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o Product 2ty e (7) Arnul Salss
(aluti)
1 Castiron Cookins FPots 2550 2..20 Le 723
2 Ccokxing Ovens L50 37.0C 150, 7-C
3 239l Bolt Tedges 1,20,000 21:.C0 L1, 750
i Tractor Teights 85(Sets) 13.,5C 11,192
5 Azriculzural Imp-
lements Parts - 1C.CC 25,525
5 Misc.Parts(Vehicles
Biogas Burners,Ztc) - 1,70 22,990
7 Harnd Pumps (Cas*tinzs) 100 5.50 100,CCOo
8 Coffin Handles 40,000 2.C0 L9,cce
9 Trailor Parts L= .00 8,686
10 Aluminium Fittings 1,000 1.0C 15,55C
11 Room FKeaters 1CO - 17,500
motal 111,00 1153 ,1:58
(Say) 155,000

S

Pl=ant Canacity
in the survey it was establishad that =adesuate canmciiy
for steel fabrication, structural steel and consir:zciinn
r

s.S0 the fabrication element of the te

v
[
4]
=3
D
3
n ot

addressed to light fabricaticon amd cold working, with a lizmited
scove for traditional blacksmith's work,

Initial diseussions were aimed at establishing 2 small bronze and
aluminium castins facility in support of the greyiron foundry,but
the very low volumes made a revision desirable,.The bronze element
was rejected, but aluminium was retained because the patiren esip
-ment foreseen as being aluminium,

Some light steel fabrication work is involved in cockinz stoves and
vots, and saucepans,

Laterisl Inputs

It has veen agsumed that lceally availazble sand and clay will be
suitable for foundry moulding overations,Some further testing may

be necessary to confirm that assumption, which is based on datza
obtained from the Mines and Geological Devartment,




Yeltinz r
country as steel and iron scrzp for the initial stzge
4

)

-materials can be exmected to be available within the
»

0
O
th
o]

-uction, there beinz some doubt about the itrue scra2v pos
since most of the wrecked vehicles have been sirinred cf the
major cast iron comronents.rluxes for metallursicezl use will be
imnorted.211 raw materials for fabriczticn shon will
imported.Prices for such raw materials have been obizined from ATSA.
The materials envisaged are tlack steel, flats, rounds, z2nd sheei.
llacnine Sher inputs ars black zrd btright steel urnto 3C mn,in 2341
-tion to cast raw material from the foundry,.

Location And Site

The team recommends that the towm of BAPUTSCZE, abcut 70 zm. ncerth

of the cavital Maseru, would be the most favoursel chcice of location.
b4

The site nhas no special reguirement veyond electric ssrviee, which
has been established 2s zdequate,
Project Engineering

A standard tyve of site and industrizl building is proros=d, with
scope for expansion,The technelogy involved, and hencs “he choice
of machinery is standar»d in svery wav.

Velting is pronosed by coil induction process, witih nend ard meachirne
moulding.Core making is by hand, with shzkeout and f2+%linc 0 con
-ventional methods.Dust and fume extrzction is inecluded,

Castings 0f cooking stoves will nass into an 2s5sembly area in the
fabrication shop, wher2 drilling omerztions are alszo done,
Precision cast components,e.g.,loyno Fumrs, will be transfsrsd by
hand trolly to the machine shor.Feat treatment focilitf is included.
The machine shov provides basic orthogonal cutting process and a
surfac2 grinder is wrovided in a tcol room zrea whichk also serves
as a pattern snop for the foundry.3ome handling by 1/2 ton bridese
crane is prorpcsed in the despatcen area, and large units of in-
coming raw materizls will be handled in the same way.

Maintenance is restricted to a single onerator, located in the f3b
-rigation sheo,

Fabrication ard machine shop laycut is essentially jorbing, with

o

]

little zroup technology orpertunities.In the foundry a2 basic melting
mouldinz, f2tiling flow pattern is proposed,




Flzant Crcanis=tion

A conventional horizantol management profile answerinz$0 a
General Manager is proposed,.The expectation is that a local
aropointee would serve as the General Manacepr with 2 on z

i

expatriatss operating as managers during the Iy
Cne of the other expatriates woulid te a technol £y svecialist
responsihle for training in basic founi

-strative, clerical and accounting services are mc2sllad aleons
conventional lines,
Lanvover

tzl plant component is given at Tab.13 including total skilled
crerztors.
Training for the fabrication znd machine shors is avzilzble lcezl
-ly, and is proposed tr be supplinented by fellowrshirs to deve
-loped plants qversezs, with continied trs ining on site from =y~
rztriate speciazlists.

The sh=duls ¢? renrower distribution i3 ~iven on yamn

. . Y > s 3 el -
5 shown on pseoe Tho dctzil is lim:ited +c
w0 ongt .ction thzses, sines fircrein~, 2osisn 277 rroouramert

14
d2t2ils hava not hesn dete erainad,

th irputs, euntrut carselity, cash lavolz,
invesiment and workinc caritol are nrovid=d on naTe 2t g2,




II. PRCJECT BiCKGROJITD A¥D HISTORY

The Governpent of Lesctho recuested UNDP/UNIIC o serd 2
dlacsncstic mission for the vpreparaticn of =z trefeasibility study

focr the estatlishment of an intecrated Foundry and lachine shov
comvlex at lesctho.

B, Constitution of Tezm

K.X. Rao - Industrial “ngineer, team lezder
J. Badowski - Foundry Sxvert

G.C.B, Lamb - Machine Shov =z2nd Fatrica<ion “xpert

C. DProiect Histery

Former activities of the UNIDO Metallurgical Industrial Secticn
nave incluj=d ;-

1975 Specizl Assistance tc Lesotho

1979 Field lNissiorn

1930  Local Compzny, Lesctho Steel, re-ussted UNIDC
technical assistznce.

D, Backzrocund Informztion

The Kinzdom of Lesotho, a highlznd country, is a landlocked
enclave situated within the Republic of South Africa, Cf a totdl

area of 20,355 scuare Kilometres only ztout a suarter in the west




is low land varyins in heizht from 1500 to 1200 metres. The
country enjcys temrerature climste ard has few naturzl lakes.
Eelow 2,000 metres, the scils are szrndstore derivad with lo-r

r
ertility, ard are severely eroded., 2bove 2,0CC metres, the soils

r

V)

re volcznic fertile blsck soils of weatrnered bzszlt.

Porulztion

The verulation according tc 1975 census, was 1,213,315, Zstimzted
rcoulation 1380-2000 ig given below :
Teble1q
Lesctho's Tstimzated Ponulation 1930-20CC 4
Year 1980 1985 1990 1995 2000
Povulation 1,329,500 1,L85,300 1,55%9,30C 1,353,500 1,070,700

The 1975 census figures indicate that there were 93,2 palss Iorp
every 100 famales, this irbzlance is attributed tc larzs numcars

of meles finding employment in the 2exublic ¢f Scuth Africs.

Infrzstructure:

.~

Vaseru, trne capital town, ard laputsozs (81 ¥m orth of Vaszeru)
hzve industrizl arezs, & third industrizl area at Thetsane, 7¥n
South of Maseru is now being occupied. There i3 a railhead at
Maseru., The total length of the railway inside Lesc*tho at
Yasery ig only 1.5 Xm. An international airrcrt is urder
censtruction on the outskirts of i‘aseru.

1 llinistry of EFealth and Social Velfare, Lesctno, 1979.




irