 2 shifts / day. 6 dpw. 260 dpy 

Annual consumption of limestone Ctpy) 

Daily demand of limestone (tpd) 

Weekly demand of limestone (tpw) 

Necessary output of rhe cone crusher C 14 hpd) Ctph) 

Required output of the cone crusher Ctph) 

Feed material lump size Imm) 

Outlct material gram s1& Cmm> 

Free storage of hrnesronc (t) 

153,962 

1.746 

8.856 

125 

250 

0 760 

0 I ~I) 

~.001) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

04 - Secondary Crushing Plant (P • R) 

The secondary crushing of limestone will be performed m the existing secondary crushing plant 
(there is only a need to reconstruction the transport equipment) 

Primary crushed limestone will be transported through the reconstructed belt conveyors from 
the existing. free storage to the existing. secondary crushing plant 

Crushed hmestone v.ill fall onto the impact-ham•ner crusher. From there it \'4ill be 
transported along the existing rubber belt conveyer, which \\ill be ex1ende.d to the preblending 
storage The crushing plant will be dedusted by means of the existing cloth filter and \'mtilator 

Working time 16 hpd: ~shifts •day: o dpw. 260 dpy 

Annual consumption of hmestone (tpy) . 

Necessary output of the cone crusher (I-I hpd) (tph) .... 125 

Required output of the cone crusher (tph) . 

Outlet material grain siz.e (mm) ............ . 

05 - Preblending Stornge of Limestone (N) 

The relatil'ely great inhomogenity of the raw materials requires the building of a preblending 
storage of limestone. The storage charging will be ensured by means of a rubber belt conl'eyer and 
tral'eling stacker. It gradually creates a heaped pile with a triangular cross-section (Chevron system). 
The operation of the storage will be ruled in such way that the material will be charged by means of 
stacker always on one pile, while from the other one, the material will be extracted by a bridge type 
reclaimer. After the heaped pile will be complete and the extracted pile depleted the tral'eling stacker 
and bridge reclaimer change their posttion and the operation cycle of the storage will be repeated. 

Preblended limestone will be extracted and transported by a bridge reclaimer along 
conveyers up on the operation bunker of the raw material grinding plant The raw material quality 
will be checked in the sampling station situated one stage before the preblending storage. The 
equipment of the sampling station perform the following operations - taking in, dividing, cmshing, 
drying and grinding of the individual samples The samples will be taken into the laboratory. The 
results of the laboratory analyses will seM for the checking and controlling of the chemical 
composition of the raw material in the preblending storage . 

Working time: 24 hpd. 3 shifts I day; 7 dpw. 300 dpy 

Annual consumption of limestone (tpy) 

Weekly consu1nption of limestone (tpw) 

Storage capacity of limestone (t) 

Reserve of limestone in days 

Storage charging output <tph) 

Storage rccla1rnmg output (tph) 

Wor~Hl!'. l11nc of ch:m:in~ 1hrd1 

453.%2 

I0,5Q2 

2 \ 11.000 

2 \ 7 

IRO 

It I 
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Working time of reclaiming (hpd) . .. . ..... ....... . ... . 

06 - Storage of Phyllite <P • R> 

Phyllite will be transported to the existing crane storage area by means of trucks The storage area is 
comprised of the existing bin which will be filled by the existing grab crane Phyllite will be 
transported from the bin to the operation bunker of the raw material grinding plan! by a ne'' rubber 
belt conveyer. 

.\nnual consumption of phyllite (tpy) . 

Weekly consumption of phyllite (tpw) ........ . 

Daily consumption of phyllite (tpd) .................... . 

Storage capacity of phyllite (t) .... 

Reserve of phyllite in days (d). . . .............................. . 

Transport output (tph) 

07 - Raw Material Grinding Plant (N) 

700 

100 

. 2.000 

20 

50 

The individual components (limestone, phyllite) will be taken from the bunkers and fed by 
means of weighing feeders on the rubber belt conveyer . The raw material mixture falls then through 
double flap closure into the vertical mill. The roller mill is designed for drying and grinding of raw 
material to raw meal suitable for clinker burning. For drying of raw material is utiliz.ed the heat from 
the waste exhausted gas from the preheater of the rotary kiln line. The fmished product will be 
transported from the cyclones and from the electrostatic precipitator by screw conveyers and bucket 
conveyer to the blending silo 

The overfalling material from the mill pan will fed through chain conveyor and bucket 
conveyer back into the mill. The dedusting equipment consists of cooling tower and electrofilter is 
common for dedusting of raw meal and rotary kiln line. 

The dust separated in the dedusting equipment from the waste gas of raw material grinding 
plant as well as from the heat exchanger of kiln line is addf'd to the finished raw meal transport, or it 
can be led directly to the feed in the preheater system. The transport of raw material and bunkers are 
dedusted by means of cloth filter and ventilator. 

Raw meal sampler regularly will take in samples which will be carried to the laboratory The 
results of analyses will serve for the control of chemical composition of prepared raw meal 

For the erection and maintenance of grinding plant there is offered crane 

Working time . . . ... . ..... 3 shifts/day. 24 hpd. 7 dpw. )00 dpy 

Annual consumption of raw meal (I % H20) (tpy).. 478.060 

Weekly consumption of raw meal (tpw) 

Daily consumption of raw meal (tpd) 

\cc(.'ss;m 011tpu! 0f rav .. n111! <tplll 

R~n111r-:cf n111p11r nr r.1\\ 111111 It pill 

11.154 

I. "<>4 
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Inlet materiai size {mm) 

Fineness of ground raw meal 

Outlet moisture of ra\\ meal (0 oH~O) ... 

08 - Blendiri~ Stlo 

111 

0 60 

1.i .,~ R on the mesh 0 OQ mm 

(N) 

The required .:apacity of blending silo is 8.000 t This qu:mtity of r:m meal presents the 
production of kiln line for approximately :' days 

ll1e ground rJ\\ meal will ~ transported abO\-e the grindmg plant mto the hom0<,;eniz.at1on 
silo by means of au slides and bucket con\-eyer The uniform filling of silo 1<; ensured by the 
distribution air slide system. The exhausted air from the transport and fillmg equipment as well as 
from the silo will be dedusted by cloth filter ;md ventilator. 

ll1e bottom silv \\ill be equipped with the spt..--cial aeration and dis..--harge system mcludmg 
regulation closure. The pressure air for the homogenization and aeration is ensured by blowers and 
pressure air distribution piping with the regulation device. The raw meal from the bottom of blending 
silo will be transported by the bucket elevator into the control storage bin (capacity 40 m·'> equipped 
with aeration and discharge equipment The bin is laid on the tensometric weighing system The raw 
meal from the control bin will led through the weighing equipment into the bucket ele'll3lor 
transporting it to the exchanger system 

The air from the whole weighing and dosing system will be exhausted and dedusted by cloth 
filter and ventilator. 

Working time: . . . . . . . . . . .... 3 shifts/day, 24 hpd. 7 dpw, 300 dpy 

Annual consumption of raw meal (I% H20) (tpy) .............................. 478,060 

Daily consumption of raw meal (tpd) .. ................ ...... ................... .......... 1,.594 

Dimension of proposed silo (m) . 

Effective volume of silo (t). . 

Raw meal reserve ( d) 

Final deviation in Ca(O; content 

Output of dosing equipment (tph) 

09 - Rotary Kiln Line 

16 x 40 

8.000 

...... max± 0 J 0 o CaCO; 

max 80 

(N) 

Rotary kiln !me consist of five - stage cyclone preheater of raw meal. own rotary 'luln and 
grate cooler with the dedusting equipment 

The five - stage cyclone preheater will be installed in the steel structure tower 

The cyclones and connecting piping will be lined with refractory material 

In the mdi\1duJI cyclones there comes to the parallel heat transfer from th: hOI gas on the 
raw meal .\ ft~r hetn!'. rrcht•all'd. rhc ray. meal will be led into th• rOlar\ krln for the finish mg of 
hummg 1m .. ~..:ss Th·.: rvr;ir\ kiln 1; lmcd \\Ith rcfr:i.:torv 111Jtcn:il Th·.: ui.:;1!1.111111• vi .II' b!;1;t:1~ 
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m1mmahse the unpleaS3flt efTu""ts of e\--entual adhesion and stk."i.:mg of heated r.l\1t· mea: oo the lming 
of preheater 

Rotarv kiln will be fired by ground coat the calorific \'3lue of \\iuch was gm:n at 
approximately o . ..l:'o kcal kg The rotary kiln \1till be completed with \'aJUlators for the cooling of 
kiln shell and outlet end 

Choker produced by the kiln will pass through a grate cooler \\tl:ch ha\e the double function 
of c-oohng clinker rapidly and takmg ofTthe secondal)· air necessary for the combustion of the kiln at 
ma ,unum t~1~r.tture 

The cooling of .:imker 1s reaha'd b\ means of \elltilators mstalb.i at the 111d1\ idual d1amL-.:rs 
of grate .:vvkr 111~ i!is..:h:ir~·~ ~ ... r .:ror~ grain~ part of c!inker \\ti: be kd mto th·~ dmker unpa .. 1 

crnsh~r Chn!..:?r from !h~ grate ..:00!-;?r \\ 111 ~ tr:msportej by cc)(m~yor mt'' th.:- e"5t'"'-' .:r:ln~ stor:t~!e 

For the dedusung of \\J:ile ~as from the heat exdtanger of k1in lme anJ :>uliultan:..'Olisl~ vf 
\apour from tl1e r:m m:itcrd grmdmg plant serves cooling tO\\t:r and d~ .. 1rofilter 111;;- du:it 
separated m the coohng tower and m the electrofilter \\ill be returned into the ra\\ meal iransport 
before the blendi.ttg si!o 

The waste air from the chnker cooler \'will be exhausted by ventilators through the bag filter 
and blown out to the atmosphere. The separated dust then '\\"ill be led from the bag filter on the 
clinker transport 

The rotary kiln line will be capable of producing an additional I 0 ° o of its rated capacity 

Note: In case of building up of th~ calcining chamber the output of rotary kiln line could be risen on 
additional 50 % of its rated capacity. e g 1.500 tpd of clinker. 

Working time ....... 3 shifts/day. 2.; hpd. 1 dpw. JOO dp~ 

0'.ltput of dosing of raw meal (tph) . .. . . . . . . . . . . . . . 6 7 (max 80) 

Daily output of rotary kiln (tpd) 

Hourly output of rotary kiln (tph). 

Assumed heat consumption (lcal!lcg of clinker) 

Fuel 

. 1.000 

760 

coal 

Temperature of clinker after cooler 80 °C above the cooling air temperature 

Kiln and Raw Grinding Dedusting 

Approximate quantrty of flue gas into the EP 

- at the direct operation 7'.00 !'lm''b 

- at the combined operation 100.000 Nm' 1h 

Temperature of ~ue gas 

- after preheater approx 2<l0 'C 
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Dust load filtered gas after the EP (mg ~m '> 50 

I 0 - Clinker Storage 

Clinker from the grate cooler \\lll ~ transponed by horizontal chain corn~yer into the 
existing clinker storage Handling of clinker inside the clinker storage \\ill be provided by two 
ex1stmg grab cranes 

Work mg time ......... . 

Annual production of clinker (tpy) 

Daily production of clinker (tpd) 

Storage capacity of clinker (t) 

Reserve of clinker in days (d) . 

Transport output into storage (tph) 

Transport output out of storage (tph) 

11 - Gypsum Storage 

.\ slufis d. !-t hpd. 7 dpw . .\00 dpy 

300.()00 

(P) 

... 1,000 

approx ~5.000 

. ..... 25 

... 42 

60 

Gypsum will be purchased from l'lllana (copper works). where is produced as by-product 
and transported to Chilanga by trucks. Gypsum will be stored in the existing free ~orage and in the 
existing crane storage. Transport between free storage and crane storage will be ensured by means of 
trucks. Grab crane will be used for handling of gypsum mside of the storage. 

Working time ...................... . 

Ann:ial consumption of gypsum (tpy). 

Daily consumption of gypsum (tpd) 

Storage capacity of gypsum (t) 

- free storage ... 

- crane storage .. 

Rese~ of gypsum (d) 

12 - Coal Storage 

3 shifts'day. 24 hpd. 6 dpw, 260 dpy 

.. 15,300 

................. 59 

. .... 3.000 

. 1,900 

.. 80 

Coal purchased from the Maamba mme will be rransponed to the cement plant by trucks foal will 
be stored in the existing free storage 

Annual consumption of coal (tpy) 

Daily consumption of coal (tpd) 

Capacity of the coal storage (t) 

3:'.854 

11<> 5 

g_ooo 
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1 _-; - Cool Gnndmg Plant 

Cool \ti.·111 be transported!>~ belt COO\-C\er from the free storage mto the bm of the cool gnndmg plant 
Cool \\111 be dosed front the bm mto the .. roller .. null The roller mill \\lll be designed for the drymg 
and gnndmg of raw co.11 into a co.ii powder Cground cool) The cool powder catching into the roller 
mill too-;ether with the exhausted gas \\ill be ckdusted m the cloth filter The cool powder separated m 
the dedustmg system \\Ill be tr:msported back mto the coal powder silo The ground cool will be 
doSt..--d front the silo by a we1ghtm~ 5\ 5!~1 :md then n \\Jll he transpcrted pneumatically to the rotan. 
kiln burner by means of a blO\\er 

The coal grinding plant. because of the repeated use of mert gas and the short distance to the bumer. 
\\ill be situc:ted near the rotan kiln 

Working time 2.$ hpd. ~ sfufts d.1~. 7 dp\~ . 300 dpy 

Annual consumptioo of ra\\ coal ltp~ I 

Annual consumption of cool powder Upy ) 

Daily cmsumption of coal powder (tpd) 

. 35.85-l 

35.316 

. 117.72 

~ecessary output of the cool mill Uph) 5 

Required output of the coal mill Ctph) 8 

Inlet coal siz.e (mm). 0 ~ 30 (max 100) 

Fineness of the ground coal (mm) . 8 °o rest on the mesh 0 09 mm 

Effecti~ wlume of coal powder silo It) . 200 

Coal powder reserve in hours (h) ...io 

Output of weighting system to the burner (tph) .. 5 (max 8) 

14 - Cement Grinding Plant (P .. R) 

The purpose of this plant is to grind and mix clinker with gypsum into Portland cement The existing 
number 1,2 and 3 cement mills and reconstructed raw mills number i or 2 will be ut1hz.ed for the 
grinding of clinker 

Existing cement and raw materials grmdmg plants are situated close to the existing clinker crane 
storage. The clinker storage includes ex1stmg feed!ng bins for clinker and gypsum Two bins are 
situated one step in front of the ex1stmg cemem and raw mills- one for clinker and another for 
gypsum These bins will be filled by the eX1sting grab cranes Clinker and gypsum will be taken from 
the bins by the rC!,rulable we1ght-f ecders and fed directly mto the inlet of the mill The open-circuit 
grindmg system includes a tube 1mll with dn"e Cement will be transported from the outlet of lhe 
mill to the ex1stmg and new cement silos bv an ex1stmg bucket elevator and screw con"-cyers after 
grinding 

Em1ss1on of the dust from the c.:ment 111111 and the (Om-cymg S\stcm will be separated by the c\lstlllg 
electrofilter and cloth filters 

TI1c s.1mpkr s1111atcd :n the end ,1f th·.' .:,•111.'nt tr:m~port Im,• will enable c:ts\· :md regular ch·xlon~ of 
ccm('nl prop('rll~·s 111 th~ laborar,)1\ 
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Net working time per day (hpd) 

Annual production of cement ltpy) 

Weekly production of cement (tpw) 

Daily production of cement (tpd) 

~t"Cessary output of the cement plar:t nph> 

Reqmred output of the cernent plant Uph) 

Ground components: choker (0 o) 

gypsum (0 o) 

Fineness of grinding according to Blaine (cm! g) 
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Output of existing centent mills and reconstruaed ra\\ null 

Cement mill No. I .... . 

Cement mill No.2 ... . 

C~ent mill No.3 ··-·-· 

Raw mill 1'10-4 (reconstructed) 

.,., 
~15.000 

7.26Q 

1.212 

60 

..... Q5 

..... 5 

3.000 

Output (tph) 

. ... 30 

. ..... 10 

IO 

JO 

Raw mill No.5 (reconstructed) ......... 10 

Total •••••••••• ·-····-·········-·-·······-···-·····-······················--················-- 70 

15 - Cement Silos and Dispatch of Bulk Cement 

Cement \\ill be stored m the following silos 

3 existing steel silos ... 

3 existing reinforced concrete :>ilos 

I existing reinforced concrete silo 

I new reinforced concrete silo 

Capacity (t) 

3 x 1.400 

3 \ 1.500 

600 

600 

Total storing capacity ........................................................................ 9, 900 

The ground cement \\lll be transported from the cement grinding plant into the existing silos through 
existing screw conveyers. a bucket elevator and belt conveyer The new silo \\ill be filled the same 
way. only the transport equip;;1mt will be prolonged TI1e ex1stmg silo No 7. and the ne\\ silo '.;o 8 
will underpass cement mto the tan!.. tr;1cks for direct loading of bulk (this will be the only way of 
using these silos) Finally, there will be two loading places for bulk cement Cone in existing silo '.;o 7. 
:md the othc1 111 the nc-.~ silo '\o 8) Th-~ ~1 ~w bulk lo:idtnt'. -;,-~ .. ~m ;i~ \\C'll :is the silos will hi.'.' fittC'<l n 11t 

"'llh d,:dibl!IH: ·:q111µ1;1.«li h.:1'1!h i
0

il! ·;, .1'.1,! 1:rn,i 
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Working time• 3 shifts per day. 2..J hpd. o dpw. :!60 dpy 

Annual production of cement (tpy) 

Daily production of cement fq,d) 

Effective \'Olume of the silos 

Existing sib !'lo I 

Existing silo ~o.2 ..... . 

Existing silo No. 3 . . . .. 

Existing silo No.4 ..... . 

Existing silo No.5 ..... . 

Existing silo No. 6 ..... . 

Existing silo No. 7 ...... . 

New silo No.8 ........... . 

(t) 

-~ 15.000 

. 1.2 !2 

l.-tOO 

1.-tOC 

.. 1.400 

.. 1500 

.. 1.500 

. ... 1500 

. ..... 600 

. .. 600 

Total capacity·····-·-······-··························-······································· 9, 900 

Cement reserve in days (d) ...... . 

Output of cement transport to silos (tph) 

Output of bulk loading (tph) ....... . 

..................... 8 

..... 70 

. .... :.oo 

Stttion from the silos ~o. 7 and No.8 are represent~ on the Figure 6 - 2. 

16 - Packing Plant and Bag Loading 

Besides bulk cement 50 kg paper bags packed in two packing lines will be mainly dispatched The 
first - existing packing plant has a rotary 12 - spout Fluxo packing machine with an hourly output of 
1,600 bags (80 tph). The second. new proposed one will have a rotary 8 - spout packing machine 
with an hourly output of 1,400 bags (70 tph). The proposed future packing plant with loading into 
the lorries will serve for the Chilanga ~ement Plant expansion The new packing line will be built 
inside of the existing old packing building and it will be supplied by means of new transport 
equipment consisting of screw conveyers and a bucket elevator with cement only from the existing 
six cement silos. Cement will be transported into the operation bin above the packing machine and 
will be dosed from the bin into the rotary packing machine from which the full paper bags will fall 
onto the roller conveyer which will transport them through the bag cleaner onto the rubber belt 
conveyer. The bags \\ill be alternately routed to two loading belts into the lorries by means of a 
tripper. The dedusting of the packing machine as well as of the transport equipment will be ensured 
by cloth filters 

·ni:: empty bags will b-: 'torcd m the .;t,,r:i~:·: r<•om \\rlh :i cap.1c1t' ~)f I. :;no.non hags ll\\O llli)!lths 
capac1t\') on the first floor of the pack Ill!'. lh)llSC 
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Daily packing quantity of cement (tpd) . . . . . . . . . . . . . . . . . . . . . . . 1.313 

Output of packing lines (tph) . ........ ..... . ............... .2 x 70 (.2 x l.400 bags) 

Required output of cement transponed to packing plant (tph). . . . . . . 2 x l 00 

Annual consumption of empty bags(+ 5 ~o losses) (bags/year) ...... 6.600.000 

17 - Electrical Equipment (N) 

The scope of requirements on the electrical appliance has to comply ·vith demands on the 
production equipment at the respecting and using of adjacent and a\-erage modem apparatus and 
electric appliances. 

The electrotechnical equipmeut serves only for the new production and auxiliary 
departments and there is divided in the following groups: 

- Main switching station HT/3.3 kV 

- Distribution substations HT II... T 

- Outside electric cable distribution system (HT. LT) 

- Control of technological process 

- Lighting 

- Lighting protection 

- Intercom and safety systems 

The mentioned groups presents the sets of electric equipment and elements, matenals and 
conductors include of works necessary for the fmal installation and reliable operation. 

General information 

The equipment has to respect and fulfill the following requirements 

Temperature max/min (cC) ..... . 

Relative humidity (%) . 

40/0 

. 40-;- 80 

1,280 Height above sea level (m). 

Kinds of dusty materials .. . ............................. cement, clinker. limestone 

All dimensions are mentioned in metric system. 

Distribution of electric power 

:· ,, : ·.p:!;L,J J:: )I C1l!br1.:;.1 r ,·m·:n: phn! ',\ iih ..::ip.1;:i!\ ,if~:::.(•!'.''. 'I'' . .'1'.l "'f I ,-. "J•:id:r~<l 
Y.1th 11b1alkd two pieces 1,,l d15tnoution substations HT .\ > k\'. v.h1ch v.111 l>c scm:d for cl.xtm: 
pow~r suppl\ 

- Om::s ti i ; ; k\ \~1til 011tp111 t0 XOlJ l.OOli kW 
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- Block transfom1ers HT:LT f> Y.O -t~ k\') with output -WO · 1.600 kVA for electric power supply 
of switchboard LT 0 -t kV (\t(C) 

- Transfom1ers HT!LT (3 > 0 bo k\') \\tth output O\'Cr I ~O kW for electric power supply of dmcs of 
regulation devices 

Data of electric power 

Supplies - by t:ipping from the existing>~ k\" overhead transmission line (ZESC"O) 

Voltage of distribution: 

System - 33 kV/50Hz- f-IT distribution system for suhstations 

- 3 3 kV/50Hz for HT drivers 

- ..JOO V/50Hz for LT dnvers 

- 230 V/50 Hz for control distnbution systems, lightin~ 

- 660 V for drivers of regulation de\'ices (frequency chamber) 

Energy data 

Installed input of the new departments : Pi.; = 6.2QO kW 

Calculated load: Pp:= 3,507 kW 

Recapitulation of inputs and consumption 

Manufacture technology: HT drivers : 850 kW 

J~ T drivers : 5,255 kW 

Subtotal : 6.105 kW 

Light and socket distribution system: 185 kW 

Total new departments Pie = 6,290 kW 

S~ific consumption of electric power : 120 kWhlt of cement 

Approximately yearly consumption: 37,800,000 k\Vh/y 

from that - Consumption of the new departments· l<>.ns.ooo kWh/y 

- Consumption of the existing departments: 18,522,000 kWh/y 

Number and input of installed transformers 

- transformers· HT/LT· 3J/0.4 kVA, N ·' 1,000 kVA I piece 



l~O 

N ° l,600kVA 

-transformers• HTtLT · 3 3/0 66 kV. N 00 ~50 kVA 

N = 1,000 kVA 

18 -Central Control Room and Instrumentation 

I piec~ 

... I piece 

.~pieces 

{N) 

The supplier will ensure the two level control system as follows: 

I - Control system 

aJ Process level 

It will be equipped with the process stations distributed in the follov.ing technological lines: 

- Storing of limestone 

- Raw material grinding plant and blending silo 

- Rotary kiln line and clinker transport 

- Coal grinding plant 

- Packing plant and dispatch 

The individual process stations ensure the collection and processing of signals from the 
process and processing and electric motor switchboards. Moreover this they perform the control of 
the drives, servomotors, valves as well as the necessary regulaticns of technolog1cal quantities. Th~ 
process stations will be located close to the motor switchboards in the distribution substations of the 
technological lines. 

b./ Superior level 

h will be equipped with the necessary number of operator stations located in the central 
control room. The operator stations are connected on the process stations by means of serial bus 
They ensure the operator functioos as well as the printing of protocols. 

c./ Appa:-atus outfit 

Electrical drivers will be equipped with the apparatus for the checking of run. At each drive 
there will be installed the box for local control. The measuring of technological values (temperatures, 
pressures, levels etc.) will be realii.ed by the apparatus installed on the technological equipment of 
individual lines. The outlet signal from the sensors will be connected on the process stations. 

d./ Connection of the equipment on the electncal network 

Each process station will be equipped with the source, the primary side of which will be 
connected to its relative switchboard The secondary voltage for the connection of inlet and outlet 
signals is assumed to be 24 V (DC). 
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e./ Cables and their placing 

It is required to use of cables enablin_g the trouble force transmission of signals till the 
process stations. The cables will be placed either on the cable grates or in the closed sheet through 

II - Distribution Equipment for the Production Process 

In this part, the supplier will ensure the complete system of distribution equipment for the 
power connection and control of drivers corresponding with the control system namely regarding to 
the collection of data and their mutual transmitting. Each line representing the group of drives will 
be equipped with the necessary number of switchboards (MCC), from which the drives Y.111 be fed 

The drives HT/3.3 kV will be connected directly on the outlets from the boxes of distribution 
substations. 

The switchboards (MCC) will contain the following parts: 

- Inlet field : main circuit breaker + signaling and control elements 

- Outlet fields : integrated blocks of dri~. the composition of which will correspond to the 
individual types of drives. 

- Fields with specific outfit: - regulators of drivers 

- !.. )FT - starters etc. 

The switchboards (MCC) will be equipped in the inlet fields the protection elements against 
overvoltage and higher harmonic. 

6.3.2.4.2 AUXILIARY DEPARTMENTS 

20 - Main Switching Station HT/3.3 kV (N) 

The main switching station will be dimensioned for the needs of expanded cement plant, 
mainly for the new production and auxiliary departments. 

The existing production, auxiliary and service departments which will be used for expanded 
Chilanga Cement Plant will be supplied by electric power the same way as at present 

The electric current for the switching station is connected from 33 kV overhead line 

The assum.:d composition is documented on the One line power distribution diagram (Annex 
2, Drawing No. 4). 

The main switching station will be situated in the free site next to the existing one. 

21 - Diesel Power Plant (N) 

The diesel power station is the standby power supply. The 200 kV A ( 184 kW) generator, in case of 
blackout, will automatically start and after run-out feed a section of low extension bus in tum 
feeding selected electric consumers, e.g. kiln auxiliary drive, cooling fans, emergency lighting with 
electric power until utility supply is restoreci. 
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~2 - Compressed - Au Plant 

The existing compressed - au plant will be ut1hz.ed for the present equipment consummg pressed air 

The new proposed equipment needing pressed air will be connected \\ith the compressor m the place 
of consumption 

23 - Wa:er Supply and D1stnbution SystefTl (P - E) 

The existing operation water system covers the needs of sen-ice. cooling and po1able water 
for the existing wet production. processed cement plant The present capacity of the water system is 
15 l/s. The consumption of the proposed expanded plant will be 8 lis. so the presumption 1s that the 
present capacity of water supply system will be satisfactory 

The sen-1ce and cooling water for the newly proposed departments (raw material grinding 
plant and rotary kiln line) will be connected with the existing water system The new extended 
cooling circuit will contam the pumping station and distribution pipes. 

24 - Laboratory CP ... E) 

The existing laboratory is equipped with suitable furniture as well as the apparatus required for 
quality control of raw materials, clinker and cement. Some apparatus will be completed for dry 
production process of clinker. There will be a need to supplement the X-ray spectrometer for 
quantitative analyses of eight elements (Si. Al, Fe, Ca, Mg, S, K, Cl). 

25 - Workshops (P + E) 

The equipment of the existing mechanical and electrical workshops will be sufficient for the proposed 
expansion of CHILANGA CEMENT PLANT. Only some special metal-working machin~ will be 
needed. 

26 - Stores (P) 

27 - Diesel Oil Tank (P) 

28 - Lubricants Store CP) 

29 -Garage (P) 

The capacity and requirements of the expanded Chilanga Cement Plant will use these existing 
departments. 
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6..& Pl.ANT I.A YOUT AND CHARTS 

Plant layout of the expanded ('h1langa Cement Plant 1s presented on the Drawings '.\o I -
and No ~ - General layout - see Annex 2 

There are two possibilities of the sitin~ of the nC\\ Preblendmg storage of limestone The first 
possibility - behind the new r~ry kiln line front the longitudinal direction (see Annex 2. Drawing 
No I) 

The second possibility - Preblending silo 1s situated m front of the new rotary kiln line from 
the transversal direction (see Annex 2, Drawing No 2) 

Complete flow sheet of all the necessary production departments 1s shown on the Drawing 3 
- Flow sheet (Annex 2). Flow sheet includes comolete production equipment. it means new machines 
and also necessary existing machines. 

Annex 2 also includes Drawing No-4 - One Line Power Distribution Diagram. 

Fina!Iy - Annex 2 contains several drawings - sections and floors - from the new production 
departments (drawings 5, 6, 7). 

Geological map of Zambia and Limestone resources in Chilanga area are shown on the 
Drawing No. 8. 

6.5 SCOPE OF THE ENTERPRISE 

6.5.1 SCOPE OF DELIVERY 

The contract for the setting of an expansion of Chilanga Cement Plant will include the 
following deliveries and services: 

- Machinery and equipment complete with erection 

- Complete electrical equipment, instrumentation and controls completely with erection 

- Construction materials complete with building and civil works 

- Metal products, windows, doors, metal plates, etc. 

- Soil test of the site 

- Electric power supply 

- Water supply 

- Training and personnel 

- Management of start-up, guarantee tests 

All the above mentioned items also include mobile equipment for the transportation of raw 
materials. 

Shipment of cement will be carried out by customers 



6.5.2 SCOPE OF THE Pl.A!'IT 

The e"panded Ch1langa Cement Plant will be usmg the following e\lstmg departments 

0 I - Limestone e:\.1raction 

02 - Pnmary crushmg plant 

o.i - Secondary crushing plant 

I 0 - Chnker storage 

I I - Gypsum storage 

12 - Coal storage 

14 - l'ement grinding plant 

15 - Cement silos 

16 - Packing plant and loadi!lg 

17 - Part of electrical equipment 

All the existing auxiliary departments 

All the existing service departments 

The following new departments will be built: 

05 - Preblending storage of limestone 

07 - Raw material grinding plant 

08 - Blending silo 

09 - Rotary kiln line 

13 - Coal grinding plant 

15 - Cement silo - one new silo 

16 - Packing plant - complete one new packing plant 

17 - Part of electrical equipment 

18 - Central control room and instrumentation 

21 - Diesel power plant 

Some auxiliary and service departments will be completed by the installation of the 
necessary equipment. 

6.6 SELECTION OF TECHNOLOGY 

Details on the technology selection describe the chapter 6 I - PRODUCTION PROGRAM. 
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6.7 EQUP\IE~T 

6.7.1 PRODl.CTIO:'\ EQl'IP\IF.~T 

05 Pr-d>knd" S rL· .. - ID!! tora~ o 1mestone 

hean Q"tv '.'\ame 

11:\-001 I DI\ -cncd e;t(C 

11:\-002 I Bdt cotl\C\Cf 

115-00J I S:lmDlin~ Sl:ltion consisted of 

S:lmnler 

Rot.alin~ di\idcr 

Hammer crusher 

Bud:et clC\-ator 

Roller mill 

Fabric filter 

Exnaust fan 

Pi~on samDlcr 

Carrouscl stora2e 

Air comnressor 

05-004 I Fabric filter 

o5-oo; I Exhaust fan 

05-CM>6 I Belt COR\"C\·cr 

05-1)()7 I Stacker 

05-1)()8 I Track of stacker 

05-009 I Face reclaimer 

05-0111 I Track of reclaimer 

05-1111 I Belt com·C\er 

05-1112 I Bell COn\·a·er 

115-Cll' 2 Fabric filter 

05-1114 2 Exhaust fan 

115-015 set Slides. discharge outlets 

05-016 SCI Steel structures 

115-017 SCI Dcdusting piping 

Powu d~mand (kW) 

Total w~il!hl (I) 

, Pew~r (k\\) \\~i2ht (0 

11_1 11.7 

40.11 ~5.11 

I 
I 

I 
I 
' -I.II 11.4 

l OA cu 
165 LI 

3.0 ;~5 

i 
I X.6 i.2 

(JI 11.9 

' 
.J.O CH 

0.1 0.1 

0.3 0.1 

55 cu 
l.O 0.9 

55 0.7 

18.CI 34.0 

4X.5 65.11 
I 

50.11 ... 

56.CI X'J.11 

I - •7.11 

I IX.O .•2.11 
I 

i IX.O IX.:'i 

I 2.0 UC 

11.11 1.4 

I ... 4.X 

- IU.5 

... 1.X 

I 261~ I 

J91.2 



06 - Storaoe of Ph~·llite .... 
ltnn IQ.h· '.\anit 

06-001 I Hoooer 

06-002 I Belt coll\ e"-er 

06--003 I Be:tcon~er 

06-004 2 Fabric filter 

06--005 2 Exhaust fan 

06-006 set Slides. dischartt outlets 

06-007 set Steel structures 

06-008 set Dedustint? pipin_I? 

Power demand (kW) 

Total weieht (t) 

07 Ra M . I G ·nc1· Pl - w ateria n an2 ant 

I tan Q'ty Name 

07-001 I Limestone bin. :;oo t 

07-002 I Phvllite bin. I 00 t 

07-003 set Load cell 

07-004 I Limestone belt weil?htfeeder 

07-005 I Phvllite belt weil!htfeeder 

07-006 I Belt con\'ever 

07-007 I Ma211etic seoarator 

07-008 I Triple flap 

07-009 I Roller mill 

07-010 I BridJ?e crane 

07-011 I Spravtower 

07-012 I Kiln fan 

: Po~rr (k\\) 

l 
' 
I 
I -

' 7.5 

18.0 

2.0 

11.0 

-
-
-

38~ 

Power (kW) 

-
-

0.1 

1.8 

1.8 

3,0 

6,0 

., ., -·-
850.0 

28.0 

110.0 

8000 

: \\ei2h1 (0 
' 

3.5 

7.'5 

175 

1.8 

1.-t 

1.8 
., ~ ___ ... 

1.6 

37.4 

Wei2ht (t) 

29.0 

8.5 

0.-t 

1.2 

O.<> 

2.8 

1.9 

3.6 

180.0 

11.8 

70.0 

1<>5 
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07-013 

07-014 

07-015 

07-016 

07-017 

07-018 

07-019 

07-020 

07-021 

01-01~ 

07-023 

07-02.J 

07-025 

07-026 

01-027 

07-028 

07-029 

07-030 

07-031 

07-03::! 

07-033 

07-034 

07-035 

07-036 

07-037 

07-038 

07-03'> 

07-0¥! 

07-o.; I 
~----

07-04~ 
1--------· 
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I Electric precipitator 

set Rectifiers for electric precwitator 

I Chunnev fan 

I Steel chimnev 

1 Screw conveyer 

") Double flan -

I Screw con~ver 

I I Screw con~r 

I Re,ersible screw conveyer 
") Double flao -
I Screw conveyer 

I Sere\\ convever 

I Sampler 

I Di\erted eate 

I Bucket elevator 

I Bucket elevator 

I Screw con~'Cr 

I Steel bin 

set Load cell 

I Blower 

set Silo dischar~ed with set of ~a!es 

I Belr weil?htfeeder 

I Screw conveyer 

I Loadm~ head 

I Fabnc fiker 

I Exhaust fan 

set P1pmi? v.1th set of dampers 

set Shd~s. discharge outlets 

set Ste-:.-1 stmctures -----------
.,c.1 l.C!~~1u~1_1!£p_1£.!~!i _____________________ -- . 

I 
l Po"'l'r demand (kW) 

: Total "eieht (I) 

31.0 195.0 

125.0 30,v 

800.0 185 

- 50,0 

21.0 5.4 

") ") 0,8 -·-
11.0 3.t 

11.0 5.4 

3.0 1.1 
") ") 0.8 -·-
3.0 I.I 

-to 1,9 

! 2.1 C,5 

0.1 0,7 

30.0 -14.0 

75 8.7 

3.0 I.I 

- 1.5 

0.1 0.1 

55 0,3 

0.1 0.6 

1.8 1.2 

.i.o 1.9 

0.7 OA 
1.0 3.9 

7.5 0.8 

I 2.0 68.0 

I - s.o -- .....____ -------- ------~ 
I 

1 -L <>o -- t------------- ------=--
i -1 1.8 

- - t ------ ·r- ·-- - -·--- --
2994,3 i 

I 

! I 

I 
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08 - Blendino Silo ·-
Item Q•ty NatM Power (kW) 

08-001 I Air slide -

08-002 I Tran.soon into blending silo 0.1 

08-003 ., Fan 15.0 

08-00-t I Fabnc filter 1.0 

08-005 I Exhau::t fan 11.0 

08-006 I Silo aeration -

08-007 3 Blower 55.5 

08-008 I Silo dischared with set of 23tes 0.1 

08-()()C) I Air slide -
08-0IO I Fan 3.0 
~ 

08-011 set Weighing and feeding equipment for raw meal to kiln ..:!.8 
preheater 

08-012 I Air slide 0.4 

08-013 I Fan 3,0 

08-014 ., Sampler 0.4 

08-0!5 2 Bucket eievator 80.0 

08-016 I Diverted trate 0,1 

08-017 I Screw convever 11.0 

08-018 I Fabnc filter 1.0 

08-0IQ I Exhaust fan 11.0 -
08-020 I Screw conveyer ., ., 

-·-
08-021 set Slides, discharge outlets -

-

08-022 set Steel structures 

I 
-

08-023 set Dedustmg piping --
08-C2.J set Aerationing piping ---- ________ J_ 0) -
------ - ·--·- - -- - - - --· - ----- -------

Pol'er demand (kW) 197,9 

Total l'eight (0 

Weiftlt (t) 

0.7 

2.7 

0.6 

3.9 

O,Q 

., ~ 

-·-' 

2.1 

0,7 

0.9 

0.3 

9.4 

1,1 

0,3 

0.1 

55.0 

0,4 

., ., 
-·-
3,9 

0,9 

0.7 

4.8 

35 

2,5 

1.2 

IOI.I 
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09 - Rotan- Kiln LiM 

Item Q•ty NatM 

09-001 I Preheat er 

09-002 set Air blasters 

09-003 I Compressor station with compressed air recei~er 

09-004 I Rwrv kiln 

09-005 I Burner of rotary kiln 

09-006 I Primary air fan 

09-007 I Grate cooler with coohn!! fans 

09-008 I C'hnker imoact crusher 

09-009 I Cham con~e,·er 

09-010 I Sampier 

09-011 2 Chain COO\-e\'er 

09-012 I Cooler of 1ras from ~rate cooler 

09-013 I Fabric filter 

09-014 I Exhaust fan 

09-015 I Steel chirrmey 

09-016 I Fabric filter 

09-017 I Exhaust fan 

09-018 I Bri :l~e cr31'le 

09-019 set Piping v.ith set of damoers 

09-010 set Slides. discharge outlets 

09-021 set Steel structures 

09-022 set Dedusting pipin~ 

Powrr demand (kW) 

Tolal wei2h1 (t) 

Refractories (t) 

Power (kW) Wei2ht (t) 

. 
- 152,0 

0 .6 6A 

15.0 0.7 

175,0 425,0 

0,9 2,9 

n.o 1,4 

4-12.0 83,0 

78.0 13,0 

36.0 30,0 

2.0 0.5 

72,0 60,0 

26,0 100.0 

3.6 26.5 

355,0 7,3 

- 15.0 

1,0 3,9 

11.0 u 
.28.0 11.8 

2.0 24.5 

- 5,0 

- 5,5 

- 1,4 

1285,1 

977,0 

I i 799,0 



13 - Coal Grinding Plant 

ltmi Q•ty Name Power (k\\') 

13-001 I Hoooer -

13-002 I Belt con vever :.H.O 

13-003 I Mametic seoarator b_Q 

13-004 I Fabnc filter 1.0 

13-005 I Exhaust fan 11.0 

13-006 I Coal bin with load cell -

13-007 I Apron feeder ll.O 

13-008 I Double screw comever feeder .J.Q 

13-009 I Roller mill 145.0 

13-010 I Fabric filter ~ -
-'.,~ 

13-011 I Exhaust fan 90_0 

13-012 I Rotary feeder 1.5 

13-013 I Screw conveyer -t.0 

13-014 I Sampler -
13-015 I Pul\eriz.ed coal silo with load cell -
13-016 I Fabric filter Y.ith exhaust fan 1,5 

13-017 set We1clting and feeding equipment for coal powder IQ,5 

13-018 2 Air comEressor 11.0 

13-019 set Firefil!htm~ s\·stem 30.0 

13-020 1 Air compressor 37.0 

U-021 1 Compressed air recei\ier -
13-022 1 Electric hoist. I 00 k!\ 7.0 

13-0.23 I Electric hoist. 50 k'.\ 6,0 

13-024 I Belt con vever 1.0 

13-025 I Drau~ht fan ... " (I : . - - - - --· ------------ - ___________ :_ .. !. 

13-026 set \flli duct~ _\'.:'~h sct_o[d~mp::r:, ~. () ! ------ -- ---- -· ----·- - -±- . ~ ! 
I :-027 set Puh-cr~zc,!.E.Q:t!QP1_~~ ____ --- - . • 
l .'-028 set Ho! !:@_S_p~pm,g -l 
---~--- - --- - - -

Wei2ht (t) 

~ ~ ..l,. 

34_8 

l_Q 

3.9 

0.8 

2b5 

5_:' 

~.~ 

-to.o 

13,-t 

2.8 

0.7 

I.I 

0.1 

29.5 

1,3 

1.9 

0.6 

6,5 

0.8 

1,2 

0.8 

0.8 

0.8 

I.() 
- - ------

12.8 .. -· 

()_ ... 
. ----· -- ---- -

X.'I 
--- .. -
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13-02Q set Slides. dischanre outlets 

13-030 set Steel structures 

13-031 set Dedusting Dining 

13-032 set Compressed-air piping 

Power demand (k\V) 

I Total wei2ht (t) 

JS C emcnt - Sil 1 osan dD" h fB lkC 1spatc 0 u ement 

Item Q'ty Name 

15-001 I Screw convever 

15-002 set Silo dischanrer with set of 1rates 

15-003 I Loading head 

15-004 I Silo aeration 

15-005 I Blower 

15-006 I Fabric filter 

15-007 I Exhaust fan 

15-008 set Slides, discharge outlets 

15-009 set Steel structures 

15-010 set Dedusting oiping 

15-011 set Aerationing pipinJ? 

Power demand (kW) 

Total wei2ht (t) 

- 1.8 

- 6,2 -
- u 
- 1,6 

47~0 

217,3 

Power (kW) Wei2ht (t) 

40,0 8,1 

0.1 0,4 

0,7 0,4 

- I.I 

18,5 0,7 

1,0 3,9 

11,0 0.8 

- 0,3 

- 0,3 

- 1,1 

- 0,2 

71,3 

J 7,3 



16 - New Packing Plant and Bag Loading 

Item Q'ty Name 

16-001 I Screw conve"-er 

16-002 I Bucket ele\'3tor 

16-003 I Vibrating screen 

16--004 I Feed bin 

16-005 I Vertical double rotary feeder 

!6-006 I Ei!!ht-soout oackin~ machine 

16-007 I Beh conveyer 

16-008 I Belt oonvever 

16-009 I Madtine for the slittin,i? of baes 

16-010 I Screw co.. vever 

16-011 I Belt conveyer 

16-012 2 Bagtriover 

16-013 2 1 Truck loading 

16-014 I Fabric filter 

16-015 I Exhaust fan 

16-016 I Air compressor 

16-017 I Compressed air receiver 

16-018 I Electric hoist, 32 kN 

16-019 set Slides discharge outlets 

16-020 set Steel structures 

16-021 set Dedusting piping 

16-022 set Compressed-air piping 

Poll·er demand (kW) 

Total wei2ht (t) 

Power (kW) 

'X>,O 

22,0 

3.0 

-

2,0 

38,0 

1.5 

1.5 

8,0 

5,5 

3,0 

2,0 

10,5 

3,0 

45,0 

37,0 

-
5,5 

-
-
-
-

277,5 

Wei2ht (t) 

215 

14,3 

1.6 

-t.2 

1,2 

5.4 

1.9 

I. 7 

4.2 

1.5 

2,8 

0,1 

19,4 

9,9 

1,0 

0.8 

1.2 

0,4 

2.8 
, ., 
-'·-

2,.J 

0.5 

102,6 
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6.8 CIVIL ENGINEERING WORKS 

6.8.l DESCRIPTION OF GENERAL LAY-OUT 

The building site is situated in the Chilanga cement plant approx. I km out of the main road 
Lusaka - Kafue. The site area for expansion 150 x 200 m; 30,000 m? Distance from the quarry 9 
km. The building site is located about 18 km out of the capital Lusaka. 

Architedural design 

Planning conception has been predetermined by the manufacturing and flow sheet of clinker 
production process. Location of these buildings starting with crushing, storage and technology of raw 
material processing, follows the most suitable direction of production technology and dispatch of 
cement. Auxiliary and service buildings are existing. In the advance area there are situated the 
existing administration building, gate house and outside parking for passengers cars. All the new 
production buildings are possible to be approached by internal factory roads. Architectural design of 
the new buildings are characterized by simple shapes, technical detail of high quality, color surface 
finish of exterior and interior of the technologic equipment 

6.8.2 PRINCIPLES OF THE STRUCTURAL DESIGN 

Principles of the technical design regarding the main structures are as follows: 

- Bearing overhead structures are as a rule designed as steel bearing framed-type structures - main 
technological buildings 

- Bearing foundation structure is as a rule created by reinforced concrete framed-type footings and 
plain concrete footings. 

- Silos are made of reinforced concrete, monolithic, made by sliding-shuttering technology. 

- Filling masonry made of bricks, thickness 30 cm, as well as bearing structures of auxiliary plants, 
masonry of partition walls made of bricks, thickness of 15 cm. 

- Plaster works internal as well as external made of smooth cement plaster. 

- Cladding and roofing made of corrugated sheets of trapero1dal shape - in some buildings also with 
thermal insulation and waterproofing of the roofs. 

- Other items are designed in a scope evident from the account of works and materials enclosed, for 
the consecutive buildings 

- The building are technically equipped with electric wiring, lightmg, weak-current distribution 
systems, lightning conductor, fire-alarm system, water system incl. water supply for technological 
and fire-fighting purposes a'ld sewerage. In the control room there are designed air-conditioning 
units. 

- Roads and paved areas m the factory are as a rule made of bituminous and partly of concrete 
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6.8.3 DESCRIPTION OF NEW BUILDINGS 

05 - Preblending storage of limestone 

This department is designed as steel hall, under roofing. cladding ~ith corrugated sheets of 
trapezoidal shape. Foundation structure is perfonned by concrete f~ings made of reinforced 
concrete. Further part made of reinforced concrete is the scrapers runway oftechnologic equipment. 
In the cladding there are embedded windows made of steel and gate serving as access. Lay-out 
dimension of the hall is 42xl68 m. The floor made of concrete, thickness 15 cm, with gravel sand 
sub-base, 15 cm thick. 

Item Account of civil works and materials Soec. or.it Quantitv 

I Excavation works m·' 2700 

2 Fil!s from excavated material m' 430 

3 Fills from gravel sand m; 1060 

4 Concretin~ works-reinforced concrete m' 2200 

5 Concreting works-plain concrete m' 1000 

6 Reinforcing bars kg 134.000 

7 Masonry made of bricks, Liickness 30 cm m' -
8 Masonry for partition walls, thickness 15 cm ' m· -
9 In!emal ~laster work 

, 
m· -

1::: External plaster work 
, 

m· -

11 Wateroroofm~ insulation 
, 

m· -
12 Thermal insulation for roc.fs 

, 
m· -

13 Lorksmith • s products-windows, doors mi 780 

14 Small locksmith's oroducts-anchor, ladders, stairs kg 8900 

15 Delivery of steel structures t I 900 

16 Delivery of metal sheets for roofing and claddmg 
, 

11.100 m· 

07 - Raw material grinding plant 

The building includes conveyer bridge for raw material transport to the grinding plant. kiln 
line dedusting and bridge from the grinding plant to the blending silo 

C onveyer bridges 

Steel stmcture. roofing and cladding with corrugated sheets of trapnoidal shape Footings under 
steel supports mJde of concrete. 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
:1 
' 

:I 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

135 

Raw material grinding plant 

Overhead part includes bins-steel structure. roofing and cladding - corrugated sheets. Floor at terrain 
level and foundation footings made of plain concrete. Foundations under technological equipment 
made of reinforced c0t1crete. Electrical switchboard room bricklayed wrth brick work masonry. 

- Dedusting of kiln line and raw material grinding plant Bearing structure under dedusting 
equipment - made of steel. There is situated electrical switchboard room. Floor at terrain level and 
foundations under the bearing structure are made of concrete. Foundation of the fan is made of 
reinforced concrete. Foundation under chimney-massive reinforced circular plate. Chimney is made 
of steel plate 

Item Account of civil works and materials Soec. unit Quantity 

I Excavation works m' 2100 

2 Fills from excavated material • 600 m 

3 Fills from gravel sand m·' 80 

4 Concreting works-reinforced concrete m' 500 

5 Concreting works-plain concrete m·' 700 

6 Reinforcing bars kg 39.000 

7 Masonry made of bricks, thickness 30 cm • 310 m 

8 Masonry for oartition walls, thickness 15 cm ' 100 m· 

9 Internal plaster work ' 711) m· 

IO External plaster work ' 480 m· 

11 Waterproofing insulation ' 17 m-

12 Thermal insulation for roofs 
, 

210 m· 

13 Locksmith's products-windows, doors ' 290 m· 

14 Small locksmrth's products-anchor. ladders, stairs kg 4.700 

- 15 Delivery of steel structures t 480 

16 Delivery of metal sh~-.t.s for roofing and cladding mi I 45.200 

08 - Blending silo 

It 1s resting on the reinforced concrete circular plate The silo wall is made of reinforced 
concrete. thickness 25 cm, silo diameter 16,00 m The wall will be perfom1ed by the method of 
sltdmg shuttering Bottom of the silo 1s also made of reinforced concrete plate lntcm1cd1ate ceilmgs 
an d f d f I S. I st cted b f I roo are ma e o stee mge ones are mtcrconne v means o stce staircase 

Item ·\rcount of civil works and materiill~ 
1s · I ! . ,prr. unit! C)uantih 

I E xc:wat ion \\or ks ! l (1(,() I Ill ---- -- 4-----·---· 

r 
--· --- - - - - - - - . - ------ -· -----

1 Fills fmm cxcav.itcd material 
; I r,o I Ill 
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3 Fills from 21'3vel sand m' -
4 Concreting works-reinforced concrete 

; 1350 m 

5 (' oncretin_g works-plain concrete m' 160 

6 Reinforcing bars k_g 20.000 

7 Masonry made of bricks, thickness 30 cm m' -
8 Masonrv for partition walls, thickness 15 cm 

, 
m- -

9 Internal plaster work 
, 

m- -
IO External plaster work 

, 
m- -

11 Waterproofing insulati~ 
, 

m- -
12 Thermal insulation for roofs 

, 
m- -

13 Locksmith's products-windows, doors 
, 

200 m-

14 Small locksmith's products-anchor, ladders. stairs k_g -
15 Delivery of steel structures t 120 

16 Delivery of metal sheets for roofmg and cladding m! 1.000 

09 - Rotary kiln line 

The line consists of exchanger tower, rotary kiln foundations and clinker cooler. 

The exchanger tower 

Overhead part made of steel structure. Road connection by means of stairs and freight elevator. 
Foundation made of reinforced concrete plate. At ± 0,000 floor made of pugging stuff and the 
electric switchboard room of brickwork masonry. 

Rotary kiln foundations 

Designed as framework reinforced concrete foundations. Under the kiln line there is designed 
concrete surf ace. 

Clinker cooler 

Overhead part consists of embedded steel structure, partly cladded with traperoidal sheets. The 
ground floor made of concrete pugging stuff Footings under the steel structure are made of concrete. 
Foundations under technological equipment are made of reinforced concrete To the clinker cooler 
i>ertains also the ~lectric switchboard room made of brickwork masonry 

Item Account of civil works and materials Spec. unit Quantity 

Excavation works m ~000 

' Fills from excavated material i Ill I (}(ltJ 
,__ ____ - - -- -- --~- -- --- ---- --- ------·---- -- ------·- - . - . t··---·····-

~_)_ __ ljj_l_!~-~!~~1!£@!.:~ .. san~ _ ---·----- ________ _ 

.i (~o_n_c!Cl!12£_~:~rks~r:_elf1f.9...!:_C_cd _co~~£. __ .. 

• Ill t .i~U -r- m :- . t ----- ---18-1)-(1 ___ --

I j;j 

• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

•'"! 
l.'' 

.__o_-+-R_e_m_f_or_c_m_~~b_a_r_s _________ ~~-~~-~-~~~__:;_1_u_11_u~~-

\lasonrv made ofbncls. thickness 30 cm Ill j j(I 7 

s 
---~----~~--------t 

\tasonf'\· for art1t1on \\alls. th1clmess I" cm Ill 

Q Internal laster \\Ork Ill .t 'ti 

IU E '-lemal laster work Ill _;I ti 

II 

12 Thermal insulation for roofs ~00 

13 Locksmith ·s roducts-windo\\S. doors m so 
Small locksmith ·s roducts-anchor. ladders. stairs 2Q 000 

----1 
1-t 

15 Deliverv of steel structures 750 

16 Deliver..· of metal sheets for roofin • and claddm • m () 800 

13 - Coal grinding plant 

The building includes conveyer bridge for coal transport to the gnndmg plant and coal 
grinding plant. 

Conveyer bridges 

Steel structure. roofing and cladding with corrugated sheets of trapezoidal shape Footings under 
steel supports made of concrete. 

Raw material grinding plant 

Overhead part including bins-steel structure, roofing and claddmg - corrugated sheets Floor at 
terrain level and foundation footings made of plain concrete. Foundations under technology 
equipment made of reinforced concrete. Electrical switchboard room bricklayed with bnck work 
masonry. 

Item Account of civil works amt materials Soec. unit Quantih· 

I Excavation works 
; 

IJ50 m 
.., Fills from excavated material m·; 400 

3 Fills from gravel sand 
; 

50 m 

4 <: oncreting works-reinforced concrete 
: :no m 

5 Concreting works-olain concrete • 450 m 

6 Remforcing bars kg 26.000 

1 ~1asonry made of bricks, thickness 30 cm 
; 

200 m 

8 Masonrv for partition walls. thickness 15 cm ' 70 m· 

<) Internal plaster work ' 460 m· 

10 External plaster work 
, 

m· 3!0 
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I 

r 
II Waterproofmg insulation ! m I I~ 

: 
12 Them1al msulation for roofs I m i I.JO 

I 
f 

I> Locksnuth · s Eroducts-windows. doors m i IQO I 

! 
Small locksm1th "s products-anchor. ladders. stairs ! kg ' :-100 1-i 

15 Dehven· of steel structures I t 3~0 

16 Dehven· of metal sheets for roof mg and cladding I , 
30 000 "'" 

15 - Cement silos and dispatch of bulk cement 

The building is designed as the reinforced concrete resting on reinforced concrete plate. 
thickness 100 cm, as the foundation plate. Upper plate of the silo is also made of reinforced concrete. 
Other ceilings in the silo as well as roof mg are made of steel Silo walls \\ill be performed by the 
shdmg shuttering. Thickness of silo wall is 25 cm. mside silo diameter is 8 m. Number of silos : i 
pcs new Cement transport to the silo is ensured by conveyer bridge. made of steel structure 
Cladding with corrugated sheets of trapezoidal shape. 

Item Account of civil works and materials Spec. unit Quanti~· 

1 Excavation works 
; 

300 m 
I ., Fills from excavated material 

; 

60 m 

3 Fills from gravel sand 
; 

m -

4 Concreting works-reinforced concrete 
; 

420 m 

5 Concreting works-plain concrete I m 50 

6 Reinforcing bars kg 75 000 

7 \.lasonrv made of bricks. thickness 30 cm 
; 

m -
8 Masonry for partition walls. thickness 15 cm m· - ·-
Q Internal plaster work ' m· -
10 fa1emal plaster work 

, 
m· -

II Waterproofing insulation 
, 

m· -
12 Thermal insulation for roofs 

, 
m· -

13 Locksmith" s Eroducts-wmdows. doors ' 90 m· 

14 Small locksmith ·s products-anchor, ladders. stairs kg 2700 

l:li Delivery of steel structures t .JO 

16 Dehverv of metal sheets for roofing and cladding I m· 440 

I 
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20. Central control room 

The bu1ldmg 1s des1h'lled as t\\0-store building: made of brick\,ork mason~. ''1th remfor.:oo 
cJDcrete ceilings ofmonohth1c type. The building 1s founded on fOOlmgs It 1s arranged ir. t\\O aisles 
connected with coonectmg comdor. steel staircase m the 51>3ce of the control room Wtth double 
floor • of steel structure. wnh \\lnOO\\S a.,d doors. roof made of t\\O claddings. \\lth thermal 
msu!auon and waterproofing Bnck\\ork mason~ . thickness 30 cm. pa muon walls m the rooms. I:' 
cm thick Continuos footings are monohtluc. made of plam concrete Cedmgs made of reinforced 
concrete plates Internal as well as e:\.1emal plaster \\Orks are made of cement lime · smooth Floor 
made of concrete pugging stuff. 15 cm thickness. wnh gra\"el sand sub-base of 15 cm thickness The 
buildmg of control room 1s pro\ided \\lth air cond1uonmg Dimensions lenh>th 15 m. \\1dth 12 m. 
height 7 m 

ltmi Account or ci,·il works and materials S0tt. unit Quant in 

I Exca\ation works ' :'C m 

, 
Fills from e'\CJ\ated matenal ' I I:' - m 

I 
~ Fills from ,gra\el ~nd I m I ~5 -· I --'-· -

-t (oncretim:: works-remforced concret~ ' ! Q() m 

' 
I 

5 ( oncretin_g works-plam concrete m I 25 

6 Reinforcin~ bars I kg 5.-too 

7 \tasonrv made ofbncks. th1~kness 30 cm ' I.JO m 

8 \fasonrv for panition walls. thickness 15 cm m ! 260 

9 Internal plaster work 
, 

570 m· 
. 

10 External plaster work m· 310 
. 

11 \Vaterproofin!! insulation m· 2-10 

12 Thermal insulation for roofs m : 180 

13 Locksmith· s products-\\1ndows. doors m· '>0 

1-t Small locksmith· s products-anchor. ladders. stairs k~ 2 100 

15 Delivel'\· of steel structures t I -

16 Dehvel'\· of metal sheets for roofing and c!addmg m ~ -

Notr· The rest of buildings \\ill be used from exist mg Ch1langa cement plant 
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6.9 COST F.STl\IATE: 

6.9.1 11\\"[ST,IENT COSTS 

6.9.1.1 \IA.CHINER\" AND EQl'IP\IENT 

\1achinery and equipment will be imported as a whole e'cepl of equipment \\h!dl 1s 
3\'31lable at the local market. Cost of imported machinery and equipment ha~ been determined on 
the basis of the bid submitted by an European manufacturer FOB European port 

Sun~y of total costs is shm'lin on the Schedule 6 - I - Estunate ofln~ent Costs Equipment 

Here are remarks to particular items: 

- Item "\o 6 CIF Dar Es Salaam. includes freight chaf!,>es and marine insurance from the 

European port to Dar Es Salaam 

- Item "\o ?: Transport Dar Es Salaam - Chilanga cement plant. includes transport costs of 

equipment. by truck:> and by rail·way 

- Item 'o 8 Erection. Based on experience. cost of erection is estimated at approx t> - S 
0 

o of 
the cost machinery and equipment 

- Item ~o 9: C ootingencies: include cost resen-es estimated at 2° o of totai of items I to 8 in the 

case of equipment and 5 °o of twl items l to 8 in the case of civil works 

- Item ~o IO Customs. taxes and charges. respect tariffs and charges. 

6.9.1.2 Cl\'IL ENGINEERING WORKS 

Buildings and civil works \\ill be carried out by the proved Construction Corporation from 
Zambia. Part of steel structures and metallic products shaH be imported 

Costs of civil works and buildings ha\e been estimated by taking in account the prices made 
av.iilable by Lusaka and Zambia. 

Suney of total costs is shO\\TI on the Schedule 6 - 2 - Estimate of ln\iestment Costs Ci"il 
Engineering Works 

The abstract of unit prices of particular civil works 1s stated below. 

Account of civil works and material are introduced the Chapter VI. paragraph 6 8 3 

Description of new buildings 

UNIT PRICES OF PARTICULAR CIVIL WORKS 

I Excavauon works (t:SD perm;) .. 

1 Fills from excav.ited material (USO perm'> .... 

3 Fills from gravel sand (USO perm'> 

4 Concreting works-reinforced concrete (USO perm '1 . 

~ ( oncretmg works-plain concrete <USO perm '1 

20 

.8 

I I 

190 
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I 6 Reinforcing bars (!:SD per ten) ........... ··---·· ·················--·-···--· .... 1.315 

I 
7 Masonry made ofbncks. thickness 30 cm (USO per r.•?) ......... 30 

8 \fasonry for partllKlll walls. thickness 15 an (USO per mi) ..... ······ 20 

9. Internal plaster work (USO per mi). ..... --··· ·················---···-··· ---·· .. 17 

I IO. External plaster wwxk (USO per m
1
) .. ·--· ·-·---·------------- ---------····--·---- ...... .... 3.5 

11. Waterproofmg insulation (USO perm!) ........ ··-·-··-··-··-··-·-··-···-· ..... .... .8 

I 12. Thermal insulatim for roofs (USO per mi)···-·---·····--···- ·-··-·-·-··· ·····- ..... 15 

13. Lodcsmith s products-windows. doors (USO per m2
) ................... . . .. 180 

I 14 _ Small loclcsmith s products-anc:hcr. ladders. stairs (USO per leg) .... _. __ ... _ . .... 2.5 

15 Delivery of steel stnictures (USO per ton>--------------------·-----------···-·-·-·· .... . .. 800 

I 16. Deli~ry of metal sheets for roofmg and cladding (USO per m2
) .... ____ .. 40 

I 
ESTIMATE OF INVESTMENT COSTS: EQUIPME~T 

Schedule 6 - I 

I 
Costs m USO 

Nr~ Item descnption -
I Foreign Local Total 

I Production equipment 

I 01 Limestone extraction 1.300,000 - 1.300,000 

02 Phyllite extraction - - -

I 03 Primary crushing plant - 20,000 20,000 

04 Secondary crusfung plant - 40,000 40,000 

I 05 Preblending storage of limestone 2,500.000 - 2,500,000 

06 Storage of phyll:te - 20,000 20,000 

I 07 Raw material grmding plant 4'i,800,000 - 5.800,000 

08 Blending silo 1,000.000 - 1,000,000 

I 09 Rotary kiln line 6,300,000 - 6,300,000 

10 (linker storage ' - - -

I ' 

II Gypsum storage ' - - -
' 

12 Coal storage 
' 

- - -
I ' 

13 Coal grinding plant 1,700,000 - 1.700,000 

' 

I ' 

' 

I ' 

' 

' 

' 

I ' 

' ' 



14 Cement grinding plant 

15 Cement silo and dispatch 

of bulk cemem 

16 Packing plant and bag looding 

17 Electrical equipment 

18 Central control room 

2 Auxiliary ~uipmmt 

20 Main S\\itching station 

21 Diesel power plant 

22 Compressed air plant 

23 Water supply and distribution 

system 

24 Laboratory 

25 Workshops 

26 Stores 

27 Diesel oil tank 

28 Lubricants store 

29 Garage 

3 Service equipment 

4 Spare parts 

Subtotal 

s Project planning 

6 CIF - Dar es Salaam (IF) 

7 Transport Dar es Salaam -

Chilanga 

8 Erection 

9 Contingencies 

Subtotal 

10 Custom", faxes, charges 

J--12 

350,000 -

300,000 -
800,000 -
700,000 -
500,000 -

200,000 -
120,000 -

- -
50,000 -

350,000 -

150,000 -
- -
- -
- -
- -
- -

800,000 -
22,920,000 80,000 

500,000 -
1,146,000 -

550,000 -
1,600,000 

502,320 33,600 

25,618,320 1,713,600 

350.000 

300.000 

800,000 

700,000 

500,000 

200,000 

120,000 

-
50,000 

350,000 

150,000 

-

-
-

-
-

800,000 

23,000,000 

500,000 

1,146,000 

550,000 

1,600,000 

535,920 

27,331,920 

-
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(on CIF \'3lue mim1s project) 
·-

Custom duty - free - -

\'AT -free - -

Import license fee 5° o l.~30.800 1.230.800 

(uston, clearance fee 4° o Q84.<HO 984.<HO 

Total 25.618.320 3.929.o.tO 29.547.360 

of that - fixed assets 24.741.9.tO 3.851.7!0 28.593.650 

- current assets 876,380 77.330 953.7!0 

Note to item IO According to Investment Act. Zambia IQ93. Part V, paragraph 30:\ and 3 I. the 
imports of machinery and equipment for selecti~ industries are custom &. tax free_ Chilanga 
Cement PL( is considered to be awarded by thesP. incentives. 

ESTIMATE OF l'.\.VESTME~T COSTS: 

CIVIL ENGINEERING WORKS 

Schedule 6 - 2 

!\o Item description Costs in US dollars 

Foreign Local Total 

I Site preparation - 500,000 500.000 

., Buildings and special civil works 2.000,000 6.000.000 8.000,000 

Subtotal 2,000,000 6,500.000 8.500,000 

"' Project planning 250,000 250,000 _, -
4 CIF Dar es Salaam 100,000 - I00,000 

5 Transport Dar es Salaam-Chilanga 60000 - 60 000 

6 Contingencies 108.000 3n500 445.500 

Subtotal 2.268,000 7,087.500 9.355. "00 

7 Custom. taxes, charges 

Con CIF value) 

20°0 Custom duty 432,000 432,000 



I ..J-+ 

20°0 \"AT (from CIF - cust dut~) ~ IS...JOO :'IS.400 

5°0 Import fee lfrom CIF) IOS.000 IOS.000 

..J0o clearing agent fee I from Clf) 86.-tOO 86...JOO 

Total 2.268.000 8.232.300 10.500.300 

ESTIMATE OF PRODl.CTIO'.\ COST: EQUP\IENT 

Schedule 6 - 3 

Item Foreign 

'.\o other costs besides consumption of mamtenance 

materials. grinding media. refractories and \\ages are not 

considered. 

Costs in t S do!lars 

Local Total 

ESTIMATE OF PRODUCTIO~ COSTS: Cl\'IL ENGINEERING \'\"ORKS 

Schedule 6 - 4 

No Item 

Cost of maintenance carried out 

by Construction Corporation 

(considered I 0 i> of the wlue of 

the initial fixed investment costs) 

foreign 

]].680 

Costs in t.: S dollars 

Local Total 

82,323 10~.003 
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7 PLANT ORGANIZATION AND OVERHEAD COSTS 

7.1 COST CENTERS 

The cost centers are preserved as it is in the existing Chilanga Cement Plant The 
comprehensive organization of the proposed expanded Chilanga Cement Plai.t and the lines of 
hierarchy are shown on the Organizational Chart, Figure 7 - 1. It reflects general organizational 
outline from Ndola Cement Plant 

Horizootally, the plant organization comprises the following departments: 

-Head 

- Production 

- Fngineering 

- Materials 

- Human Resource 

- Sales 

-Accounts 

-Technical 

7.1.J HEAD DEPARTMENT 

It covers all leading services and duties including security 

7.1.2 PRODUCTION DEPARTMENTS 

It consists of six sections as follows: 

-Overhead 

- Quarry 

- Continuous process 

- Packing plant 

- General gang 

- Crushers 

Their main job is operation of the production departments They are responsible both for the 
quantity and quality of manufactured clinker and cement 

7.1.3 ENGINEERl1'G DEPARTMENT 

It consists of five sections as follows: 

- Overhead 

- Mechanical 
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- Electrical 

-Transport 

-General 

This department serves for· 

- maintenance of mechanical and electrical equipment 

- repairs and production of some spare parts 

- repairs of buildings and general services 

The transport sect.ion is responsible for : 

- transport of coal and gypsum 

- meeting requirements on personal and goods transport 

- maintenance and repair of mobile equipment 

7.1.4 MATERIAL DEPARTMENT 

h consists of the two sections with the following responsibilities: 

- stores 

- purchasing 

The stores will serve for purchasing, storing and issuing of spare parts, supplies and 
consumables necessary for operation of the plant 

7.1.5 HUMAN RESCUES DEPARTMENT 

h consists of six sections which are responsible for personnel, security, canteen, clubs etc. 

7.1.6 SALES DEPARTMENT 

This department serves and plans for cement o;ale, purchasing of inputs according to the 
production schedule, etc. 

7.1.7 ACCOUNT DEPARTMENTS 

The department performs all duties connected with budgeting, cost accounting, wages, 
salaries and auditing. 

7.1.8 TECHNICAL DEPARTMENT 

This department is responsible for chemical and physical analyses of raw materials, raw 
meal, coal, gypsum, clinker and cement carried out in confonnity to the valid standards. Here are 
also archived designs and various documentation. 

Summary view of the cost centers is depicted on the Figure 7 - I . 
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7.2 O\'[RHEAD COSTS 

Regarding cost calculauon and analysis. the overhead costs are structured as follows 

- direct production and semces (factory overhead costs) 

- administration 

-marketing 

- finance and depreciation 

The Table 7 - 2 "OVERHEAD COSTS" indicates the overhead costs generated \\ithin the 
operation of Chilanga Cement Plant excluding those stated in Chapters I\' "!\IA TERIALS AND 
INPl;TS" and Chapter VIII "HUMAN RESOURCE" 

Table 7 - 2 : OVERHEAD COSTS (USO) 

o~·erhead c 0 st s 

'.\o Item description hctory Administrati\e \larketine Hnant'e Depreciation 

I Traveling 64,000 -
2 Safety. protective clothmg.welfare 49,000 

3 Training. pubiications 41,700 

4 Rent & Rat~ 10.400 

5 Social & Health expenses 95,300 

6 Mining licenses I0,000 

7 Chemicals & water reticulation 27,270 

8 Security charges 9,100 

9 Insurance premium 105,700 
-

10 Telephone, fax, postage 4,700 

11 Computer services 2)00 

12 Consultancy fees 20,500 

13 Recruitment 1,000 -
14 Bank charges '.'.200,000 

15 Depreciation ' 

' 

,.....__ - civil engineering wor!.:s .:?% ' 110,001..) 
' 

- equipment 401 10 
' 

1,47Q,160 
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- mobile equipment l0°o :'0.800 

- quarry depleti'.>!l ~0:'.100 

16 Selling & distnbut1on 340.000 

17 Demurrage 17.000 

18 Advemsing 32.000 

Total: 412.470 28,500 389,000 3.200.000 2.054,060 

The fmance part of overhead costs includes the interests payable on loans (project and 
operation) and bank overdrafts 

Depreciation after installation of new technology: 2.054.060 USD 

The total overhead costs arising from full operation capacity of (hilanga Works are 
6.084.030 liSD 

The estimate of contribution paid to the Head Office of (hilanga Cement PL( in the year 
1995 amounted to 4,300,000 USD. This amount should be as an additional part of admm1stration 
overhead costs. Thereby the grand total of the overhead .:osts estimate per annum. excluding 
persoonel costs, amount to 10,384,030 USO. 



8 Hl'!\1AN RESOl'RCES 

8.1 LABOl.R A~D STAFF 
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It is foreseen that skilled and unskilled labour wtll be recruited from the ex1stmg Ch1langa 
Cement Plant and the tO\\ll Ch1langa 

Skilled graduates and techmc1ans will be recruited at Chilanga Cement Plant and 'dola 
Cement Plant 

Key personnel and top executi\'es will be transferred from existing cement plants in Zambia 
(Chilanga and Ndola) 

The way of selection of all the personn~! of the proposed expanded Chilanga Cement Plant 
\\ill be prior to put the plant into operation 

'!\umber of the personnel to undertake trammg either in Contractor·s facilities or in ~dola 
C anent plant or during erection and start-up like 1s specified in the Chapter 9. 

The required personnel for each departments are developed in the Table 8 - I and 8 - 2. 

I 
Description of employment Working Shifts I Total Women I Profession 

time ' 

I l II Ill Ch I 
I I 

I 2 I 3 4 5 6 1 8 9 I i 
I I HEAD DEPARTMENT 3 I 3 1 I 
I 

Works manager 5 ·1 I I - - - I Cg 

Assistant 511 I I - - - I T I 

I 
I 

I Secretary 5 'I I - - - I I L 

PRODUCTION DEPT. 

Overhead 4 I 1 I 7 1 

Production manager 5'1 I - - - I I lg 

Assistant 5/1 1 I 
! 

T - - - I 

Secretarv 5. I I - - - I I L 

Shift manager 7'3 1 I I 1 I 4 T 
I I 

Ouarrv 10 8 - - 18 

Mining engineer 5;J I - - - I Lg 

Foreman 6 12 l I - - 2 T 

Drilling machine ooerator 6., '- 1 I - - ., s 
Compressor ooerator 6/2 I I I - - ., s 
Heloer 611 I 1 - - 2 c 

I 
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I 
I 
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' 

' 

I: 

Loader ooerator 6/2 

Driver 6/2 

Blasting technician 511 

Crushers 

Crusher ooerator 612 

; ;.,.,..,.., attendance 6/'1 

Stora2e 

Stacher ooerator 6/2 

Scraoer ooerator 113 

Heh>er 113 

Raw 2rindin2 

Raw mill attendance 113 

Homoeenizin2 

Silo attendance 7/3 

Clinker burning 

Rotarv kiln attendance 7/3 

Coal 2rindin2 

Coal grinding attendance 7/3 

Coal loader ooerator 113 

Control room 

Control room ooerator 7/3 

Crane stora2e 

Crane ooerator 7/3 

Helper 113 

Cement 2rindin2 

Cement mill ooerator 6/3 

Heloer 6/3 

Cement stora2e 

Cement tranSPOrt heloer 6/3 

Packin2 plant 

Packing machine ooerator 5/2 

Heloer (paocr ba_gs) VJ. 
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I I - - 2 

4 4 - - 8 

I - - - I 

3 3 - - 6 

' 2 - - 4 

I I - - 2 

3 3 I I 8 

I I 2 

I I I I 4 

I I - - 2 

I I I I 4 

I ! I I 4 

I I I I 4 

I I I I 4 

I I 1 1 4 

I I I I 4 

2 2 I I 6 

I I I I 4 

I I - - ' 
2 2 2 2 8 

2 2 ' ' 8 

3 J I I 8 

' 2 I I 6 

I I - - 2 

j 3 J 9 

2 ., 2 6 

I I I 3 

I I I 3 

I I I 3 

JO 10 - - 20 

2 1 - - 4 

2 2 - . 4 

---------------------------~---- - ----

s 
s 
s 

s 
u 

s 
s 
u 

s 

s 

s 

s 
s 

Ug 

s 
u 

T 

u 

s 

s 
u 
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Helper (loodmg) 51.2 6 6 

I Oualitv control (laboratory) 6 5 

Chief chemist 5:1 I -

Assistant chemist 51.2 I l 

Laboratorv anah-st 512 I I 

Samole oreoaration 7' ... '_, I I 

RTG - analvst 7/3 I l 

Samoling 713 I I 

ENGINEERING 
DEPARTMENT 

Overhead 5 -
Engineering manager 5;1 I -
Planning section 5 I I -
Maintenance olannin!? 5/1 I -
Mat.olanning and purchasin~ 5/1 2 -

Mechanical en2ineerin2 12 6 

Maint.and workshop chief 5/1 I -
Shift maintenance foreman 713 I I 

Shift maintenance mechanical 113 2 ") 

Workshoo foreman 5/1 I -

Machine-tool operator 511 2 -

Machine-tool ooerator 512 2 2 

Filter 5.12 2 -
Helper 511 I I 

Electrical en2ineerin2 7 6 

Shift maintenance electrical 7 3 2 2 

Worksho~ foreman 5 'I I -

Electrician 512 2 2 --------

Electric1an-control S\stem 5 2 2 2 

Transport 12 4 

Transpon manager 5,, I I -
-----~ >------~ - lo--- -- --· -- ---- ---

Driver 5'1 6 -

- - 12 

J J 17 

- - I 

- - ") 

, - - -
I I 4 

I I 4 

I I 4 I 

- - 5 

- - I 

- - I 

- - I 

- - .2 

J J 24 

- - I 

I I 4 

2 2 8 

- - I 

- - 2 

- - 4 

- - 2 
, - - -

2 2 17 
') 2 8 

- - I 

- - 4 -- ----
- - 4 

16 

- - I 
~------

- - () 

L 

6 

Ug 

I Ug 

I Ug 
, s 

Ug 

.2 u 

2 

lig 

I Ug 

T 

I L 

T 

T 

s 
T 

s 
s 
s 
c 

T 

T 

s ........_ ______ ------
T 

L 
~ ·-- ---

s 
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Mobile eouipment mamt 

Heiner 

G~ral meinttrin2 

General sen-ice foreman 

Bricklayer 

Heloer 

Substation a Hendance 

Compressed air plant anend 

Water suoolv attendance 

MATERIALS 
DEPARTMENT 

Stores 

Chief storeman 

Storeman 

Heloer 

Typist 

Purc:hasine: 

Material planning 

Purchasing 

HUMAN RES. DEP. 

Overhead 

Human manager 

T~'Pist 

Personnel office 

Personnel chief 

Personnel clerk 

Security -
Security chief 

fire man 

Gate-kecoer 

Watchman 

Canteen 
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512 4 

5/2 I 

9 

511 I 

51 I ., 
5;1 ., 
1'' , _, 2 

6'' -' I 

7 ... I-' I 

6 

5.1 I 

511 ') 

511 ') 

5'1 1 

2 

5il 1 

5il 1 

2 

5:1 I 

.-; I I 

4 

5!1 I 

5,( 3 

6 

:'i I I 

73 I 

7, 3 2 

I 7 ~ ') 

-r~ 

4 - - 8 s 
- - - I L 

4 4 J 20 

- - - I T 

- - - 2 s 
- - - 2 L 
., .., .., 8 T 

I I ... s - -· 
I I I 4 s 

' 
- - - 6 I 

- - - I T 

- - - ., s -

- - - ') t; 

- - - 1 1 L 

- - - 2 I ·-
- - - I T - --·-
- - - 1 1 L 

- - - 2 I -!-----·-
- - - I lig 

- - - I I L 

- - - 4 2 

- - - I L 
... 2 L - - - ·' 

5 6 6 23 

- - - I T 

I I I 4 s ·-
., 

I 1 6 L' -
2 4 4 12 L ·--- ... - - --- -- -- -

- - - 4 2 
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Canteen chief 5:1 I - - -

Cook 511 I - - -
Serwnt 511 ., - - --

Oinic: 2 - - -

Doctor 5/1 I - - -
Nurse 511 I - - -

Estates clubs 8 - - -
E..c:tates chief 5!1 I - - -
Clerks 5!1 7 - - -

SALE DEPARTMENT 8 I - - -
Sale manaeer 511 I - - -
Salesman 5/1 1 - - -
Accountant 5/1 1 - - -
Payment 5/1 2 - - -
Twist 5/1 I - - -

ACCOUNTS DEPT. 9 - - -
Accounts manai?er 5/1 I - - -
Budgeting 5/1 2 - - -
Vages and salaries 5/1 ') - - -
Cash and 1>a\111ents auditing 5/1 2 - - -
Clark 5/1 I - - -
Typist 5/1 I - - -

TECHNICAL DEPT. 5 - - -
Chief designer 5/1 I - - -
Designer 5/1 I - - -
Documentation <archives) .'ii I 2 - - -
Typist 511 I - - -

TOTAL CEMENT PLANT 155 70 JI 26 

Explanation: 

Column I - Job tittle 

Column 2 - Number of working days per week number of stufh: per day 

Column 3 - 6 - Number of persons per shift 

I 

I 
., ., -
2 1 

I 

I I 

8 J 

I 

7 ~ _, 

8 4 

I 

1 

') 2 

2 I 

I I 

9 6 

I 

') I 

2 I 

') 2 

I I 

I I 

5 J 

1 

I 

2 2 

I I 

282 34 
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Column 7 - Number ofpersoos per position 

Column 8 - Number of women 

Column 9 - Profession - Unslcil!ed U 

- Skilled S 

- Technician T 

- Leaving examination L 

- Undergraduate . Ug 

8.2 COST ESTIMATE 

The required costs of personnel for each department are developed in the "Estimate of production 
costs - Table 8 - 2". The estimate of personnel costs in Table 8 - 2 is coming from macro-economic 
conditions of Zambia regarding specific socio-economic position of privatized company Chilanga 
Cement PLC. 

Table 8 - 2 : Estimate of personal costs (USO) 

Staff description Cost Annual costs Total costs per year Grand 
JM:r per person total 

month 

Cost No of S+W Pension LP+G 
per persons 

person 

1 2 3 4 5 6 7 8 

HEAD DEPT. 

Works manager I 540 18 480 I 13 200 1,980 3 300 18,480 

Assistant 560 6,720 I 4,800 720 1,200 6,720 

Secretarv 2JC 2,520 I 1.800 270 450 2,520 

PRODUCTION DEPT. 

Production manager 1,008 12,0% I 8,640 1,296 2 160 12,096 

Assistant 392 4.704 I 3,36( 504 840 4,704 

Secretary 182 2 184 I 1.56C 234 390 2, 184 

Shift manager 1.960 ),880 4 16.SOC 2 520 4,200 23,520 

QUARRY 
·-

Minimt engineer 952 11 424 I 8 160 1.224 2.040 11.424 

Foreman 980 5,880 ") 8,400 1,260 2,100 11.760 
·-

Driihng machine ooerator I 560 ~.360 2 4 80() 720 1,200 6,720 
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( ompressor ooerator 560 3.360 
.., 
-

Heloer 252 1,512 2 

Loader ooerator 700 4,200 
.., 

Driver 2,800 4,200 8 

Blasting technician 210 2,520 I 

CRl:SHERS 

Crusher ooerator 1,400 4,200 .. 
Hoooer attendance 252 1,512 2 

STORAGE 

Stacker ooerator 560 3,360 2 

Scraoers ooerator I, 120 3,360 4 

Heloer 252 1,512 2 

RAW GRINDING 

Raw mill attendance I, 120 3,360 4 

HOMOGENIZING 

Silo attendance I, 120 3,360 4 -
CLINKER BURNING 

Rotary kiln attendance 1,120 3,360 4 

COAL GRIND.A TTE~D. 

Coal grinding anendan~ 1,120 3,360 4 

Coal loader ooerator 560 3 360 ., 
CONTROL ROOM 

Control room ooerator 5,600 8,400 8 

CRANE STORAGE 

_Crane operator 1.680 3,360 6 

Helper 252 1,512 2 

CEMENT GRINDING ,__ 

~nent null operator 3)60 6.720 6 

Helper 378 1512 3 

('f:,1ENT STORAGE ,__ 

C cment transport helper 840 3)60 3 

PAC'~ING PtAl\T 

4.80< 720 1.200 

2.16( 32-t 540 

6,00C 900 1,500 

24,00C 3.600 6,000 

I.BOC 270 450 

12.00C 1.800 3,000 

2,16(] 32-t 540 

4,80( 720 1.200 

9,60( 1,440 2.400 

2,16( 324 540 

9.60( 1,440 2,400 

9,600 1,440 2,400 

9.600 1,440 2 400 

9.60( 1,440 2,400 

4.80C 720 1,200 

48,00( 7,200 12,000 

14,40( 2,160 \600 

2, 16( 324 540 

28.ROC 1..•20 7.200 - - ----
.'.240 486 810 

--·-~--·---

7,20( 1.080 1,800 ---
' 

6,720 

3,024 

8,400 

33,600 

2,520 

16.800 

3,024 

6,720 

13,440 

3,024 

13,440 

13,440 

13,440 

13,440 

6.720 

67,200 

20 160 

3,024 

40J20 

4,536 

--·-
10,080 
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Packmg machme ooerator 

Helper (paper bags) 

Helper <loading) 

Ql.ALIT\" Cff\TROL 

Chief chenust 

Assistant chemist 

Laboratorv analvst 

Sample preparation 

RTG-analvst 

Sampling 

ENGl!\EERl~G DEPT. 

Engineermg manager 

Plannine section 

Maintenance planning 

Material planning & purchas!n~ 

l\IECH.E~GINEERING 

Maintenance and workshoo chief 

Shift maintenance foreman 

Shift maimenance mechanical 

Workshop foreman 

Machine-tool ooerator 

Machine-tool operator 

Filter 

Helper 

ELECTR.ENGINEERING 

Shift maintenance electrica! 

Workshop foreman 

Electrician 

Electrician-control system 

TRANSPORT ,__ 

Transport manager 

Driver 
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! i I 

i 1.120i .:> . .:>ool 
' 

50-t
1 ' 

1.51:: i 

1.512 1512 

7981 9.576 

' 1.260 7_560 

1.260 7.560 

8-tO 2.520 

2520 7.560 

50.t 1.51:: 

952 llA24 

630 7.560 

..J90 5.880 

560 3.360 

658 7,896 

2,128 6.384 

2.240 3,360 

490 5.880 

560 3,360 

1.120 3.360 

560 3,360 

252 1.512 

3.920 5.880 

630 7,560 

1,120 3,360 

2.240 6.720 

588 7.056 

1.680 '.\,360 

... l)_()()( 1.4-tO 2.400 Q.oOO 

... .... .:-::c o-tS 1.080 b.0-tS 

12 12.'.:)6( I. Q-t-t .:;_::.;o 18.1-t.t 

1 <>.8..JC 1.026 1.7!0 Q_576 

'l 10.SOC 1.620 2.100 - 15.120 

'l IO.SOC 1.620 2.100 15.120 -

... 7.20( 1.080 1,800 10.080 

... 21.60( 3.240 5.400 30.2.tO 

4 4.32C 6.t8 1.080 6.048 

1 8.16( 1.224 2.040 11.424 

I 5.40( 810 1.350 7.560 

I 4.20( 630 1,050 5.880 

'l 4,80( 720 1.200 6.720 -

I 5,6..JC 846 1.410 7.896 

4 18,24( 2,736 4.560 25,536 

8 19,200 2,880 4,800 26.880 

I 4,200 630 1,050 5.880 

2 4.800 720 1,100 6.71 0 

4 9.60( 1.440 2,400 13.440 

1 4,80C 720 1.200 6.720 

2 2.16( 324 540 3.024 

8 33,60( 5,040 8.400 47,040 

I 5,40( 810 1.350 7.560 ·-
·1 9,60( 1,440 2 400 13.440 

4 19,20C 2,880 4,800 26.880 

I 5,04( 756 1 . .260 7,050 

6 14,40( 2.160 3,600 20,160 
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\tob1le ecimpment mamtenance 2.240 3.360 8 

Helper 126 1.512 I 

G [,_['.\GI'.\ EERING 
I 

General ser\<ice foreman 630 7560 I 

Bricklaver 560 3.3<>0 
.., 
-

Helper 252 1,512 .., 
-

Substation attendance 4,480 6.710 8 

Compressed air plant attendance 840 3,360 ... _, 

Water suoolv attendance 1,120 3,360 -I 

\IA TERIAL DEPT. 

Chief storeman 560 6.720 I 

Storeman 560 3.360 .., 
-

Helper 252 1,512 2 

Tvpist 182 2.184 I 

\1aterial olanning 490 5,880 I 

Purchasing 490 5,880 I 

HUMAN RES.DEPT. 

H/R mana~er 840 10,800 I 

Typist 182 2,184 I 

Personal chief 560 6,710 I 

Personal clerk 546 2,184 ... _, 

Security chief 630 7,560 I 

Fireman 1,120 3,360 4 

Gate-heloer 756 1,512 6 

Watchman 1,512 I 512 1.2 

Canteen chief 490 5,880 I 

Cook 210 2,520 I 

Servant 252 I 512 ., 

Clinic - doctor 840 10,080 I 

Clinic - nurse 490 5 880 I 

Estate (club) - chief 560 6.720 I 

- clerk I 960 3 360 7 

I 
I 
I jQ_20 2.880 I 

I , I 
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5 .-lUC 810 

-I.SOC 720 

2.16C 32-t 

38.-IOC 5.760 

7.20( 1.080 

9.60( 1.-140 
I 

4.SOC 720 

4.80C 720 

2.16( 32-1 

156( 23-t 

-t.20C 630 

-t.20C 630 

7,20C 1.080 

l,56C 234 

4.80C 720 

4,68( 702 

5.40( 810 

9,60( 1.440 

6,48( 971 

12,96C 1.944 

4,.20C 630 

1,80( 170 

.2.16( 3.24 

7,20C 1.080 

4,.20C 630 

4,80C 710 

16,SOC 2510 

·t.800 

270 

U50 

1.200 

5-10 

<>.600 

1.800 

2.-100 

1.200 

1.200 

5-10 

390 

1.050 

1.050 

1.800 

390 

1,200 

1.170 

U50 

2,400 

1.620 

3.240 

1.050 

450 

540 

I 800 

1,050 

1,200 

4,200 

26.880 

1512 

7.560 

6.720 

2.160 

53.760 

10.080 

L~.-t-tO 

6.720 

6.720 

3.02-t 

2.18-t 

5.880 

5.880 

10,080 

2.184 

6.720 

6.552 

7.560 

13.440 

9.072 

18.144 

5,880 

2,520 

3,024 

10,080 

5.880 

6,720 

23 520 

• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

----- --



• 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SALES DEPT. 

Sales manager 8.JO I0.080 I 

Salesman 1.120 6.720 
., 
-

Accountant 1.120 6.720 
., 
-

Pa,n1ent 560 3.360 
., 
-

Typist !82 2.1 S-l I 

ACCOl'~TS DEPT. 

Accounts manager 840 10.080 I 

Budget.mg 560 3,360 2 

Wages and salaries 560 3.360 
., 

Cash & oavments audit 560 3.360 2 

Clerk 280 3.360 I 

Tvpist 182 2.184 I 

TECH~IC AL DEPT. 

Chief desiimer 840 10,080 I 

Desiimer 672 8.064 I 

Documentation (archives) 980 5,8CO 2 

Tvpist 182 2,184 I 

TOTAL 282 

University graduates : 262,080 USO 

Technicians & Leaving examination: 449,232 USO 

Skilled workers : 376,320 USO 

Unskilled workers : 87,696 USO 

Explanation of "Table 8 - 2" : 

Column i - names of departments and the positions within them 

Column 2 - monthly cost of personnel in particular position 

Column 3 - annual cost per person in particular position 

7.20( 1.080 1.800 10.0SO 

Q.60( IA.JO 2AOO I 3..t.JO 

Q.60( IA.JO 2AOO 13.4.JO 

4.80( 720 1.200 6.720 

1.56( 23-l :<>o 2.18-l 

7,20( 1.080 1,800 10,080 

-l.80( 720 1.200 6.720 

4.80( T20 1.200 6.720 

4.80( 720 1.200 6.720 

2AOC 360 600 3,360 

1.560 234 390 2,184 

7,1 0( 1.080 1,800 10,080 

5.760 864 1.440 8.064 

8,400 1.260 2,100 11.760 

1,560 234 391 2.184 

839,52() 125,928 209,880 1,175,328 
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Column 4 - number of persons working at the same position 

Column 5 - total costs - salaries. wages. allowances and O\lertime per year co\lering the work of 

specific position 

Column 6 - total tosts - PensiooiZNPF per year covering the specific position 

Column 7 -total costs - Leave pay & Gratuity per year covering the specific position 

Column 8 - grand total costs per year covering the specific position 

• 
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9. PLANT IMPLEME~T A TION 

9.1 PROPOSED TIME IMPLEMENTATION SCHEDllLE 

The project implementation phase will embrace the period of 24 months from the awarding 
of the contract to the start of production 

The implementation phase includes the following stages: 

- Setting up project implementation managl!ment 

- Detailed engineering. tendering and evaluation of bids 

- Awarding of contract 

- Site preparation and development 

- Soil study 

- Civil works 

- Detailed engineering of equipment and civil works 

- Trial runs, testing 

-Stan-up and commissioning 

-Training of the staff and labour 

The duration of the above mentioned stages and their mutual time overlapping is shown in 
Table 9 -1. 

9.1.1 TENDERING A~D PROJECT MANAGEMENT TEAM 

The Project Management Team is set up in order to prepare the tendering and evaluation of 
bids and to decide on the awarding of the contract. 

It is intended that later the team should form the base 01· the managerial, technical and 
operational staff to be put in charge of running the plant. 

9.1.2 CONTRACTING 

Based on the evaluation of bids, contract negotiations will start The result will be the 
awarding of the contract to a selected contractor. 

9.1.3 SITE PREPAR.\ TION AND DEVELOPMENT 

Since the land 1s oy,ned by the State, preparation and development of the site can be 
triggered as soon as the contract has been signed. 

9.1.4 SOIL STUDIES 

Pnor to the planning of buildings and civil works, the contractor will prepare the soil studies 
including test trenches. peninent in site examinations to enable an obtaining of an exact interpretation 
concerning the found.1t1on of buildings and civil works 



Table 9-1: Project Implementation Proaramme 

Year 1~96 I 1997 
Trimesue n m IV I n m 
Particular 

Feasibility Study -1 ) I 
Decisioo 
Project Implementation Management 
Tendering I Evalution of Bi is 
Contract.int! 0 
Site Preparation and Development 
Soil Tests 
Study of Preliminary Civil Works 
Project Planning 
Preliminary Civil Works 
Delivery of Construction Material 
Delivery of Machinery and Equipment 
Erectioo 
Finalizing of Civil Works 
T~g_ 
Putting into Operation 
Trial runs 
Start-un 
Training of Persmel 

1998 I 1999 
IV I n m IV I II III 

-
io-- -

- --- -

2000 
IV I n m 

1-

1-

2001 
IV I n 

Cl'> 

'"" 

--~------------------· 
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9.15 CIVIi. WORKS sn:oy 
Results of the sorl studies sh:ill be used for the pl:innmg of the followmg c1\1l \\Orl-..s 

- Land and roads prepar:it1on 

- Au\lhary bmldmgs 

- Foundations of the production bmldmgs 

9.1.6 DF.TAILF.D F.NGINEF.Rl!'iG OF f.Ql IP\1f.~T A!\D CIVIi. WORKS 

The designs of the technology and machmery should precede the designs of bu1ldmgs and 
both will provide basic data for the preparation of the dcSlb'TlS of the electrical equipment and 
instrumentation 

9.1.7 EXECliTION OF CIVIi, WORh':S 

There will be only one construct.on area inside the CCL The scope of the 1111t1al bu1Idmg 
and ri .;1 works will mainly include those g1..,mg way to th~ erection of heaw machinery and 
equ., !flt 

9.1.8 ERECTION OF !\1ACHINER\' A!\D f.Ql"IP\1[!\T 

The sequence of th~ erection works will be as follows 

- Production machinery and equipment 

- Electrical equipment 

- Instrumentation and controls 

- Connection to utilities 

The erection \'i:Orks will be performed Jy private industry corporation manpower. super .. 1sed 
by the contractor's delegate<! staff ' 

9.1.9 FINAL BUILDING AND nvn. WORh':S 

These Will be Continuously perf ormcd together With the Cre~;on Of machinery Ill order tO 
provide unmterrupted follow-up of the latter. 

9.1.10 TRIAL RUNS, TESTING 

Jnd1Y1dual plant dcpanments will be put mto run by tests, without and subsequently with. 
material according to the time-schedule as per the conlfact 

9.1.11 START-lJP AND C'OMMISSiONl!\G 

After the tests described m the Chapter 9. I I 0 arc successfully accomplished. plant 
production will s:.an running m It 1s expected that the full production rate of the plant will be 
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achieved w1thm o months after start-up Within this penod production tests and comm1ss1oning will 
be performed as per pertinent stipulations of the contract 

9.1.12 TR.\INl~G 

It 1s considered the basic training will take place dunng erection and start-up. The 
specialized personnel will recei~-e additional training in some contractor's amenities and in !he Ndola 
Cement Factory 

9.1.13 SELECTION OF THf PROJECT ll\1PLEMENTATION PROGR.\M!\IE AND 

Tl'.\IE SCHEDrLE 

'Ti!e Table 9 -1. that can be found at the t'!ld of this chapter. lists individual activities and 
their duration dunng project implementation. 

a) Decisive Activities 

Preconstruction phase• 

- Setting up of management, tendering. evaluation of bids, awarding of contract ....... 7 months 

- Contracting and subcontracting.............................. . . . . .. . . . . . . ................... 5 months 

- Coming of contract mto force .. 

Construction phase 

- Project planning .. 

- Civil works .. 

- Delivery of the machinery and equipment....... . 

- Erection ..... . 

- Final building and civil works ................................. . 

- Testing. trial runs . 

b) further Activities 

. 2 months 

. .. 6 months 

. ...... 12 months 

.... 6 months 

. . 12 months 

. .. 9 months 

3 months 

Hereinafter. interacting activities, bringing about different implications or implementation. 
are listed 

- Delivery of machinery and equipment shall be materializ.ed from the 9'h to I 5'h month 

- Delivery of the electncal equipment. instrumentation and controls shall be materializ.ed from the 
12•b to 15•h month 

-Training of the specialized personnel in the contractor's amenities will be finalized by the end of the 
18111 month 

- Recruitment of the staff will be finalized by the end of I 2'h month 

- Recruitment of labour will be finalized by the end of erection 

- Raw materials. ,al. fuel and inputs for the production of cement as well as the power and water 
supply will be available- one month before the end of erection at the latest 
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c) l\1anpo"·er and Skills 

Cl\11 works (ml \\Orks wtll be carried out by the f onstruct10!1 (orporat10t1 from Zambia 
under the contractor's supen-1s1on The superv1s1on personnel will consist of one spec1ahst The total 
number of ci\-il works manpower will total 250. m the highest construction stage up to 500 

d) Erection 

The erection of the plant will be n .maged. co-0rdinated and supemsed by the following 
contractor's personnel 

- A mechanical erection stJpemsor ( I person) 

- An electrical supervisor ( 1 persoP.) 

- Mechanical erection specialists C persons) 

- Electrical erectioP specialists (2 persoos) 

- A refractory bricks-lying specialist ( 1 person) 

The Contractor's personnel will be assisted by skilled local manpower recruned bv the 
&ndustnal Corporation The number of local personnel ,.,;11 number about 150 persons. 

Tut total number of the erection personnel will thus be 80 persons. in the higher erection 
stage about 150 per~ns 

e) Start - up 

The plant will be started up under management and supervision of the folloY.'ing Contractor· s 
staff 

- one senior engineer 

- three engineers - specialists 

- ty.·o chemists 

- two kiln operators 

- two r.1ill operators 

Total ten ( 10) persons 

The Contractor's staff shall be assisted by skilled production personnel as per Chapter 8 

f) Training 

The Contractor shall organize train mg of the local specialized staff is his amenities and m the 
Ndola Cement plant. 

This statTw11l consists of 

- one production manager (Contractor} 

- one quality control manager (Contractor) 
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- one mechanical engineer C\dola) 

- one electncal engineer C~dola) 

- two kiln operators (Contractor) 

- two mill operators (Contractor) 

Total: eight (8) persons 

Training of other personnel shall be ensured cluring erection and commissioning. 

g) Start -up 

It is considered the stage of start - up and running-in of the plant \\ill take one year at the end 
of which the normal rated production capacity will be reached. 

Production will continuously rise during start - up period as follows 

- I-st quarter: 50 °o 

- 2 -nd quarter : 70 ° o 

- 3-rd quarter · 90 ° o 

- 4-th quarter : 100 ° o 

The average production capacity utihz.ation is 77.5 °o of the full capacity. It means 24-t.125 
tpy of cement 

h) Site Development 

In the frame of civil works it v.ill be necessary to make road connection, water and power 
supply. 

The Contractor will set up stores to shelter various supplies and deliveries and housing for 
erection and supervising personnel 

9.2 ESTIMATE OF IMPLEMENTATION COSTS 

9.2.J MANAGEMENT OF PROJECT IMPLEMENTATION 

Number of staff, persons .. 

Duration, months ... 

Average salary per month, US dollars 

Total cost of salaries. US dollars 

9.2.2 CO-ORDINATION AT PROJECT IMPLEMENTATION 

Number of foreign experts 

Duration, months 

Average salary per month. US doilars 

3 

. .. 30 

660 

. 59.400 

. I 

10.000 
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Total salary, US dollars. 

Other expenses (air-ticket). 

Board and accommodation. US dollars .. 

., Total costs.. . . . . . . . 

9.2.3 ERECTION 
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Number of foreign supervisors and specialists. persons 

Duration, man/months . . . . . . . . . . . . . ........... . 

Average salary per month, US dollars .. . 

Total salaries, US dollars ......................... . 

Other expenses, US dollars ........................... . 

Board and accommodation, US dollars. 

Total costs, US dollars ................ . 

9.2.4 START-UP 

Number of foreign specialists... . ........ . 

Duration of stay, man/months...... . . . . . . . . . . . .. . 

Average salary per month, US dollars ......... . 

Total salaries, US dollars ...................... . 

Other expenses (air-tickets), US dollars .... 

Board and accommodation, US dollars. 

Total costs, US dollars ..... . 

9.2.5 TRAINING 

Number of locally trained specialists. 

Duration of training, man/months. 

Average salaries/wages, US dollars 

Total salanes/wages. US dollars 

Other expenses 

Toral costs 

. 280,000 

I 200 

. 56,000 

337.200 

7 

. 48 

9,000 

. 432,000 

. 9.400 

. 192.000 

633.400 

. .. 10 

. ... 30 

9,000 

. .. 270,000 

. ...... 12,000 

.. 135,000 

417,000 

5 

30 

450 

1:1500 

C),000 

22.000 
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9.2.6 OTHf.R Gf.NER.\L COSTS 

Rent and operation of otlices. motor cars. travel and 

telecommumcat1on expenses. etc . US dollars ... 

\faterials and input5 for tnal nm and start-up. US dollars 

Salaries and wages of recruited personnel during project 

implementation penod. US dollars 

Contmgenc1es. US dollars 

Total general costs. LS dollars 

9.2.7 INTERESTS Dl.RING CONSTRlfCTION 

330.000 

200.000 

380.000 

I IQ.000 

1.02Q.OOO 

Two and a half year interests from the loan 5,800,000 USD as a first part of the foreign loan 
28,SQ0,920 USO at the interest rate Q % is not paid during construction (grace period) The amount 
of this interest 1s 139-U 78 l!SD. \\ftlch is supposed to be paid out dunng production penod 

Table 9 - 2: ESTIMATE OF INVESTMENT COSTS: PROJECT IMPLEMENTATION 

m thousand t:S collars 

No Item description c 0 st s 

Foreign Local Total 

I ProJect implementation managem~t - 594 59.4 . 

2 Co-ordmation 28!.2 56 0 337 2 

3 Erection 441.4 IQ2 0 633 4 

4 Start-1Jp 282 0 !35 0 417 0 

5 Train mg - 22 5 22 5 

6 General costs - l.02Q 0 l.02Q 0 

7 Interest~ during construction 0 - 0 

~ -------------- ------------- ---------------

Tot a I 1,004.6 l ,49J.9 2,49R5 
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10 FINA!\CIAL A!'IAL \'SIS AND STA!\Dl'.\G OF THE E'.\TERPRISE 

JO. 1 REPl"TATIO!\ 

The Chilanga Cement PLC 1s well-k"llo\\TI cement producmg company because of its 
monopoly position at Zambian cement market and production of high quality 

More information about the company are as follows 

Corpor!\te information 

Board of directors consists of four representatives of ma1or shareholder CDC . t\\O 

representatives of ZPTF (Zambia Privatization Trust Fund) and one representative of ZA\-IIC 
(Zamanglo Industrial Corporation Ltd.) Two additional persons - the Alternate directors - represent 
CDC 

Management of the company consists of the General Manager. Finance & Admmistrauon 
Manager. Company Technical Manager. Chief Marketing Manager. Works Manager - Chilanga 
Works and Works Manager - l\dola Works. 

Institutions and companies co-operating ,,.;th Chilanga Cement PLC are as follows: 

Lead merchant bank - Stanbic Bank Zambia Limited. Lusaka. Zambia 

Advisers and sponsoring brokers - Standard Corporate and Merchant Bonk Limited. Johannesburg. 

South Africa. 

- Ca\mont Securities Limrted. Lusaka. Zambia 

- Meridien Financial Services Limited, Lusaka. Zambia 

- Meridien Securities limited, Lusaka. Zambia 

Adviser to Chilanga Cement - Standard Chartered Merchant Bank Zimbabwe Limited. 

Harare. Zimbabwe 

Audrtors of Chilanga Cement - KPMG Peat Marwick Certified Accountants , Lusaka, Zambia 

Reporting accountants - Price Waterhouse Certified Accountants. Lusaka, Zambia 

Commercial bankers - Barclays Bank of Zambia Limited, Lusaka. Zambia 

- Meridien Biao Bank Zambia Limited, Lusaka, Zambia 

- Standard Chartered Bank Zambia Limited, Lusaka. Zambia 

-Zambia Nat:onal Commercial Bank Limned. Lusaka, Zambia 

The Chilanga Cement PLC is well-known company because of it s financial stabihty. At present 
it is only compar.y quoted at LuSE (Lusaka Stock Exchange). Profit history below underlines this 
fact 



I 

170 I 

Table 10- 1 : Audited Profit History ofChilanga Cement 
I 

'I month Y car' cnJcJ ,, M ;1 r..: h I 1.'llJ1.-J 3 I I>.;;: -----

~\\a..:ha 'IMHI 19'1-I '')l)-1 1993 I '1'12 I 'J'l I 1•1•11_1 - I 'll<'I 

I Iumo\·cr 11 '}T!. :?1>9 I:! 3t.3 3l!7 :' 350 9-1-1 .:? l-13 10> 9.:?0 109 -'TT~,, I7h h~h 

Profil before ta\ahon I 703 90-1 .:? 656 739 I :?-H 136 :?I:? 311•1 13X-N7 70 IO:? :?I :?31 

Ta'l.ation 787 !\78 851 819 -IO'JM-t !Oil-Ill:? 63 783 :?lo\ :?Ill :' 8:'1 I 
Profit ati.cr ta'l.ation 91<• 02<• I 811-t 920 831 -IQ:? 111 RI' 7-1 'I-I -II lN:? I:' 380 

ProposcJ prdcr.:111.:.: I 
Jj\jJ1.'1ldS 138 l!\-1 18..i IS-I 111-1 18..i IX-I 

Profit attnbutabk to I ordman shard10!Jcr-; 'JI:' 888 l 8ll-tTk· X31 308 111 c.l> 7-1 '30 -11 71lX I' I '!1> 

Prnpo.is.:J ordmal' 

I dirn.knds -150 138 902 :?1<· -I 15 562 :':' 72-1 37 )73 !II lllKl :' 000 

RctamcJ protit 

for the \Car ..J(,:' 7:'0 '102 ..J<>ll -I I:' 7-t6 5:' 9tl'} .17 -~~; 'I 7!lX 111 I 'I<• I 
l:Jmmgs JX."f 

ordinan share I 
IK\\acha! -I :'8 90:! -t 16 (I:'(, CU7 021 () 08 

Dmikndsps I ordinan share 

/Kwa..:ha/ 2 :?5 -151 2 08 c; .,x 0 I 'I ()II:\ (I 02 

I Di\ tdt.'tld CO\"CT 1.0 2.a 2 () 2 Ii 2 () -12 ~I) 

Y car-on-\car mllallon 

rate as at I 
.~I lkc1.-n1ht.'T 35% 35% 13R% I '11°·;, 111% 10:'% 158% 

I 
lJSD/K \\acha 

.:'l.d1angc rah.: as I at _,I lkccmocr 71.:? 712 <iX:\ .17') 100 -18 ,, 

Note: Please, see bottom line for the conversion of Zambian Kwacha to USO. I 
I 
I 
I 
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10.2 CAPITAL STRl"CTl!RE 

The summarized Balance sheets of Chilanb'<l Cement Plant at 31 ~1arch I QQ-t (the end of an 
old fiscal year) and at 31 December.IQ94 (the end of a new fiscal year). based on the al!dtted 
accounts, show the capnal structure of the company 

Table 10 - 2: The Summarized Balance Sheets ofChilanga Cement Plant 

JI December 1994 JI 'larch 1994 

I. Fixoo assets 

2. Current assets 

2.1 Stocks 

2.2 Debtors 

2.3 Cash and bank balances 

3. Current liabilities 

3.1 Bank o\·erdrafts 

3.2 Creditors 

3.3 Short term loans 

3. 4 Di\ idends payable 

l5 Taxation 

4. Net current ac;scls (2 - ' ) 

5. Total assets • Current hab1litics (I. + 2. - 3) 

Financed~• 

6 Share capital 

7. Rescr.-es 

8. Tota. ·>ha:-choldcrs' funds 

9. Long term indebtedness 

IO Deferred liabihucs 

11 F·.qu1ty + Long 1cr111 l1:1hil111es (X • <) I IO. l 

I .iquidity ratio~: < 'urr~nl ratio 

<)w~k ratio 

~millions 

17.Jl9 

H31 

6 072 

9-., ,_ 

387 

3 8.J3 

165 

2 15.J 

86 

I 100 

Ti8 

3 5f.8 

21 007 

103 

19 358 

19 .J61 

342 

I 211-l 

21 !!07 

7 . .J111l.X·P· I'>• 

1.151J/l.X-l 1 ll l:'i 

1X711.X.JI o Ill 

u12 ·u21 

'i2f 1. 'i~ I 

The re,aluauon of li\ed a~~d~ in the nc\\ fisc;1I \car S\stem 1s commented further on 

~millions 

I 1811 

5 577 

"' I .J5 

9 II 

521 

·' 521 

121) 

IR82 

57 

955 

.J98 

2 056 

3 236 

(01 

2 o•JCJ 

2 202 

'70 -
,,,,4 

~ 2 \(1 

o .J I 

n I 'i 

·-
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Asset revaluation 

The financial efft:.:t on the audited ba'ani:e sheet as at 31 December 1994 of the asset revaluation 
carried out during the year 1994 was that ~xed assets and reserves were mcreascd by K I<> 082 
million 

Ir.vestments 

The company has an investment consist·ng of 500 000 ordinary shares (0 818 °o of the issued 
ordi.'lary sh;.re ~.p:tal) m lpcom Limited. a Zimbabwean company. Because of Zimbabwe's historic 
exchange r0ntrol restrictions. the investment has been written down in Chilanga Cement's books to a 
nominal Kl. 

lpcom (an accountmg company J made an audited profit for the fiscal year ended 31 December 
1994 of 677 000 Zimbabwean dollars (some K562 million) and the shares were traded at O 47 ZD 
(awrox. K46) per share, which would value C'hilanga Cement's investment at 235 000 ZD (some 
K23 million). 

Stock-: 

Stocks comprises of raw materials and consumables, finished and unfinished production. stores 
and sp.ues, fuel, lubricants and others It comprises as well the medical, canteen and stationery 
stocks and products in transit 

Debtors 

This Feasibility Study does not analyre this area for trade debtors at corporate level Generally. 
Chilanga plant has not big problems with outstanding trade debtors for more than 30 days penod 

Share capital 

The share capital issued and fully paid i~ 2,633,000 of 7% redeemable non-cumulative preference 
shares of Kl each in the value of K2,633,000 and 200,039,904 ordinary shares of 50n each in value 
of Kl 00,020,000. 

Table 10 - 3: Reserves (in Kwacha) 

Foreign 

Revaluation Exchange rate Revenue 

Reserve Reserve Reserve Total -
At I April I C)C)4 467,1184 3<>7 1,630,118 2,0'18,40'1 

-- -· -- - -----·-·---·- ----- ------- -- -- - -

Profit for the period - - 465,888 ·llJ\888 - --- - - ------·-----· -- --- ----- -- ·-·- - -- - - -

Revaluation surplus - cost I<>. 48 7,<>3 3 - - l<1.--l87,<il' 
--- ------------ ·- . ------- --- ----

-~~!~!at1on .'l<J<i,\81 - - \11(1,.\8 I 
--- -·- ------ --- ---

At 31 December I 9C)4 17,7.<i I .<><>8 ~97 2,096,006 IC))~X..401 

I 
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The balance on the foreign exchange reserve at YI December I QQ4 represents the unrealized 
gain on one foreign currency loan, funds for the repayment of which were deposited in the pipeline 
prior to 7 January IQ83. The Bank of Zambia has indicated its intention to meet obligations 
denominated in foreign currencies at the rate of exchange ruling on that date provided funds were 
deposited with them prior to that date. This reserve will be transferred to the profit and loss Jccount 
when the funds are e;'.temalized. 

Bank overdrafts 

At 31 December 1994, the company had bank overdrafts outstanding as follows: 

Standard Chartered Bank Zambia Limited K 112 23 7 000 /approved Kll3 million/ 

Barclays Bank of Zambia Limited 

Meridien Biao Bank Zambia Limited 

K49 491 000 /approved K70 millionl 

K3 180 000 /approved KSO million/ 

Zambia National Commercial Bank Limited nil /approved KJO million/ 

At that date, the above facilities totaled K263 million. Standard Chartered Bank Zambia 
Limited has recently renewed its facility of K 113 million. Barclays Bank of Zambia Limited has 
already approved an increase in its facility to K200 million, with a further facility of another K 100 
million should it be needed. Other overdraft facilities will no longer be utilized. 

Creditors 

The trade creditors debt amount is comparable t('I trade debtors credit on the corporate level 
Detail structure of them is not available 

At Chilanga plant level the biggest creditor 1s ZESCO Limited, the electricity supply 
corporation. ZESCO billing is two months in arrears More than 60 days creditors at amount more 
than KS00,000 was not fou:.,d. 

Loans 

The only loan in the books at 31 December 1994 was in Kwacha denominated loan from the 
Ministry of Finance of the Go·.iemment. This loan is repayable in 15 equal annual installments from 
July 1993 and bears fixed interest at 50% per annum. The balance of the loan at I January 1995 was 
K427 5 million. 

In addition, the company has, for several years, been meeting the foreign exchange losses on 
a European Investment Bank /"EIB"/ loan taken out in 1980 by INDECO /then majority shareholder, 
subsequently ZIMCO/, on behalf of the company to finance a rehabilitation programme. The 
proceeds of the loan /which is denominated in ECU/ were passed to the company in exchange for 
preference shares to a value of K2,633,000. that being the Kwacha equivalent at the time of the 
amount of the loan IECU 2,627,625/. When the Kwacha began to depreciate rapidly against the 
USO, INDE('O proposed that it should continue to servtce the loan at the historic exchange rate. 
while Chilanga Cement should bear the exchange losses. In the nine months to 31 December 1994, 
the cost of meeting these exchange losses was K 189 million. As part of the privatization process, the 
company has agreed to assume ZIMCO s rights and obliti<ltions under the original loan agreement. A 
loan assumption agreement is ex~ected to be signed soon and the preference shares have b~ 
redeemed /see paragraph 1.51. As at I Januarv 199.'i the balance of the loan was ECU l,112,:fi71 
/some K 1,204 r.11llior11 A further amount or" ECU I 03,266 /s0me K 112 million/ was repaid by 
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Chilanga Cement in January IQQ5 The loan bears interests at 2 °o per annum and is repayable m 
half yearly installments_ The last installment is due on 15th January 2000 

Subsequent to ::: I December I Q94. the company has ne<;otiated a short tem1 working capital 
loan facility from CDC of USO I 5 million .:some KI 2:::s million/. with a bullet repayment by .'O 
June 1996_ The loan bears interest at a rate of 10 .H5% p.a The first drawing under this facility was 
made on 28 February 1995. when CDC advanced USO 800 000/1\.660 million/. 

The company has also borrowed money to cover the costs of the environment Project with 
DANIDA. A loan agreement is expected to be signed imminently, whereby the Ministry of Finance 
of Zambia will agree to lend to the company the Kwacha equivalent of DKRI3.3 million /some K 
955 million/, which is the amount th?t DANIDA is making available to cover the offshore costs of 
the environment issues. The loan will be Kwacha-denominated, bear interest at 10% p.a .. and be 
repayable in 30 equal half-yearly installments. commencing on the date of commissioning /expected 
to be ind-first quarter 1996.1 

The company is also negotiating with one of its local bankers for a Kwacha loan of 1\.600 
million to cover the local costs of the environmental issues. 

Additionally, the company expects to incur limited short tenn borro.vings throughout the 
year to finance specific imports of spares and/or consumables 

If all of the company's loan facilities were fully utiliz.ed the company's debt could be 
summarimd as follows: 

Table IO- 4: Summarize of the Company's Debt 

K million Thousand USD• 

Debt as at 31 December 1994: 

Long and short term loans 428 601 - -
Overdraft 165 232 

Debt originating subsequent to 31 December 1994: 

EIB loan 1,092 1,534 
-

CDC loan 1,238 1,739 

DANIDA loan 1,955 2,746 

Kwacha denominated loan 600 842 

lncrea£ed overdraft facility 248 348 

Total debt 5,726 8,042 
---

Shareholders funds as at ::: I December I C)94 IQ,461 27J32 
>--- ~--- -~------ ---· -- ---

Debt Shareholders funds ratio 29% 29% 

* Exchange rate as at 31 December 1 C)Q4 712 K/USD 
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Deferred liabilities 

ll1e full potential liability for retirement benefits payable to employees and provided for in the 
accounts in full was at December 1994 Kl.203.<>42.000 (March 1<><>4 - K664.1<>7.000). 

Table IO - 5: Reconciliation of Operating Profit to the Net Cash lnOow From Operating 

Activities 

New fiscal year Old fiscal year 

in Zambian K'OOO December March 

1994 1994 

Profit before taxation 1,703,904 2,656,739 

Interest payable 253,494 600,311 

Exchange loss on EIB loan 188,977 139,880 

Operating profit 2,146,375 3,396,930 

Depreciation 948,562 168,536 

Provision for def erred liability 539,745 349,718 

Deferred expenditures amortiz.ed 3 3 

Loss/(profit) on sale of tangible assets 258 (1,485) 

Increase in debtors (60,401) (489,248) 

Increase in creditors 272,018 568,528 

Increase in stocks (1,927,596) (l,293,076) 

Net cash innow from operating activities J,918,964 2,699,906 
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11. INVESTMENT PLAN 

11. 1 MARKETING COSTS 
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The marketing costs assessed in Chapter 7 as O\'erhead costs are arising from: 

a Chilanga Cement Plant Sales department operation - traveling. petrol consumption. office 
supplies. postage. etc. 

b.' Sales promotion, costs of transport. rents of Zambia Railway facilities in Lusaka and Kabwe, etc 
Applied more then less at export sales. 

cl Department for purchasing at Chilanga plant and Marketing department at Head Office of 
Chilanga Cement PLC as a part of contribution amount paid monthly by the plant (included in the 
administration overheads). 

11.2 PRODU(.TION COSTS 

Computing of annual production costs takes into account the full production capacity of the 
plant 315,000 tons of cement an all items of cost structure included in Chapters 4, 7 and 8. 

The unit costs per ton of cerrent on annual basis are listed below: 

lkmNo Item dacription Costs in 1·sn •1. 
I Materials and inputs 23.37 38.91 

2 Personnel 0\-erhead costs 3.73 6.21 

3 Factory overheads 1.31 2.18 

" Factory costs (I+ 2+ 3) 28 . .il .ino 

5 Administrative overheads 13.7.i 22.88 

6 Sales & distribution costs 1.23 2.05 

7 Operating costs ( .i+ 5+ 6 ) .ins 72.23 

8 Depreciation 6.52 I0.85 

9 Financial costs I0.16 16.92 

IO Production cost.~ ( 7+ 8+ 9 ) 60.06 100.00 

The item 5 "Administrative overheads" includes ones from Table .. ovi:RHEAD COSTS" 
in Chapter O 7 as well as the contribution to Head office. 

There is an effective functioning of material management considered in the stock with as low 
as possible level of in~tories, semi-products and finished products (see Chapter 11, part "Working 
capital") For the weighted prices (80% local bagged and 20% exported cement) of the variants A. B 
and C the percentage of the production costs is as follows 

A 60 06/80.40 74 70 ~o 

B 60 06/88 80 - 6764 % 

c 60 06/84. 60 70. <)C) % 
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11.J ACCOUNTS AND ~~A fEMENTS 

For next analyses are used the "INCOME STATEMENT ANALYSIS" and "CASH FLOW 
ANALYSIS" Data for these analyses a;c taken from Chapter~ .:!. Chapter 11 2 and S..:hedule -l I 

The mcom.: sr;n::m.:-nts for three pnce vanants of bagged cem.:m commg frvm ;:-\.p.:.::ted s.:1k::i m 
future (Chapter~ 2) and production costs (Chapter 11 2) are as follows 

Table 11 - 2: Income Statement Analysis ( in 1 ISD) 

Variant A 3 c 
Local bagged price 86.00 96.00 9100 

Export price 58.00 60.00 59.00 

Weighted price (20% export) 80.40 88.80 84.60 

Production costs 60.06 60.06 6006 

Gross profit per ton 20.34 28.74 24.54 

Full capacity gross profit estimate 6,407,100 9,053,IOO 7,730,IOO 

Table I I - 3: Cash flow Analysis (in USD) 

Year 2000 Year 2001-201 I 

A B c A B c 
Cash sales 20,IOO 22,200 21,150 25,326 27,972 26,649 

Production costs 17,947 17,947 17,947 18,919 18,919 18,919 

Profit taxable 2,153 4,253 3,203 6,407 9,053 7,730 

Tax (weighted) 667 1,318 993 1,986 2,806 2,396 

Profit after taxation 1,486 2,935 2,210 4,421 6,247 5,334 

' 
Depreciation 2,054 2/ _,4 2,054 

I 
2,054 2,054 2,054 

Net cash flow 3,540 4,989 4,264 
I 

6,475 8,301 7,388 

The weighted tax 1s computed from 80% of 35% and 20% from 15~~. (See Chapter I I 6 
TAX POSITION> ' 

In the year 2000 the capacity ut1hzauon is estimated at 250.000 tons of cement It means 
79. 3 7 % utilization of full production capacity 315.000 tons 
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In this case the production costs are changed due to variable costs (most of material and 
inputs) and in total they are relatively higher due to fixed costs 

The Net cash flow is computed without .:onsidering of interests arisin!; from bank deposits 
l11is simplified computing of net cash flow shows that there is needed another source of project 
finJn""~1nl--: tilth~ ~'"'..t;· ~·-~:_)t) unk·.:>5 rh~ r'Lk\.? r~.\1.:·h ... '5 :~\\,."'I G 

requested from foreign mn~stor 

l11is item presents an amount of 2S.SQO. Q20 tSD (see Chapter 11 8. I). 

t 1.5 DETAILED ANALYSIS OF BALANCE SHEETS 

Detailed analysis of Balance sheets requires a special focus on fmancial issues of the 
company as a whole, i.e. the Head Office. Ndola plant and Otilanga plant operations. 

11.6 TAX POSITION 

The tax position of Chilanga Cement PLC can be examined from the historical data how the 
profit of company was taxed. They are as follows: 

Table t 1 - 4 : The Ta.--.: Position of Chilanga Cement PLC 

Year 1989 1990 1991 1992 1993 1994 1995• 

Profit before tax (in milhon K) 21.2 70 I 138.5 212.3 1,241.0 2,657.0 2,294 0 

Tax (in million K) 5.1 7.6 28.1 15.0 4!0.0 852.0 1,066.0 

Percentage (%) 14.05 I0.84 20.29 7.07 33.04 32 07 46.-t7 

• not yet audited when data issued 

The percentage mentioned above shows an unstability in the tax payments. Information 
related to reason for this state were not available In the year 1993 the rate of 15% was applicable to 
taxable profits attributable to export sales. The standard rate of 35 % was applicable to taxable 
profits arising from local sales (Source PROSPECTUS 1995. Chilanga Cement PLC). 

The INCOME TAX CHAPTER 668 OF THE LAWS OF ZAMBIA. SECOND 
SCHEDULE PART Ill Exempt organizations says 

.. (2) The inc:ome of the following shall be tsempt from tax: 

(a) the Commonwei.lth Development Corporation .. 

I 

At the other place of the CHAPTER 668 arc mentioned Rates of Initial and Wear and Te:tr 
Allowances for machinery and plant implements ' 

Because closer mfonnatlon on allowance<; \\llhm 1111plcmcntmg new equipment arc not 
available this Feas1bihtv Study docs not applv them 

I 
I 
I 
I 
I 
I 
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It should be highlighted that CDC has provided this privilege as a public organization Will 
the Go\emment of Zambia keep this exemption of tax and for how long now that CDC is directly 
Ul\-Oh·('(f in pri,-:iuz('(f c0mpall\ sud1 as Clulanga Cement PLC Cllrification nu'd t') be made 

11."T l~Sl!R.\'.'l\CF. (CO\.[R:\G[ OF FIXED ASSETS. l~\'F.~TORIF.S. ETC.I 

TI!~,. rrtS'.~=·-u:_-_, ;·--_ .. ~:1P.!!!'_~ .?~·-' ;\.~!.i !~."'r ~:,.~ (~~~!!:~~l:_!1 (':rn~nt :or1p:tn~ ~?:' .1 ·,,l_~· ·'. • !;~.! !i~_-\ ·:r; 

reimbursed from cootnbut1on taken from Cement plants 

The values of insurance premiums paid during the period from 1993 to 1995 are as follows 

Table 11 - S : The \' alues of Insurance Premiums 

PLANT ALL MARINE MOTOR VEHICLE MACHINERY 

RISKS COMPREHENSIVE BREAKDOWN 

1993 26,385 3,572 3,T!1 -

1994 60,898 37.515 27,508 7.715 

1995 50,895 71.054 39,981 9,943 

The figures are in K'OOO. Source: Financial Department, Chilanga Cement PLC 

In 1993 the machinery breakdo\\11 policy was still under review. 

11.8 TOTAL INVESTMENT COSTS 

11.8.1 PRE-PRODUCTION INVESTMENT COSTS 

11.8.1.1 FIXED ASSETS 

TOTAL 

33,734 

133.636 

171,873 

Taking into account the fact that the land for erection of new kiln-line is free 9f charge the 
fixed investment costs mclude merely those of machinery, equipment, buildings, civil works, housing 
colony and auxiliary facilities. 

Data on fixed mvestment costs are tJken fr~!'ll Chapter VI, Table 6 I - Ec,uipment. 6. 2 -
Civil Engineering Works and 6.4 - Estimate of production Costs: Civil Engineering Wofks and are in 
US dollars. ' 

Table 11 - 6 : FIXED l~VESTMENT COSTS 

Item Co st s ' 

' 

Foreign l.ocal Total o;• 

Equipment 24.741,940 3,851.710 28,593,650 n'14 

CiVJI Engineering 2.268.000 8.232)00 10.500,300 2fi 'Sf> 
------- -----r - ----·- -

Fixed investment costs 27.00Q,Q40 12,084.010 W,OQ3,9~0 100' --- --- --------
' 

Percentage 6Q OQ .\0 9 I 100 ' 
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11.8.1.2 PRF.-PRODl-CTION CAPITAL F.XPF.~DITlTRES (FIXED ASSETS) 

111e individual items of th~ pre-produ.:tion .::apital ~XJX-"'f1d1tur~s are C\:tluated in Chapter L\ 

The preparato~· investmmt studies :ire not mcluded due to th-: ~rants provided b\- the 
J:1''~:i~ ... - .. ·~· .. ~r~ '\;-- •b- H>~:· l_ ' '[)() Th.-.\ -~ 1 ·· · ~- ~ ··: ! ~~ ! ,r'.~··< :!.: ~~'!i·l\\ ~ 

Tahl.· 11 - - : Pn·-prmfuction Capital t-:,pt·mfitur,·-: 

I t l' m F11n·ign Local Total 
--- - ---·--- - ---- - - ----. 

Pre-production Capit:ll Expenditure I _ !l\l-t () t_-tl)~ I.) ~ .-t'>S :\ 

Percentage -W21 SQ N 100 

11.8.JJ WORKING CAPITAL (ClfRRF.NT ASSETS) 

Spare parts necessary for 2 year operation of the proposed plant being an integral part of 
machinery and equipment supply is the only item of these costs and its value is taken from Chapter 
VI. Table 6.1 - ESTIMATE OF INVESTMENT COSTS EQUIPMENT 

Table 11 - 8: Working Capital 

Item COS t S 

Foreign Local Total 

Working Capital 876,380 77,330 953,710 

Percentage 91.89 8.11 IOO 

The working capital is 2.24 % from the total pre-production investment costs. 

11.8.1.4 SUMMARY OF mE PRE-PRODUCTION INVESTMENT COSTS 

Table 11 - 9 : Summary of the Pre-production Investment Costs 

Co st s 

It em Foreign Local Total •1. 
Fixed Assets 

• Fixed Ir.vestment Costs 27.009,940 12,084,010 39,093,950 91.89 

• Pre-production Capital Expenditure 1,004,600 1,493.900 2,498,500 5.87 

Current Assets 
~ ---··- -------

Working Capital 876.JSO 11.330 957,710 2 2-t 
--- ·- . ---. -·------ - . ~ -------- ----

Tot a I Initial Investment Costs 28.8<>0.<>20 I \.fr<;".2-tO -t2,546,l60 I Oil 
------·----·-·- -· ----- ---·-

Percentage <> 7 <>O .•2 10 100 

! 
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11.8.2 INVESTMENT COSTS DURING PRODUCTION 

11.8.2.1 FIXF.D INVF.ST!\IENT COSTS 

Expected life of the mobik t?quipm~nt rs I 0 v~ars JS it is depreciated by I 0 per cent a year 
ll1er:fore one rep!Jcem;::m of the truck pool durmg I~ yc:irs ofpl:mt 0pcration during th: ccononuc 
hf.: ofprl~ect is cons1d;::rcd in total amount of r•l)0.00(1 l"SD 

11.8.2.2 WORKING CAPITAL 

Value of \\Orking capital JUsl al the bc:;in11111g of proJu1.i1oi1 phase should be amounted as a 
~m1anent storage capacity of materials. inputs. semi-products and products. 

The value is supposed as follows: 

Gypsum 

Coal 

Clinker 

Cement bagged 

Diesel oil 

Paper bags 

Spare parts, grinding media,refractories 

Medical, canteen and statiooary stocks 

Tota I 

11.9 FINANCIAL APPRAISAL 

IO days 

10 days 

5 days 

5 days 

.. 10 days 

... 30 days 

I year 

I year 

13,260 USO 

50,914 t:SD 

390,053 USO 

451,027 USO 

4,100 USO 

206,670 USO 

680,000 USO 

50,000 USO 

••• 1,846,024 USD 

The f mancial analysis is supposed to assess the production capacity ·:xpansion project with 
production c;apacity of 1,000 tons of clinker per day (corresponding to 315,000 tons of cement 
per year). 

The foreign pan of Total Investment Costs is supposed to be a locn from foreign investor. 

This item presents an amount of 28,890,920 USO (see Chapter 11.8.1). 

Basic loan amount: 

Paybac)( period: 

Internal rate of return 

Grace period 

... 28,890,9.:!0 USO 

... 12 years 

... 90% 

... 2.5 years for the 1st part of the loan 

According to the schedule of implementation of proJect (Chapter 9) is the schedule for 
payments as follows· 
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The first part of loan 5,800,000 USO will be deposited 2.5 years before the end of pre­
production period Interests arisen within the grace period are of 1,394,378 USO being paid out 
during production period. 

Second part of loan 23,090,920 USO will be deposited at the beginning of production 
period. The cash annual installments as payback amounts are 4,035 thousand USO. llae 
inflation ( discounting) rate for the purpose of this Feasibility Study is not considered. 

Net Present Value: 

NPV = -28,890,920 +I -t.03S,OO~ = + 2.606.49 USO 
;;1(I+0.09) 

*Note: Break-even point, Sensitivity analysis and v.u;oos ratios will be computed by the COMF AR 
facilities. 
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12. ECONOMIC ANALYSIS NATIONAL AND REGIONAL LEVEL 

12. I EMPLOYMENT EFFECTS 

One of the advantages of Chilanga Cement PLC. company as a whole is the trained and 
skilled staff keeping operatim of the company running. 

The company takes use of every opponunity to employ women and place them to position 
convenient for women though character of cement production industry does not allow many 
opponunities for women because of safety reasons. 

The increased production of cement as a consequence of new machinery and equipment 
implementation press more to decrease the number of employees, especially the unskilled ones 
Therefore, the results of project will not be the increase of employee number in Chilanga C' ement 
Plant Nevertheless, the development of construction industry will off er employment opponunities 
through the increased activities of construction companies processing Oillanga cement in the region. 

The cement plant alone has limited opponunities for employing large number of people from 
outside. 

There are several limitations, as follows: 

- eadditional costs for training (effective operation, safety) 

- economical operation to reach a maximal profit 

12. 2 FOREIGN EXCHANGE EFFECTS 

The stability of Chilanga Cement Plant expon sales contributes to the collection of hard 
currency for Zambian economy, which can be used for alternative investment. Thus, Chilanga 
Cement PLC ensures the multiply effect for Zambian economy. 

12. 3 ECONOMIC INDUSTRIAL DIVERSIFICATION 

The economic industrial diversification will be developed if Chilanga Cement Plant expands : 
and makes use of national subcontracting industries performing in the same sector. 

12.4 11\STITUTIO~AL SUPPORT INCENTIVES 

Provided that the tax advantage given to CDC by the government of Zambia are transferred , 
to Chilanga Cement PLC for at least 30 additional years the financial figures provided in this repon , 
confirm the profitability of an investment in tht. optimization and expansion of CCL. 

' 

"' 
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13. CONCLUSIONS 

* The expansion of the Chilanga Cement plant in Zambia appears to be a profitable project 
for both the country and the company provided that investment means new technology. an enlarge 
markets base on proven geological raw material reserves. 

• The forecast of consumption of cement in Zambia (including export) is supposed as follow: 

- after year 2000 approximately 530,000 to 600,000 tpy cement 

- after year 2015 approximately 750,000 to 800.000 tpy cement 

• Maximal quantity of the production of the expanded Chilanga Cement Plant after the year 
2000 \\ill be approximately 315,000 tpy of cement. 

• The total volume of proved reserves of ra.., material for the expansion of the plant is 
adequate for more than JO years cement produdio~ it means 15.7 million tons. 

• Because of the vicinity of the capital Lusaka (18 km) and southern part of the country, 
where presumably the main future consumption of cement will be, the actual location of Chilanga 
Cement Plant is wry convenient. 

• From the two alternatives of the expansiod\of Chilanga Cement Plant, Alternative 
No.2 (dry process of dinker production with capacity of 1,000 tpd dinker - annual output 
315,000 tpy cement), has been selected 

• One of the advantages of the altematiw chosen is to make use of some existing departments . 

• Chilanga Cement Plant after expansion will still produce the two types of final 
products: normal Portland cement and high early strength cement according to Zambia 
Standard lS 001 : 1972. 

• Regarding predicted consumption of cement in Lusaka Province, Southern Province as well 
as in Malawi and Tanzania the share of local and export is as follows: 

Local sales (bagged and bulk)...... ... . .. . . . . . ................ -~ .................................. 80 % 

Export . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......................................................... 20 o/o 

• The export sales require a specific approach in terms of sales promotion and a strong 
improvement of the company marketing activity. 

• The local sales are to be increased particularly in Lusaka region due to expected boom in 
construction sector. 

• The support from the Gowmment underlines this idea. 

• The expansion of cement production in Chilanga requires foreign capital as well as Chilanga 
Cement PLC owns fin~cial sources. 

• Repaying the foreign loan (annual installments of 4 million USO) along with to be operation 
running effectively requires that profit generated in Ndola Cement Plant be used to support the 
overall debts. 

• The final decision to carry out the project of Chilanga Cement Plant by expanding 
production capacity is supposed to be made by the Board of Directors, or in fact by CDC, the major 
shareholder 

I 
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* The dttision obviously will inftuentt the dividend policy of the company because 
major part of retained profit should be used for payments of the loan installments. The 
internal sources or financing as equit~-. profit arter ta:\:ltion and rationalization ha,·e to he 
seriously considered. A good base for the rationalisation· s exercise will be to switch to the d~ 
process and to make better use of the well trained staff operating the plant. 

* The rationalization supposed a better marketing oriented approach with the use or 
modem information system. 
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14. RECOMMENDATIONS 

14.1 

Artion: To implement the opumiz.auon and expansion project according to lii\IDO neutral ad.,1ses 
pro.,idoo in the feasibility study. An investment decision should be takro by the sh:irchold~rs 

Responsible actor: The CCL management 

Deadline : Before the end of fiscal .Y"Jr 1996 

14.2 

Action: To clarify with the Government the duration and the level of the income tax holiday 
provided to CDC 

Responsible actor: The CCL management 

Deadline : As soon as possible 

14.3 

In order to reduce the production costs and to optimiz.e the company, two main actions should be 
done: 

14.3.l 

Action: To decide on the implementation of the dry process technology 

Responsible actor: The CCL management and shareholders 

Deadline : Before the end of the fiscal year 1996 

14.3.2 

Action: To carry out detailed geological, chemical and technological study of RP3 deposit 
limestones and Phyllite Quarry phyllites properties with regard to requirements of the dry cement 
production process. 

Responsible actor: The CCL management using a geological consulting company 

Deadline : After the decision implementing the dry process techno1ogy and before the start-up of the 
operation of the new in~ent 

14.4 

In order to stabiliz.e and optimiz.e the volumes of cement sale, two main actioos should be done in the 
field of marketing: 
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14.4.1 

To strengthen the marketing department in setttng up reliable market information system in Chilanga 
Cement PLC which should integrate national. regional and international data on a computerized 
S\'stem 

Responsible actor: The CCL management 

Deadline : As soon as possible 

14.4.2 

Action: To elaborate market concept and a marketing strategy with the objective to facilitate the 
shareholders and the management decisions and facilitate the identification of new markets for sale 
opportunities. 

Responsible actor: The CCL management v.ith the support of consultant fin11 I UNIOO. 

Deadline : As soon as possible 

14.S 

In order to facilite th~ expansion of the company. two main actions should be performed: 

14.S.I 

Action: To undertake support technical study v.bich should prove the availability the additional 
limestone reserves, especially in the lower pan of RP3 deposit (under the 60m RL) and then on its 
north eastern continuatior. parts. In addition accurate determination of geomechanical properties of 
the rocks in deposit should be ascertain with the aim to change the fmal pit slope inclination more 
than 45° with very small additi'Jllal costs. 

Responsible actor: The CCL management using a geological consulting company I UNIDO. 

Deadline : Recommended period should be before the end of fiscal year because of no possibility to 
implement new pit slope due to future no accessibility. 

14.S.2 

Action: To prove the availability of additional reserves of limestones after approximate1y twenty 
years by carrying out detailed geological investigation of Outpost Hill deposit. 

Responsible actor: The CCL management and the geological consulting firm I UNH>O 

Deadline : 5 years before the depletion of,RP3 deposit (approximately in the year 20 I 0). 
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AN,EX 1 

MISSIO~ ACTIVITIES AND THE [~PERTS' WORK PLA1' 

DATE 

October 7, 95 

October 9, 95 

October I 0, 95 

October 11. 95 

October 12, 95 

October 13, 95 

October 16-17. 95 

October 18, 95 

October 19, 95 

G.:tober 20, 95 

October 23, 95 

October 24, 95 

October 25, 95 

October 26, 95 

ACTIVITIES 

Travel Vienna - Lusaka via London 

Meetings in Chilanga Cement Limited (CCL) with Mr. P. Gonnan, 
General Manager of CCL, Chilanga Works with Mr. E.Simakoloyi, 
Works Manager and Mr. J. Mills. Mining Engineer 

Meetings in the COMESA Secretariat with Mr. J. E. 0 \lwencha. 
Director of Industry, Energy and Environment; Mr. M.A. Salah, Senior 
Officer COMESA and Mr. M Sichilima, COMESA Officer 

Meetings in COMESA Secretariat with Mr. E. Mashama, Computer 
Operator from Industry Division and Mr. E. Twagirumukiza, Head of 
Statistician Unit 

COMESA Library, Study of documents 

Meeting with Mr. Y. E. Amaizo, backstopping officer from UNIDO 
Vienna and Mr. J. E. 0. Mwencha. Discussion on the objectives of the 
mission 

Chilanga Works, meeting with Mr. E. Simakoloyi and Mr. J. Mills, 
discussion on the main points of the operation ofChilanga Works and on 
Chilanga area cement raw materials deposit!" 

Visits ofNdola Works and Ndola Deposit (accompany by Mr. K. Karima, 
CCL Technical Manager) and meeting with Mr. M.Kapepula, Ndola 
Works Manager 

Study of the documents gained 

Chilanga Works, meetings with Mr. Henry, Production Manager; Mr. 
G.M. Malimba, Works Technical Manager and Mr. J Mills 

Study of the documents gained 

Chilanga Works, meetings with Mrs. T. Mordue, Financial Manager; Mr. 
J. Luhana and Mr. P. Maanga, Marketing Managers; Mr. E. Munthali, 
Manager of Human Resources and Mrs. L. Mwakabanga, Works 
Accountatnt. Geologists of the team visited RP3 quarry v.ith Mr. J. Mills 

Field survey in RP3 quarry (geologists) 

Field survey in RP3 quilrry (geologists), meetings with Mrs. L. 
Mwakabanga and Mr. C. Sengebwila, Financial Controller (economist) 
and meeting with Mr.Henry (team leader) 

Zambia Revenue Authority, meeting with Mr. J. 8 Chirwa, VAT 
Consultant ZRA and Mr. 8. Mwiinga, Assistant Commissioner ZRA. 
Geological Survey, meeting with Mr. J. C. Michelo, Technical Records 
Officer and study of the geological reports. 



October 27. Q5 

October 30. 95 

October 31. 95 

November I, 95 

November 2, 95 

November 3, 95 

No"-ember 5, 95 
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National Commission for Development and Planning. meeting with :\k E 
Musenge. Officer cf Macroeconomic Policy Dept 

CCL, meetings v.ith Mrs L Mwakabanga, Mr. C Sengebwila. Mr. 
Henry. Mr. I. M. Shansonga. Assistant Quarry Manager. Mr. G. M. 
Malimba and Mr K K;iriana 

CCL. Meetings with Mr.Henry. Mr. P. Maanga, Mr. C Sengebv.ila, 
Mrs. L. Mwakabanga. S Lisulo. Material Manager, I.Zulu. Works 
Engineer, Mr. I. Siansonga and Mr. M. Malimba 

Geological Survey. meeting v.ith Mr. J. C. Michelo, 

Government Printers, gaining of laws needed 

Barclay Bank 

Field survey, visit of deposits RPI, Outp:.ist Hill, Shimabala 

Final meetings, Zambian Railways 

Completion of the documents gained 

Travel Lusaka - Vienna via London 
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TR/RAF/90/902 
Action programme to support the dynamic 

development of the building ma~erials 
industry in the COMF~A region 

TERMS OF REFERENCE 

ZAMBIA 

FEASIBILITY STUDY FOR 
THE OPTIMIZATION AND EXPANSION 
OF THE CHILANGA CEMENT PLANT 

Prepared by the 
Feasibility Studies Branch 

Y.f~~~ 
24 A . 995 

a:\r fref.7.am 



A. BA< ·...:c ;1~< ll IND INFORMATION 

Afrcr 1111k' years of co111in11011s gmwrh in rhc: lkmand for ccmcnr. capaciry uri:i1.arion by rhc: 
/.amhi:!ll n.·mc:nt induslrf rc:achcd 85 'Ji, in 1991. The Stmctural Adjustmcnr Progranunc 
(.SAP) hy rhc (iovcrnmcm of rhc Republic of i'..amhia in that year caused a signiticam decline 
of the 7..amhian economy. As a result, rhc construction industry entered a period of major 
recession. 

In 199.t. some results from the SAP were being experienced by the Zambian economy. 
lntcrcsr rares were declining, inflation was significantly reduced, and there \\'RS reasonably 
firm conrrol of the money supply. Zambi:?. rherefore, can look forward to rhe sran of a 
period of susraincd growth in domestic economic activity. 

Demand for cement will begin to increase as the national economy develops. As current 
cement usage is only 32 Kg per capita per annum, it is likely that early small developments 
in the economy will he reflected in very significant demand increases for cemenc. 

Addirionally, changes in the mining technology employed by 7.ambia's copper mmmg 
industry will dramarically increase the demand for cement as a stabili1.arion of backfill by rhe 
year 2000. 

The ohjecrive of the srudy is the identificarion of the optimum programme of capaciry 
developmenr in the Zambian cemem industry and a" evaluation of the sub-regional market. 

Chilanga Cemenr Lid. (CCL) is rhc sole producer of cement in Zambia. Having been in 
operarion since 1950, CCL mns rwo ccmem works having two kilns in service each. The 
original factory. situated 15 km south of Lusaka, remains a wet process fa..:rory wirh a 
capaciry of 200,000 tons of cement per annum. In 1986, a second factory was commissioned 
at Ndola in 7..amhia's Copperheh Province which uses dry technology and has a canaciry (lf 

350,000 tons. 

CCL was a parastaral organi1.a1ion opcraring 1Jnder the Zamhia lndusrrial Mining Company. 
A significanr shareholding of CCL was in private ownership. In accordance with 1he policies 
of rhe Governmenr of 7...ambia ·ro adjust rhe srructure of rhe narional economy 10 a free 
marker, CCL was recently privati1.ed. The Zambia Privati1..arion Authoriry (7..PA) announced 
in May rhar rhe Commonwealrh Developmenr Corporarion (CDC). rhc longsranding 
shareholder in Chilanga Cement Plant, had exercised its preemptive rights and become the -· 
majoricy shareholder in the company. Chilanga Cement Plant was among the second tranche 
of companies offered for sale by the ZPA. TI1e CDC signed ·a USS 5.4m agreemem with the 
Zambia Industrial and Mining Company (ZIMCO), the state holding company whicll had 
previously controlled Chilanga Cemenr Plant. to increase CDC's holding from 24% ro 
50.1 %. 7...arnanglo Industrial Corporation (ZAMICO), a subsidi~ry of S0tuh Africa's Anglo 
American Corporarion, is rhc sccond-larges1 shareholder wi1h 12.63. Chilanga Ccmcnr has 
operations in Ndola and in C:hilanga, south of 1.usaka, al 1he rime of rhc: deal irs net assets 
were valued al I IS$ 24111 and ils 1ot1I shareholding cu US$ 21 m. 

According 10 irs a111111al rcpon for 1993, the CDC has sharcs:in:scvc11 /;1111hian comp:rnics. 
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Of rhcsc. Kafuc Te.xriks of i' .. 1mbia. 7.ambia C.ashcw Company and N:rnga Farms \\ 1.·~1:. a Ion~ 
wi1'1 Chilanga C~mcnt Plant. in the second iranche of companies ro I~ pri\·:ui~c:.J and the 
CDC has the option ro buy !he controlling interests in all of rf-.em. 

The marker history of CCI. is one of gradual increase from inceprion ro lnde~ndcnce. wirh 
a peak corresponding 10 rhe construction of Kariba Dam in the mid- I 950s_ A post 
Independence construction boom brought the market from 150.000 tons in 1964 ro 450.000 
in 1974 The fall in the copper price in 1974 ended the buoyant fortunes of rhc consrruction 
industry. Between 1976 and 1983. the industry languished with domestic annual cement sales 
of approximately 250.000 tons. During this period. expon markers were penerrareri ro utilize 
the excess capaciry of the company and earn the foreign exchange required for rhe survival. 
A major rehabilitarion of production equipment was executed in the early 1980s. Thereafter. 
a gradual gro~th in sales was achieved with the domestic market reaching 370.000 tons in 
1991. The SAP has resrrained the market to approximately 260.000 tons per annum since. 
The regional expon markets have been developed to a level of 203 of totai sales. 

Could CCL become a profitable cement plant with an increase of its sales ar rhe regional 
level. i.e. Common Market for Eastern and Southern Africa COMf:.SA. Rorswana and South 
Africa? 

Is there an urgem need of localization of suitable limestones reserves in the I .usaka region? 

In tenns of efficiency and production cost. should the dry process rechnology he adopred? 
Should'n it he more cost-effective to review also the replacement of the outmoded wet 
process wirh a new mini-cement plant? 

Will rhc new owners be inreresred in investing in the CCL provided rhar rhe fcasibiliry swdy 
demonsrrates rhe profitability of the final recommendation? Which are rhe financial 
institutions which could provide loans at a reasonable interest rate? 

All this major questions, will he answered in the feasibility ~tudy. 

B. PURPOSE Of ~HE PROJECT 

ll1e purpose of the proje~t is to carry out a feasibility study (with a special focus on regional -· 
market) on rhe oprimi1.ation and expansion of the Chilanga Cemenr Plant in f .usaka- 7.ambia. 
The immediare objective, is to enable the Head's executives, the new shareholders in close 
consultarion with the COMFSA Secretariat and the Government of 7.amhia to make an 
invesrmcnr decision regarding rhc upgrading/moderni1.ar:on of the CCI. after the privari1.arion 
of rhc planr. ' 
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C. RESPONSIBILITIES OF TllE CONTRA<TOI~ 

·nu: comrncror is rct1uin:d ro prcpan: a fcasihili1y s1udy wi111 a srrong regional marker 
emphasis for 1hc op1imi1.arion and expansion of rue Chil:mga Cement Planr in Lusaka 
following rhe merhodology proposed in rhe UNll><> Manual for rhc Prcpararion of Industrial 
Feasibility Studies. Accordin~fy, rhe study will cm•cr the following irems, each providing 
derailed information and analyses , che enquiries performed. and analysis of the most 
attractive propGsal and recommend;:• ,ms for follow-up action. The study will also include 
annexes, financial rabies. economi,· .;ratisrica! rabks. chans. diagrams, engineering designs 
and drawings, etc. The ComraclOr 1s required ro undcnake rhe '''ork specified below, bearing 
in mind rhar rhese acriviries are nor exhau:stive. 

D. OlJTLINE'i OF THE S~;()y 

I. Execurive summ<!!l 

• The enrerprise after rhe privati1.arion: 

I. hs principal posirion in and inrerrelarions wi1h rhc business environmem 
2. A regional cement plam 

• General indicators: business ohjecrives and corporation srra1egies. general srrengrhs 
and weaknesselli 

1 

• Markering concepr and planr capacity 

1 

• Raw material inputs and factory supplies 

1 • I .ocation, site and environmenr includin~ locauon oi smr<thle limestone reserves in 
the I .usaka region 

' • Engineering siruarion and technology 

• Plani organi1.a1ion and overhead cosrs 

1 

• 1 f uman resources 

1 
• Plant impl'!mentation schedule 

• Firnrncial analysis, sranding and invcsrmcn1 plan ' 

1 

• h:onor~ic ~nalysis 

' ' 

I~ ("ondusionl\ 

11 
•

1 lfr, 0111tnt•nda11ons·' Ar11011"' 
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Marker analysis and marketing COOCCJ)t 

Marker srmcture and characteristics 
Sales of producrs and by-products 
Sales organi1..ation 

Value of slock of semi-finished and finished products 
Analysis of marketing costs (direct and overhead costs) 
Analysis of the main competitors 
Analysis of strengths and weaknesses 'Jf the finn 

Evall!ation of the marketing concept; conclusions and recommendations 

.Raw materials and factory suwlis:s 

Characceristics of raw materials and factory supplies 
Supply programme 

Locarion sire and environment 

5. l Location and site of the plant 

5.2 Location of suicable limestone reserves in Lusaka and in the suh-region 
5.3 Local conditions 

5.4 Assessment of environment impacts, public and corporate policies, 
conflicrs. costs and environmental forecast 

6. Engineering and rechnol~y 

6. I Producrion programme 
6.2 Plant capajry 

6.3 Feasibiliry nominal plant capacity Of entire plant, main depanmenrs, major 
equipment unir~ , 

6.4 Plant layours and charrs (show existing structure of planr on physical layoms and 
on funcrional chans and layouts) , 

6.5 Scope of emerprise (show scope of' enterprise on layout drawings, and divide ir into 
projccr componenrs and cost centres) 

6.6' Se leer ion of rechnology and justification of optimi1..ation through \"epfaccmenr if needed · 
6. 7 I Equipmcnr and maintenance constraints 
6.8 C,ivil engineering, works 
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7. 

7.1 
7.2 

8. 

8.1 
8.2 

9. 

9.1 
9.2 

IO. 

10.1 

10.2 

11. 

11.1 
11.2 
11 .3 
11.4 
11.5 
11.6 
11. 7 
11.8 
11. 9 

- f. -

Plant QrganiT.a1io1!..filJ!f _1_wcrhcad cosrs 

Cosr ccmrcs 

Overhead cosrs (lisr owrhcad cosrs and classify inro facrory overh\!ads. 
administrative and marketing overheads, depreciation charges and financial 
overheads) 

I luman resources 

Labour 
Sraff 

Plant imvlememarion 

Proposed time implememarion schedule 
Estimared implemenrarion costs 

Financial analvsis and standing of the enterprise 

Reputarion with ref ere nee 10 

a) Bankers: credir standing, balances carried, type and length of loans, guaranteec;, 
general performance. 

b) Major credirors: buying policies, special terms, payment record. general 
performances 

c) Customers: sranding of rhe enterprise and its products in the rrade, and irs 
advantages or disadvanrages over other companies in the same trade 
Capital srrucrurc 

Investment plan 

Marketing COSIS 

Production cosis 
Accounrs and sraremenrs 
Analysis of financial starcments 
Detailed analysis of balance sheets 
Tax posirion 

Insurance (co ... crage of fixed assets, inventories etc.) 
Toral invcsrmcnr cosrs (including working capital requiremenr) 
Financial evaluation 
a) Payback period 
h) lnrernal rare of rcrurn 
c) Break-even poi11i 

d) Sc11si1iv11y analysis (discounring rare, inna1ion, sale programme modifkarion) 
' ' ' 
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12. Economic analysis nitional and regional level 

11.1 Employment eitects 
1.2.2 Foreign exchange effects 
1.2.3 Determination of significant distortions of markets prices 
12.4 Economic industrial diversification 

13. Conclusions 

14. Recommendation/Actions 

15. Annexes 

a) Comfar inputs data sheets 
b) Comfar diskeues 
c) Comfar graphic's tables 

F.. SCOPE OF CONTRACTOR'S SERVICES 

Under the general and direct supervision and guidance of UNJDO (Feasibility Studies 
Branch), the feasibility study repon will be prepared by an international contractor under 
UNIDO sub-contracting conditions. The report will be prepared in English. 

F. PROVISION OF SERVICE~ AND EQUIPMENT 

I. The contractor will work in close contact with the hackstopping officer at 
UNIDO Headquaners. 

2. During their travel in the field, UNDP/UNIDO and COMESA Secretariat 
offices will help the consultants in contacting appropriate public or private 
sector officials, directly interested or involved in the project. 

3. The Chilanga Cement Plant and the COMESA Secretariat will accommodate 
most appropriate personnel as a liaison office, who will assist the team as 
requi,red. 

4. Office facilities and local transponation will be provided by COMESA 
Sccr~rariat to the consultftnts only in I ,usaka. 
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G. GENERAi. TIME REQUIREMENT 

lmpler~tcntation schedule of rhe opportunity smdy compilation and its follow-up is as follows 

Award of contract and briefing in Vienna 

Fielding of expert and briefing with the COMFSA 
Secretariat experts 

Completion of field survey and debriefing 

Submission of the interim repon (plan) 

Submission of the draft final report 

Debriefing session with UNIDO 

Submission of the final report 

A 

A+ 0.5 

A+ 1.5 

A+ 3.0 

A+ 4.5 

A+ 5.0 

A+ 6 

UNIDO will finali7.e the comments within 15 days after submission of the draft feac;ihili!y 
study report by the contractor. The final report will be submitted within I monrh afrer 
receipt of UNIDO comments. 

H. THE REPORTS 

Three copies of the interim and 50 copies of the final report compiled in Englic;h will he 
submitted to UNIDO with the blue standard cover pages (examples anachcd). 
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BACK-TO-OFl·1CE MISSION REPORT 

/. NAMES: Yva Fl«Jul Amalzo 2. DEPARTMENT: UPDllS 3. BRANCH: FEAS 
A..R. Marei MFRD/PF IS 

4. PLACE VISITED: Lusaka, Zambia (Marei!A.maizo). Windhoek&: Otjiwarongo 
(Marei) 

5. DATES: 11107194 - 2010711994 (including travel) (Amaizo) 
12107194 - 2110711994 (including travel) (Marei) 

6. PURPOSE OF THE MISSION: 

Reorientation of the project and Tripanite Review Meeting PTA., UNIDO, Japan. 
TFIRA.F/901902: Action Programme to suppon the Dynamic Developmou of the 
Building Materials Industry (with particular referena to the amen.I industry) in the 
PTA. sub-region. On the basis of the evaluation repon jointly prepared by UNIDO 
and the donor (Japan) representatives, the Feasibility Studies Branch dee. 'ded to focus 
the project on support to the privaJe sector and to develop more investnu..~ oriented 
activities. After Mr. P. Wiedemann, Mr. A.ma!zo has been designated cs the new 
backstopping officer. In the line with the team approach of UNIDO, techni£ al support 
was requested from MFRDIPFllS (Mr. Marei) and ISEDICHEM (Mr. Ragan). 

7. ACHIEVEMENTS: 

7.1. TF/RAF/901902 

The UN/DO mission held several discussions with the PTA Industry and Energy 
Division, the Zambian Developmem Bank, the Japanese Permanent Mission in 
Lusaka, the Management of Chilanga Cement Factory in Zambia and the UN/DO 
office. Out of US$ 700,000.-, US$ 300,()()().- is the remaining amount left to 
implement the four new outputs agreed upon by the PTA Secretariat and UN/DO. 
Please refer to the minuJes of the main meeting held or the PTA. on the reorientation 
of the project. The minutes was presented to the japanese First Secretary who very 
much appreciated the visit. He mentioned that he had not received any reports which 
were produced. We agreed that Mr. Sa/ah (PTA) will provide him all available 
repons in order to keep everybody aJ the same level of information. 

Following UN/DO preparatory investigations on potential co-operative institutions or 
firms, Mr. A.mafzo presemed the three following jinns/institutions :o the PTA: 

UK priva1e sector: lntermedime Technology 
Slovakia private sector: KERAMO Project - A.S. TRENCIN 
India public sector: Entrepreneurship Development lnstituie 

Pdority will be given to 1hejinnlinstltu1ion whirh could provide the best proposal for 
the implementation of'rhe new output 3: General survey on alternative huildin1: 
materials in the PTA rrgion includi~J: the regional workshop (lime and ceramics). 
PTA and UN/DO are cliscu.uing tht' rost sharing is.\ue and final decision will he wken 
before the end of Augtm. ' 
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In order to provide PTA Secretariat with a compri'hen'"ive programm~ on building 
11Ullerial, it was agreed thaJ a special oUlpUI shoult! be· a preparatory assistance on 
furui mobiliz.arion programme on that particular sector. The four following aspects 
should he covered: 

r!,..~ ~abry of d;e establishment of a cost sharing/reimbursable investment 

_;,::: ··ng a• .1 • apac1ty building; 
<.: lvis .. •, y suvi.ces in building material sector; 
inrroductitm of new technology/pilot plant i.'I building materials with selected 
dt~veloping countries. 

The report will be discussed later on during a donors' meeting which will be 
organized b; the PTA Secretariat whuefinmrcial commitment of present donors would 
be reques1ed. TTNTDO will be playing its usual role as associated neUJral support 
agency to 1he !IA Secretariat .• trnon,g the d.:Jnors, we foresee financial institutions 
such as PTA Bank, African Developme1'1 Bank, various Development Bank, private 
sector and the japanese Govenunent. 

7.2. Meeting with the Zmnbian Development Bank: The mission was headed by 
Mr. Taylor, UNIDO UCD. Presentation war made on UNTDO cooperation 
with financial institUJions. The management of WB shows great interest in 
UNIDO expertise possibilities. It was agreed that: 

I. A general cooperation agreement will be signed between UNIDO and 
ZDB. 

.. . UNIDO (Mr. Marei and Mr. Amalw) will provide a trust fund 
agreemenJ with US$ 50.(XJO.- and vurious infonnarion on UNIDO 
investmenJ activities to the UCD who will forward it to ZDB. 

7.3 It was agreed during the meeting with the PTA represenJatives that Mr. Marei 
slwu/d proceed from Lusaka to Windhoek, Namibia as urgently as possible 
instead of Tanzania in order to follow up the Government's request ar 
supported by the PTA as well as the existing cement company in Oljwarongo 
on selling up two -::emenJ plants in Namibia. A message war sent by fax to 
UNIDO as 011achrtffor infonnarion. 

A. Namibia 
Otjiwaronf!o 
Meetings were held during the period 18 - 2017194 (MacPhail Pry Ltd.) in 
Windhoek nttrmlrd by: 

' ' 

lef r. Howard J. llebhqrd, Managing Director Macp,hail Co. 
Mr. Marius Urffrrink, Marketinr, Manager, Macphail Co. 

1'11e main purpoJr of thesr meetinxs was to discuss the po.uihiliry qf 
rrhabilitmin~ mu/ up~rading of the r.xisting factory locmed in Ol}iwnl-ongo, 

I I I I I I 
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Namibia. 1he company already carried out sonu! studie.s on the rehabilitation 
of the existing cement plant through BKS Incorporated {South Africa), August 
1993 and other one ousiness proposal February 1993 by BSA.-BSS. 

All discussions through these meetings concentrated on upgrading the 
production line of 14 tlh i.e. 60,<XJO t/a which acr.mlly is producing 40,000 
t/a. As the management ~f thir company MacPhail is the main shareholder 
and just took over the cement factory from another inefficient management, 
occordin,gly the discussions concentrated also on how UNIDO could assist the 
new managmient to upgrade and rehabilitate the cement pla'll. As the picture 
of the plant's situation and the proposals explained for rehabilitating and 
upgrading it were vague for me, it was decided to visit the plant's site at 
OtjiW\lrongo. 

A visit by air applying a special air plane was prepared on 19n/94 early in 
the morning accompanied by the aim 11U1Tketing manager. 1he machinery and 
equipment applied for the cement production were visited and evoluated. 1he 
available documents were checked. My observations could be summarized as 
follows: 

1. Raw material investigations and a bankable Feasibility Study should be carried 
out before any decision to be taken either to rehabilitate or to establish a new 
cement plant based on the following remarks: 
i. escaping from one area to the other as the silica content was changing 

and creating problems to the quality of cement produced. 
ii. the clays are not true clays as it is in the process of complete 

weathering. 
iii. there are some foreigi pockets in the marble (limestone) consisting of 

metamperphrised inclusions ;;mphipoles, cericites, chlorites etc. 

2. Fnr the raw mill, it was observed tluu 
i. the liners are in bad shape 
ii. grinding media is not sufficient 
iii. the raw materials (hard marble) are in need to be pre-crushed to 

increase the production of the mill (output) 
3. No available instrumentation for operating the plant efficiently (02 &. CO 

monitoring) 
4. The kiln rings are welded causing deformaJion against the shell 
5. The sealings of the kiln are in a very bad shape causing excer;s air t'[> ~IUer the 

system 
6. The clinker is very hard due to overburning 
7. The tempermures of the entire kiln system is not well controlled. i.e. the kiln 

exit gases temp. is reaching 44(f' C. 
8. The raw mill is of two diameters and the output could not satisfy the 

production. , 
9. The cement mill is sprayed by water to cool, rhe cement 
JO. 1hcre is no iden1ijica1ion of any s!alistical, con.rumpttons e.g. the grinding 

media, rlecrririry, ma/, rrc. 



4 

11. 1he produccion capacity of che ce.11U!nt mill is low. in any case che mill is 
suffering from che very hard clinker imroduced (overburnt) plus exceeding che 
fineness of the cemenl produced than required 3600/an2/gm 

After returning back to Windhoek a meeting was held with the MD and the MarkLting 
Manager. Jn this meeting it was explained that any invesonmt in the upgrading and 
rehabilitating the existing plant will be of no use as the plam was initially installed 
on collecting some machinery from here and there and already this plant exhausted 
much investment during the last few years. A new production line will be the 
solution. 1he investmenl in the new plant should include some investmenl for the old 
plant just to keep it running. 

After. long discussions the Managing Director agreed with this proposal and th01 
action will be taken by him to comact UNIDO to cover all du! assistance required 
under an SFrrF A.greemem to instal the new plant starting from the raw maierial 
investigations till commissioning and operating the plant by UNIDO expens and 
specialists for 2 or 3 years. 

The company will comact officially UN/DO in the nearest future by max. August 1994 
requesting to sign of the SFffF Agreemenl based on the conditions agreed upon in :he 
aforementioned meetings. 

B. Okashana Co. 

a. A meeting was held with Mr. J.R. Gebhard/, Managing Director to discuss the 
steps to be followed by himself and UNIDO to implement the items indicated 
in thP. signed TnP.morandum (attached) in China between TCDRJ, Tianjin, 
himself on behalf of the company and myself. This company-Okashana, i's a 
company supponed by the government of Namibia to stan to instal a r.ew 
cement planL in Karibib area under UN/DO supervision. 

b. '/his meeting was followed by another meeting attended by the Managinfa,· 
Director and 
Mr. Tsudao Gurirab, Permanent Sec. Ministry of Trade and Industry 
Mr. Petrus T. Damaseb. Sec. to the President of Namibia (Director, Bank of 
Namibia) 
In this meeting. the. aim officials showed their interest for UN/DO to supervise 
the establishmeni of o new cement plant in Karibib area and ro assist Mr. 
Gebhardt, Managing Director already appointed by the Government to take 
care and be responsible for this project. 1his company could be considered 
as a governmenial (public sector). Mr. Gurirab conjinned thaJ the Ministry 
of Trade and Industry will co111ac1 UNDP officially requesting UNIDO's 
involvemeni to suppon Okashana Company in implemeniing all the phases 
required to instal a new cemenl plant in Karibin area. 

' 

c. The company carried ow a pre-1,easibility study by J.C. Ro1:e.r.5 - F. N.D. C., 
I.A. Galloway-HKW Consul1in1: Bngineers - July 1993 on proposed 300 tpd 
ceme/rlt factory. 

I 
I 
1 
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8. 

8.1. 

8.2. 

8.3 
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d. The aim pre-feasibility Sllldy was m.riewetl and it was found thal the following 
should be carried out befon deciding about the capacity of the plaru. 

i. Raw materials investigation should be carried out based on the Nonns 
and Pn-llfJ"isites For Setting Up a New Cmrent Plant Project or 
Extending Existing Production line prepared by Mr. Mani. 

ii. Feasibility study bawl on IM Guidelines for the pnparation of 
Industrial lnvestmmt Studies - prqxued by the Feasibility Studies 
Branch. July 1992. The aim Nonns &: GuiJklines wen requested 
offieiolly (copy attached) to be sDll to the managing director. 

e. A. SF/11i' Agreemmt (nvolving) to cover the preliminary phase as indicated in 
the attached letter should be prepared and forwarded to the company for 
signature. 

ACTIONS: 

TFIRAF/901902: 

OU/anga Cement Plant will provide PTA. with the official request for the 
feasibility ;iudy. 
UN/DO/PTA. will pursue discussions regarding the cooperative jinn/institution 
to undertake the general survey on lime and ceramics including the workshop. 
UNTDO will jinaliu the budget revision and will submit to the Japanese 
Permanent Mission in Vienna. 
PTA. will provide the Japanese Permanent Mission in Lusaka with available 
repons. 

Zambian Development Bank: 

UNJDO will provilk the UCD with the trust fund agreement with US$ 50.000.­
revolving fund. the ge11eral cooperation agree.'1lent between UNTDO mul ZDB for 
follow-up actions. 

JSFD/CHEM in coopera1ion with the concerned BSO CPD/AFR to draft the 
SFrrF Agreement (revolving) covering the preliminary stage (raw maJerial 
investiga1ion andfeasibilif'J study) for Okashana Co. 
FMD/PF/IS to react with the official request expected to be received from 
MacPhail Co. and ask JSFJJICHEM and CPD/AFR to cooperate 'to draft the 
SFffF Agreement. ', 
FMD/PF/IS 10 provide the two companies with the norms and pr~-requisites 
for selling up a 11ew cement plant and the guidelines for the preparation of a 
feasibility study. 
ISEDICHEM to advise and follow technically the preliminary phase regarding 
the raw material investigations anti the feasibility study for horll Namibian 
Cement Companies. 
ISEDICHEM to follow r~e implc1m!'1lfatio~1 <f rlw fol/owin~ phase.\·, i.<'. ,,,,. 
l<1nderin1:, evaluation <>f rhe trntMrs. am1rarri11~. <'r<'r.ti011, commi.uioning mu/ 
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operating the plant by UN/DO e.xpens and specialisufor 2-3 years as every 
phase will be covered by a special SFITF Agreement. 

9. DETAILED REPORT: None 

Mr. M. de Maria y Campos 
Mr. K. Venkataraman 
Mr. J-M. Deroy 
Ms. A. Tcheknavorian 
Mr. B. Jami/la 
Mr. S. Zampetti 
Mr. D-J. Ghozali 
Mr. S. Ndam 
Mr. M. Youssef/Mr. N. Biering/Mr. K. Hagan 
Mr. U. Loeser 
Mr. B. Andrasevic 
Mr. S. Sachdeva/Ms. Q. Li 
Mr. P. Wiedenumn 
Ms. D. Magliani-Streitenberger/Mr. T.. Otsuka 
Mr. V. Klykov 
Ms. R. Toure 
Mr. K. Hagiwara 
Ms. M. Pokane 
Mr. Y. Okello 

Zambia: 
Mr. 0. Yucer, Resident RepresentaJive, UNDP, Lusaka, Zambia 
Mr. E. Taylor, UCD, UN/DO, Lusaka, Zambia 

For UCD: Please inform: 
Messrs. Mwencha/Salah, PTA SecretariaJ 
Zambia Development Bank - Mr. Mwinga 
Ms. Elisabeth Men, JPO, Namibia 

A1tachments: - Minutes of the meeting held at the PTA SecretariaJ to review 
project: TF/RAF/901902 

Letter receivrdfrom Mr. J.R. Gebhardt, MD of Okashana ~o., 
Nr11nihia 

I 
I 
I 
I 
I 
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PREFEBENTIRL TR8BE BRER 
FOR ERSTERN RND SODTllERN RFRICRN STRTES 

Z8NE •·Ec••N5ES PBEFEBENTIHS 
•ES ET8TS DE L"BFBll•E •E L"EST 
n •E L"BFRIQ8( ••n11au 

Tel:260-l-229726/29 
Telex ZA <:0127 
Fax: 260-1-225107 

® ZDNB •E CeMEBCle PREHRENCl•l 
P••• es EST•D•S •• BFRIC• 

eBIENTBl E RUSTll8l 

Lotti Hou:;e 
Cai'"oRoad 

P.O. Box 30051 
10101 Lusaka. Zambia 

FACSIMILE TRANSMISSION INSTRUCTIONS 

To'.UN/00----------------------------

ATTN: MR. ZAMPETT/ GHOZALI /INFO OEROy 

City: Yienna Country: Austria 

Fax No.: 23215.1 ___________ _ 
No. of pages: 

From: M.A. Sallah Division: Industry 

Date: 15/7/94 Reference: 

1 Sender·s Tel. No.:oo-2Go-1_-2_2~-7-26~32 ___ Fa_x_N_o_._= _o_o_-2_6_0-_1-_2_2_s_10_1 __ _ 

MESSAGE 

I 
Re: Project No. TF/RAF/90/902 - Action Programme to Support the 

I Dynamic Development of the Building Materials Industry with Particular 
Reference to Cement 

I 
I 

Following O\I" discussions with UNIDO staff (AMAIZO/MAREI) who are here to review 
the above project, we wish to let you know that it was felt important that Dr. Marei 
should proceed from Lusaka to Windhoek- Namibia as urgendy as possible instead of 
Tanzania in order to follow up the government's request supported by PTA on setting 
up two cement plants in Namibia. 

Regards. 

M.A. Salah 
Officer-in-Charg. 
INDUSTRY & E AGY DIVIS'ION 

' 



MINUTES Of THE MEETING HELD AT THE PTA SECRETARIAT TO REVIEW PROJECT NO. 
TF/RAF/90/902 - ACTION PROGRAMME TO SUPPORT THE DYNAMIC DEVELOPMENT OF THE 

BUILOING MATERIALS INDUSTRY WITH PARTICULAR REFERENCE ON CEMENT 

Present 0!" Y. E Alr.aizo 
Or A. R. Harei 
Mr A. N. Salah 
Hr H. Si::hll ima 

UNI DO 
UNI DO 
PTA Secretar-iat 
PTA Secretariat 

Prior to the main meeting Or A111a1zo 1 Salah and Sichilima held a brief 
discussion with the Director of Industry of the PTA at which the general 
strategy was discussed. ;he discussion included new activities on cost 
sharing basis, co-operation with financial institutions and south - south 
partnership. 

The agenda of the meeting was adopted as follows: 

1 General review and re-orientation of the project 

2 Identification of new outputs 

3 Work plan for the next six months and budget revision 

4 Tripartite review meeting 

1 GENERAL REVIEW AND RE-OfUENTATIOH OF THE PROJECT 

The meeting noted that the fol lowing outputs under the project were 
achieved:-

The following additional outputs which were not in the project document 
were also achieved namely:-

Output 1 

Output 2 

Output 3 

Output 4 

A survey (report) of the state of the building materials 
industry internationally with particular reference to the PTA 

Eight cement surveys reviewing the state of the cement 
industry 

Eight cement enterprises surveys for each of the enterprises 
to be examined in the diagnostic studies. 

T "-'O seminars on the Economic techno log i ca 1 and techn i ca 1 
dimensions of industrial expansion, diversification and 
mo<!ernization on cement. 

Outputs 5 and 6, as below, were not implemented and would not be 
implemented in the re-ori~nted project. on the basis of the evaluation 

re~ 
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Output 5 
selected 

Output 6 

2 

Direct medium term Human technical assistance to three 
enterprises 

An evaluation of the extent to which the eight enterprises 
diagonized under output 2 above were able to successfully 
i11Plement the short tenn reraedial measures proposed. 

In addition to outputs 1-4 above the following reports were prepared:-

1 Study of the present situation and proposal for a development 
strategy of the cement industry in Kenya. 

2 Promotion of PTA cement standards coordination . 

3 Guidelines for improvements of plant maintenance in the PTA cement 
industry 

4 Pranotion of preventive maintenance routines in selected PTA cement 
plants 

The meeting noted that the outputs already achieved were not directly 
investment oriented. Host of the reports give a good picture and provide 
some information of the region, but did not lead directly to any 
investment decisions or actions. 

In l~ght of the above it was agreed to link more closely with financial 
institutions particularly the PTA bank and African development bank and 
work out new activities which would be investment oriented, on cost 
sharing basis, where ever possible. 

It was also noted that there was no output foreseen for the preparation of 
follow up action on the project. The meeting agreed to include that as an 
output in the re-oriented programme 

The PTA and UNIOO agreed that four new outputs as below were to be 
implemented in a flexible way. 

2 IDENTIFICATION CF NEW OUTPUTS 

The following outputs were identif1ed: 

' 

Output 1 Fund mobilization programme on building materials in t~e PTA 
with the following components ( preparatory assistance) 

' 

a) Establishment of cost sharing/ reimbursable investment 
f ac 11 it y 

b) Tnt1n~ng and capacity bu~~ 

/ 

/ 



Output 2 

Output 3 

Output 4 

c} 

d) 

3 

Advisory services 

Introduction of up to date technology in building 
materials with selected developing countries 

Feasibility study for expansion of Chilanga cement 
factory in Zambia with special eft'phasis on raw material 
investigations, regional market and privatization 
issues. 

General survey of alternative building materials in the PTA 
region with the following components; 

a) Availability of lime and pozzclanic materials 

b) How to apply limestone for lime production as a binding 
material 

c) Use of lime as a binding material 

d) Regiona 1 workshop on 1 ime and alternative binding 
materials 

Donors meeting for cost sharing arrangement on the new 
programme on building materials in the PTA region (22 
countries). 

3 WORK PLAN FOR THE NEXT SIX MONTHS AND BUDGET REVISION 

The meeting noted that the balance on the project was US 
$ 310,000.00. PTA and UNIDO agreed to revise ~he budget as follows: 

Activity Estimated cost 
( us $ ) 

t Feasibility study for expansion of 90,000.00 
Chilanga cement factory in Zambia 

2 Fund mobilization programme on building 40,000.00 
materials in the PTA (preparatory assistance) 

3 General survey on alternative building 200,000.00 
materials in the PTA region, including the 
'cost of a regional workshop (travel and OSA 
'for participants) on the basis of cost sharing 
'(US $100,000 each from UNIDO and Intermediate 
:Technology of~ 

I 
/ 
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4 

5 

' 
Donors meeting on cost sharing arrangement 
new progranwne. 

Follow up meetings and ad-hoc activities 

- Tripartite r·eview meeting PTA, Government of 
Japan and UNIOO in Vienna or Lusaka. 

- Unido staff supervision missions 
- Miscellaneous and unforseen expenses 
- Small equipment 
- Ad-hoc consultants for advisory services 

20.000.00 

60,000.00 

The work plan for 1994 and 1995 is atta~ 



1994 

End of July 

2 Mid August 

5 

WCRK PLAN 19~4-1995 

- Mission report by UNIOO staff. including minutes 
of the review meeting 

- Submission of budget review by UNIDO to 
Permanent mission of Japan in Vienna 

- Receipt of terms of reference by UNIDO for 
output 2 - Feasibility study for expansion of 
Chilanga cement factory in Zambia with special 
emphasis on raw material investigations, 
regional market and privatization issues· from 
Chilanga Cement and the PTA Secretariat 

- Confirmation of commitment by the U.K private 
sector Company to co-finance output 3 - General 
survey of alternative building materials in the 
PTA region with the fol lowing components•. UNIOO 
and the U.K private sector company to provide 
US $100,000.00 each (including workshop and 
participation of participants) 

3 Start September - Receipt Japanese non-objection on budget 

4 Hid September 

revision. 

- UNIOO's official authorization of use of 
remaining funds 

- P.ecruitment of consulting firms for outputs 
1,2 and 3 above 

5 November/December - Regional workshop 

6 December - Discussion of draft reports 

19~5 

7 February - Finalization of reports and approval 

8 March - Donors meeting 

Tripartite Rewiew mf:eting (Vienna or Lusaka') 

S~bmission of final report 
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Subjea: 

Note to the file 

R. Oestreicher/ Y. £. Amaizo 
6 &ptember 19')4 

11'1RAF/90l901. - Action programme to suppon the building mmerials sub­
seaor in the PTA countries 

A meeting was hdl today with Messrs. P. Strapec and A. Mikula from Keramoprojekt 
Tmuin a.s (Slowikia) and Mr . .Amaho and Ms. Oarreicher from ITPD//SIFEAS w discuss 
aaion to be takm regan/i1lg future activities. in paniadar concerning IM tasb listed as 
Ou/pflt No. I (FuNl mobilirJltion prog~ on building materials in thL PTA). No. 2 
(Feasibility Study for apamiDn of thL Olilanga Canmt faaory) and No. 3 (Gmoal survey 
tf altonariw buillling materials in IM PT.A region). as listed in the Anna to Mr . .Amaizo's 
bad-uHJj/ia rqJOTt. 

It hod bttn agrml to dndop each projea output on a cost-sharing basis. After 
soual disalSSions with Intmnediate Technology of UK. UN/DO jillJllly amtL to the 
aJllCblsion that this group IRIS not prt!fXlTed to co-finance thL gt!llDal SUTW!'J. One of the main 
mua of IM 11lllling with Keramoprojt:la (alrmatiw choia) was to clarih thL modalily of 
their jinandal inwJlvanenL 

JniJially. Mr. Amai1.o gaw a presmtation outlining thL badcground and obje.aives of * projea as wdl as IM OUlpUlS apeaed. 

The represmlllliva of Kuamoprojda explained thlll they hod been unsucassful in 
S«lll'ing co-jinandngfrom the Slovalcian Government. However, they were prepared to lower 
thdr fee of$ 13,(J()().-permanlmonlh to$ 10.<XJO.- as their paniciparion in thL cosi-sharing 
armngemem. 

It was also explained that Keromoprojda staff hod wuknaken sewral feasibility 
Sllldia for cemm1 and other building maurials for UNWO and also disposed of vast 
aperience in Africa. 

Output 1: Fund mobili74finn DrQtrme on buildint marerials in the m ref.ion. 
Koamoprojela would also malcL available the services of a financial analyst who would 
cmcmrrate on the establishment of a cost-sharing/reimbursable invesrmenr facility; an 
ilrPe.stmefll specialist/industrial economist from' UN/DO would assist in the preparation of the 
rq>0rts under the supervision of the backstopping officer. . ' 

' 

Oul]lUI 2: FeasillilitY stwJy for the aoansion Qf the Chilanra Cernenr facrory in 
Zambia. 1he PTA Secretarial (over the phone) agreed 10 se11d to UN/DO 1he draft terms of 
ref~rmce and the official request received from Chilanxa Cement plants and to consider 
Kn-amoprojda as one :of the potenrial consulrlnK firms. 
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Output 3: General SUI}'()' Q[fA/llTTJQljvc buildint maJ(rials in the PTA refion. 
I! was agreed thal Keramoprojekt would submit a proposal to UNIDO oicompassing 1he 
procurt!men1 of two tt!ams of apens to undenake field worlc and prt![Jtl1'e the reports. 1he 
tmms would t!ach comprise of a technologist. a geologist specialized in lime. and another 
gttllogist specialhed in ceramics. Messrs. Salah. Sihilima and ByU would rt!itifora tht! teams 
as UN/DO and PTA opens. One team would coVt!r thL Frmch-speaking. tht! other one the 
English-spt!aking coumries. 

It was agreed thaJ thL money available in thL remaining budget would not siefjice to 
~r the organization of thL regional workslwp on lime and allunative building materials. 
Me suggested to Kuamoprojda to inform UN/DO a.'Ul PTA officially so efforts couJ.d be 
ll1lllDtaken to seaue financing of thL worlcslwp. 

RL. the counnies to be covered. it was agreed with the PTA (over the tekphone) th<it every 
Utim slwuld cover 3 - 4 cour.Iries each. For those countries which could not be covered due 
to budgetary constroints. the PTA would proaue all injo"1ration on the subject available al 

the present lime and hand it to the apens in the course of the briefing sessions in Uisaka. 
For seauity reasons. Rwanda. Somalia. Burundi and Angola should not be visirt:d at this 
poinr in lime. Also. the PTA will provide by FAX all missing ilifonnation re. the countries to 
be covered and the duration of the missions. the names of experts. tmns of refemu:e. etc. 
hrthermore, PTA suggested to field thL apens w Lusaka end of October/beginning of 
Notlonber. 

a: Mr. Zampetri 
Mr. Ghozali 
Mr. Gonuzla-llemandez 

Mr. Ndam 
Mr. Ilagan 

Mr. lla~iwara 
Mr. Klykov 
Mr. Otsuka 

Vl"A Secretariat: Mr. Sa/ah 
Mr. Sicltilif'la 
Mr. Mwrndw 

I/NI/JO OJ Zambia: Mr. fovfor 
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Cleared by Mr D -E \,h07.afi. Head ITPD/JSg 
7 Nm·cmber ; 995 

BACK -TO- o..-.:rcE MiSSION REPORT 

l.Namt": Yves Ekoue Amaizo 2. Division: ITPD J. Brnnd1 IS/fE:\S 

4. PIM'f'S visited: 4.1 Antananarivo - Madagasc.lr 
4.2 Pretoria/Johannesburg - South-Afnca 
4.3 I .usaka - Zambia 

5. Datt"s: 511 0195 to I WION 5 (including travel fl me) 

6. Purpost" of mission: 

5-1 '! October 
12-1 J October 
I J-19 October 

TF/RAF/90/902 - Action programme to support the building materials subsector in the 
COMESA Region (Common Market for East and Southern Africa): 

• To de\•elop a new fund raising approach in the building materials sector with special 
emphasis on cooperation between regional and national authorities and direct support to the 
private sector: 

* To coordinate and participate in the on-going pre-investments studies and pravide 
advice on the follow-up actions; 

• To hold consultations with COMESA representatives. the private sector and South 
Africa representatives on the housing programme. 

7. Achievements: 

Antananarivo: 

The mission held several discussions with borh the public and the private sectors 
directly involved in the fund raising for the building materials sector in Madagascar. It should 
be recalled that Madagascar was one of the nine COMESA countries selected for the 
opportunity study/general survey on alternativt' building materials in the sub-region. The 
results of the study were confirmed by the local counterparts and UNIDO was urged to take 
appropriate actions in close consultation with the COMESA Secretariat in order to facilitate 
the implementation of the practical recommendations. Suggested investment projects afe 
attached for easy reference. For more details, please contact the UNIDO Feasibility Studies 
Branch or the COMESA Secretariat - Industry, Energy and Environment Division. 

The representatives of the private sector were insisting on the fact that if' mobilized, a 
pre-investment facility should be decentralized at the country level. At the regio~al level, 
special attention should be given to the partnership between the Indian Ocean Commission 
and COMES A The sub-regional concept should be flexible enough to facilitate ,the 



part11.:1pation of other neighbouriug countries. not members of COMESA Finally. although 
prwnt~· was g1\'en to alternative building materials. the pr:\'ate sector msisted that in the fund 
ra1smg process. cement and alternative building materials should he given the same priority 
In fact. the JOlllt venture possibilities seem to bl..' much lugher m the cement sector because of 
the f ;-irge scale possibility of investment Represt.'ntat1\'es of the wood sector suggested that at 
least 2'\ % of the total amount of the project be reserved to support wood produdion for the 
hou~mg sector. 

Specific Cl)nsultations were held on specific projects and advice on pre- investment 
and finance was provided. 

1995 /SS I Proposals: Investment forum for the countries members of the Indian Ocean 
Commission. Out of US$ 700, 000 requested, only USS 300, 000 were earmarked by the 
UNDP-Regional Bureau. Due to difficulties faced in mobilizing the remaining amount, it was 
suggested by the UCO, the UNDP Resident Representative (Madagascar) and the 
representative of the private sector, that it would be more profitable to the region if the forum 
be limited to the sub-contracting partnership aspects. The already earmarked funds will be 
enough to cover this event planned for end 1996. Appropriate UNIDO responsible officers 
may consider this option ir: the preparation of their programme for J 996. 

X /•MA< i <) 3 0 I 3: Funds for market study were provided by the national promoter. The latter 
is stiil waiting for UNIDO co-financing part of the feasibility study (verrerie industrielle. 
multi-produits) Relevant responsible officers should inform the UCO on the status of the 
project and the chance to get UNIDO's contribution as planned. 

Pretona/Johannesburs 

A working session was organized by the Ambassador of South Africa during the 
mission's stay in Madagascar. Fund raising for the building materials sector and support to the 
housmg/shelter programme in South Africa is welcome. It is a direct link with South Africa's 
Recor 3truction and Development Programme (RDP). It was agreed that a joint mission 
COMESA Secretariat and UNIDO should go to South Africa and present the approach to the 
decision makers P,arly 1996. It was suggested to the COMESA Secretariat that a SADC 
representative should also be invited to join this mission. 

The Reconstruction and Development Programme has been adopted as the socio­
econonuc policy framework of the Government or National Unity. In the speech of Minister 
Jay Naidoo in Johannesburg (14/02/94), in which special emphasis was put on" demand for 
investment funds," the following five key RDP programmes were presented: 

1- Meeting the basic needs of South Africans Uob creation, land reform, provision of 
soc10-ccono1111c mfrastructure rn the form o" housing, water sanitation, transport, health care. 
social ·.vclfarc and security); ' 
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~- l>.:\dopmg human resources through an mtegralcd 1.•ducar~on and 1ra111111g 
progranunl· ( rndudrng 111vol\'emen1 in decision-makmg 1ha1 affects Sourh Africans lr\·es. 
lllOdL'rnl/;tll\Hl of mduslnes. skills IO generate new busmesses. 

L Burldrng rhe economy by removing weaknesses and hamers 10 growt'' and 
Ill\ esrment and comn111me111 10 aim public investment at meelrng basrc needs :i11j alleviating 
pon~rty (Ill\ estment 111 productive enterprises, promotion of im:t"stmt"rU that will stimulate the 
long term competrtr\'eness of South African economy): 

..J- Democrat1zmg the State and society to invitt" f>t"Oplt" to participate in decision­
making that afft"cf tht-ir lins; 

'- lmpkmentrng the RDP by mobilizing the widest range of stakeholders, utilizing the 
\'ery wid<- consensus of tht" RDP. 

Th1.• key elements of the public investment programme are 

I. Housing 

2 l\lunicipal infrastructure and transport 
3 Energy 

..J rdecommunications 
' \\' ater and Sanitation 
h lluman Resource Development 
7 Small and medium scale enterprises 

In th.: housing area, the immediate objective is to build million houses by 1999 in 
order to all.:qate the existing shortage of 1.5 million houses. 

Any project related to the building material sector which will put emphasis on 
partnership with local business, will be of great interest for South Africa The participation of 
regional 111st1tutions such as COMESA, SADC, IOC and the African Development Bank will 
be required UNIDO as a neutral agency within the framework of the United Nations could 
pronde the necessary link between private and public sectors, national and regional 
inst11ut1ons. fmancial institutions and beneficiaries. 

It was agreed that the programme concept ·.viii be submitted to the National Economic 
Development and Labour Council (NEDLAC) for preliminary screening. NEDLAC is formed 
as a forum by the Government of South Africa for negotiating and obtaining consensus on 
major policy rssues. One of its mandates is to contribute towards peace and security as well 
as creat111g an environment for international cooperation and collaboration during the process 
of the openmg of the South African economy. 

lJNIDO Investment Programme on Building Materials and Housing will pull the public 
and prrvatt! sectors into partnership, particularly at the local level. In rural areas, the project 
should also ht! ~ good example for experiencing popular involvement in governance 
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hnalh. 1h1..· l'~ll>O progr~unme should link up directly with the MASAKllANI: 
CAl\IPAl(i\: \\h1d1 means" let us bmld each other" In practtce. Masakhane is a 
gon.•rnme111-d1wen programme launched in partnership with c1v1l soc1etv Its aim 1s to k111t the 
tattered fahnc ,,,- South .-\fncan society: to pe~uade ~ople to pay for services and. 111 short. 
to bring normalrt\ 10 local governments and the li\'es of the pl.'<>ple they serve Most of the 
Government off1c1als believe that the rampaign will not only neate rondilions conduc1,·e to 
eff ect1ve local go,·1munent but also to l~e-sc::ale investment in housing and service 
infrastructtm: 

The lJNIDO lm·estmcnt Programme Concept will be finalized by end January 1'>96 
and endorsed by the COMESA Secretariat enc! February The Joint m1ss1on to South Africa 
could be planned for March 1996. 

Lusaka 

TF/RAF/90/902. Five issues were discussed with the representatives of the Industry. Energy and 
Environment D1,·1sion of COMESA Secretariat 

I- Final n:pon.- ( ic11cral .mn·ey 011 altcmati\·c huilding materials in selected ( '( )Af /:".'iA 
c01111111c s 

The dispatching to all COMESA countries. South Af nca, Botwana and to regional 
institutions such as SADC, PT A Bank and IOC will be done by COMESA Secretariat The cost 
of reproduction will be shared by UNIDO and COMESA. The selected projects will be given 
priority for funding and support in the Fund Raising Progriimme. The mission briefed COMESA 
staff on the position of some COMESA member states wishing to develop part of the follow-up 
programme at the national level. 

2- l·imd-raising programme on building materials (HU'-HMj 

A working session has been organized with all UNIDO experts and staff (7) and 
COMESA Secretariat staff concerned (3) in order to harmonize and clarify the priority outputs 
of the FRP-BM It was agreed that the programme will not only focus on COMESA but will 
integrate SADC, IOC and other regional institutions willing to commit themselves technically and 
financially. 

It was decided that UNIDO will provide COMESA with two proposals: 

2.1- A fund raising concept on building materials covering East and Southeri:i Af..m:_(! 
including Indian Ocean (to be coordinated a' the national level as a pre-investment act1v111es 
credit facility with a direct participation of the private sector) The following outputs are alreadv 
agreed upon 

a 
h 

Pre-investment Facility for direct support to huildmg materials pro1ccts 
lrammg and capacity building for national support mst1tur1ons 

I 
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c 
d 
c 

Provision of Adv1sorv services 
Support lo pilor projects cofmanccd with private scl·tor 
Pre-investment studies on sustarnable f111anc1al llll'chamsmcn (garanty. dcht 
corl\'ersion f'i.lr mdustry. capital mark-:r and rural financ111g de ). 

2.2- :\ Jsg1Qrral invt;1)hnent m::omotiQn_J>_r:Qgf!l!!U•Je ( to be coordinated at the regional level 
as a technical assistance programme) 

Both proposals \\Ill complement each other and the problem oflcadcrship will be neutralized due 
to the decentralisation/modular approach proposed 

COMESA Secrerariat will keep UNIDO informed about the outcome of the meeting between 
SADC and CO\fESA on tf:e future of both institutions 

UNIDO will provide COMESA with the final draft version of the fund raising concept and the 
regional im·estment promotion programme on building materials by end January 1996. 

3- l-ecNfit!itr .'itudy for the expansion primtizatio11 <~{the• < 'hilanga Cc·mcnt Plant (CCI') 
in Zamhia 

The team of experts of Keramoprojekt and the backstopping officer visited the plant in 
Lusaka and the one in Ndola. They reviewed the various alternatives and made relevant proposals 
which are going to be confirmed by the findings of the geological experts. Due to political unrest 
and time constraints. it was not possible for the backstopping officer to provide the Managing 
Director of the newly privatized company with the first conclusion. The interim report on the 
feasibility study will be ready for end November 1996. The UNIDO approval is expected by early 
December. The draft final report should be out by early February 1996 The company requested 
UNIDO to keep all information confidential. For additional rnformat1on. authorization of the 
Managing Director of Chilanga Cement Plant will be required 

As a general remark, final decision on the expansion of the CCP can only be based on 
an alternative raw materials investigation in the Lusaka region 

4- Tnpa1111c rc'·icw meeting· 

COMES . .\ will prepare the relevant form and will inform lJNIDO at least 3 months in 
advance about the proposed period. It was suggested to postpone the meeting in order to provide 
enough time for the completion of the on-going outputs and to clo.c;c the project at the same time; 
the second tn mesrer of 1996 will be the appropriate period 

5- I Jon"'" 111eeti11x 

('01\ff'. S \ a:-iJ lJNIDO 111 close cooperation with SAD(' and fOC will suggest to hold 
such a mcct111'.:'. The jo111t n11ss1on to South Africa, SADC ffeadquarrcrs aryd IOC Headquarters 



would hav.: c:1ken place and the! Fund Raising ConceptiProgrammc! on Bmldmg Materials will 
h~l\-1.' h1.·.:n cm:ulatc!d and should ohtam a large! informal support from mc!mbers slales 

S. Follo\\·-111> action lplc!ase also refer 10 auached table) 

8 I COl\ffSA will provide lJNIOO with the Project Performance Evaluation Rt.-port as well as 
die ~timated period scheduled for the tripanive review mission (nud-January) 
8 2 UNIDO will provide COMESA with both fund raising concept and the regional pre­
mvestmenl acuviues programme (end January) 
8.3 COMES:\ will dispatch the draft final concept and programme to all members countries and 
South Africa and Botwana, regional institution:; (including Economic Comm1s1sion for Africa) 
and request informal commitment and support (February 1996)_ 
8.4 Joint UNICO/COMESA mission to South Africa. SADC and IOC Headquarters (March 96) 
8.5 Decision on the holding of a donors meeting which could be linked with the tripartite review 
meeting (June 1996 ). 
8.6 Operational completion of the project planned for October 1996 

9. Detailled substantive lt'port: 
Not required Background material and more details could be obtained fro'.;, ITPD11S/FEAS or 
from the COMESA Secretariat. Industry, Energy and Environment Divas1on 

1 

JO. Date of report: 6 November 1995 

12. Distribution: 
Mr. de Maria y Campos. D1rector-General/MCM Unit 
Ms. King-Akerele 

Mr. Wiedemann 
Mr_ Andrasevu; 
Mr_ Kurowski 
Ms_ Toure 

Mr. Maruno 
Mr. Piskouno\· 
Mr. Deroy 
Mr. Ndam 
Mr. Ghozali 
Mr. Gonzalez-Hernandez 
Mr. Karlsson 
Mr. Ben Brahim 

Madagmcai: 
Mr. Metcalf. ResRe1> - UNDP 
Mr. D'Adesky. UCO 

7..ambia 
Mr Yucer, Res Rep - UNDP 
Mr Brevig. JPO - ,lJNIOO 

Mr. Abela 
Mr. Antonio 
Mr. Siering 
Ms_ Zakiyatou 
Mr. Klykov 
Mr. Hagan 
Mr. Hagiwara 
Ms. Pokane 
Mr. Otsuka 

South Af1ica 
Mr Whaley. Res Rep - UNDP 
Dr Mwencha. Director - ('()~ffSA 
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RHponsihility 

Follow-up of 
Tf /RAF/90/902: 
Regional 
programme 
concept 

Follow-up of 
TF/RAF/90/902: 
Donors meeting 

Follow-up of 
TF/RAF/90/902: 
Project 
completion 

lildian Ocean 
Forum 

Feasibility study 

ol 

I) MADAGASCAR 

Short IHscription Responsible l>eadliM 
Pessoa 

Transmission of fund-raising Y_E_Amaizo end January 
concept (FRC) and regional 1996 
pre-investment activities 
programme (RPAP) to 
COMESA for dispatch to 
COl!lltnes concc!med 

Decision of holding of donors Y.E.Am2izo June 1996 
meeting to be taken by 
UNIDO/COMESA/SADC 

Tripartite review meeting and Y.E.Amaizo October 1996 
operational completion 

lnvestme-nt Forum or T. Abela end Dec 1996 
Subcontracting Partnership 0. Zalciyatou 
Meeting F. d'Adesky 

"Verrerie lndustnelle" L. Kurowski December 1996 



2) SOFlll :\l-lUCA 

Rrsponsihili~· Short Description Responsible DeacBiM 
Prr~on 

Follow-up of Transnussion of fund-ra1s111!! YE Amaizo end January 
TF R.-\F t10 •>O:! concept (FR{') and rcg1on;il 1996 
R~!!"'nal pre-im·esimffil ac11v111~s 
pro!!r;unn11.· programme (RPAP) 10 
COIK~pt COMESA for dispatch to 

countries concerned 

Follln\ -up ,lf Decision of holding of donors YE Amalzo June 1996 
TF'R:\F 'l0/902 meeting to be taken by 
Donors mcermg UNIDO/COMESAISADC 

Follo\\-up of Tripartite review meeting and Y.E.Amaizo October 1996 
TF!RAF·9Ui'>02 operational completion 
PrOJl!CI 
comple11011 

Jcull llllSSIOll COMESA/SADC/ UNIDO 10 YE.Amaizo March 1915 
SADC/IOC Hqs .• South Afnca 

J) 7..AMBIA 

Responsibility Short Description Responsible DeadliM 
Person 

Follow-up of Transmission of fund-raising Y.E Amaizo end January 
TF/RAF /90/902: concept (FRC) and regional 1996 
Regional pre-investment activities 
programme programme (RPAP) tCl 
concept COMESA for dispatch to 

countries concerned 

Follow-up of Decisi~n of holding of Y.E.Amaizo June 1996 
TFtRAF/90/902: donors meeting to be raken 
Donors meeting by 

UNIDO/COMESA/SA DC 

Follow-up of Tripartite review meeting Y.E.Amaizo Ocrober 1996 
TFIRAF/Q0/902: and operational complerion 
ProJCCI 
cornplet1on 

Follow-up of Dispatch of FRC and RPAP Y.E.\mal7.o end January 
TFIRAFN0/902· lo COMESA, SAD(" and 1996 
l>1s1nh111m11 of IOC member countries 
J01;t111ll.!ll(S 

l:val11a11011 TF/RAF/90/902 - PPER and YE Ama1zo end Fchruary 
lnpart1te Review Meeting ! 99(, 
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PRODUCTION DEPARTMENTS 
01 - Limestone extractoin 
02 - ~lyte extraction 
03 - Pnmory crushing plant 
04 - Secondary crushing plant 
05 - Preblendina storage of rmestone 
06 - Storage of phyllyte 
07 - Row material grinding plant 
08 - Blencing . silo 
09 - Rotary lciln fine 
10 - Clinker storage 
11 - Gypsum storage 
12 - Cool storage 
1 J - Cool grincfing plant 
14 - Cement grinding plcnt 
15 - Cem'!flt silos and dispatch of bulk cement 
15 - Cement saloa ond cfllpCJtch of bulk cement 
16 - Packing plant and bag loading 
16 - Pockir)g plant and bog loading 
17 - ElectriCol equipment 
18 - Central control room and instrumentation 

AUXILIARY DEPARTMENTS 
20 - Main switching station 
20 - Main switching station 
21 - Diesel power plont 
n - Compressed-air plant 
23 - Water supply and distribution system 
24 - Laboratory 
25 - Workshops 
26 - Stores 
27 - Diesel oil tank 
28 - lubricants store 
29 - Garage 

SERVICE DEPARTMENTS 
30 - Drain and sewerage disposal 
31 - Outdoor lighting 
32 - Roods , 
33 - Administration , building 
34 - Gate-house , 
35 - Fencing 

NOTE: 

-- NEW DEPARlMENTS 
' 

-- EXISTING ur1uSED DEPARTMENTS 

- - - - EXISTING NpT lJTILISED DEPARTMENTS 

UNIOO VIENNA KERAMOPROJEKT a.s. TR N OATl: .JANUARY 199~ 

EXPANSION OF THE CHIL.ANGA CEMENT PLANT 

GENERAL LAYOUT 
". 

FILES NO: 
SCALE: 1: 1000 
DRAWING NO: 1 



I. 

\ \ 
\ \ 
i~ i 
I 
i 

I 

L 

' ~-! ----
' i /------

---

/ ( I - . . . - . -

---



~ 
I I 
~: 

w I z. ::::; . 
~! 
:::> • 

~~ 
I 

+- -- -- ---·--t------_ -- --I ----..___ __ 

-------
-- -- -------------- ~ ---- --r---- ------

-- -- -- -- ---' ----------==----------......,_,..,_ ------ --------------- -----~----

·--+---------- I 1 I ---~ 

:·1 
1!1 

II 
L .J 

r--, 
l_ - _J 
r- -- -, 
L _ _J 

-'\ 

I ----- E~~~~:§~J=~~~~~==~~ '~ ' ..-!-~~~=!-====== ·~. ··--- ~= -·~======-~~~;_;;:;:~~~~~~ . -· -.··-·r----,--· __ .·-~-:::·.=======--- --



-- -- -- -------------------- -- -- -- ----- ---------- -- -- -- -- -- -- l 

r ., 
•• -·. - •. - . ·- .. - .. - .. -·. - • L-..J - •• - •• - •. - •• - • ·- .. - .. - .. - .• - . 



I 
I 
I 
I 

/ 

' : 

i 

I 
I 
I 
I 
I 
I 
I 
I 
I 

L 

-/ 

. i 
I 
i 

/ 
__./ 

! 
i 
I 

i 
I 
! 
I 

i 
; 
i 

--/ 

/ 

..... 
/ 

\ 
\ 

.'---- - ··-

:@! ! 
I I 

' ;fc=~ ~~~?' 
: J. 

A~ 

N( x -x oAru_~ ~~ __ --- · -

\ 
i 
i 
I 
i 
i 
! 
I 
I 

-

- ' 
' 

-1 
.:::_-~.:- . 

I 



_.J -: -~ 

- - - -t 
- ~•- -----• 

--t -
- -- - ----~: --- - ---· 

------ -- __....---, 

---- - - -- -----
-~--- -t -..,.- . 
/' I 

-- ·-- -·--

i:: 

--f 
i 

- --

I I I ____ _ 

-..--..,....-----., -- --------.----r----

/ 

----- ---- -------L----L---- -·- ----~L------- - - -- -::-
-- - --- - - --

- - --- ---....... \ __ 

'/ / 
-· - ._-_ --

/ 

- - - ·...:....:._ -
---



------~~'. 

- -=--~~="--<-cc:-:~':--' 
·,. 

'-. · ... 
- ----: ---- .... ____ -- '-::. 

-·- -. - - - ·- --·---. -- -- ---- --

/ 

/ 
/ 

__/ 

\ 
I 

\ 

\ 
\ 
I 

i 
I 

\ 
\ 
' 

\ 
\ 

/ 

/ 



/ 

I 
I 

) 

PRQDOCJION DEJ>NDMENJS 
01 - Limestone extracloil 
02 - ~e extraction 
OJ - Primary crushir.g plant 
04 - Secondary aushing plant 
05 - PnlblendinQ storage of .... lim-mtOI""--• 
06 - Storage of phylyte 
07 - Raw materiel grndng plant 
(II - Blending silo 
09 - Rotary 1ciln line 
10 - Oinker storage 
11 - Gypsum storage 
12 - Cool st~r0_9e 
13 - Coal grinding plant 
14 - Cement grinding plGnt 
15 - Cement silos and dispatch of bulk cement 
15 - Cement silos ond dispatch of bulk cement 
16 - Pocking plant and bog loodin<J 
16 - Poclci')CJ plant and bog loading 
17 - Eledricol eQuipment 
18 - Central control room and instrumentation 

AUXILIARY DEPARTMENTS 
20 - Main switching stotioo 
20 - Main switching station 
21 - Diesel power plmt 
22 - Compressed-air plant 
23 - Water supply and distribution system 
24 - Laboratory 
25 - Workshops 
26 - Stores 
27 - Diesel oil tank 
28 - Lubricants store 
29 - Garage 

SERVICE DEPARTMENTS 
30 - Drain and sewerage disposal 
31 - Outdoor lighting 
32 - Roods 
33 - Administration building 
34 - Gate-house 
35 - Fencing 
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EXPANSION OF THE CHILANGA CEMENT PLANT 

GENERAL LAYOUT 
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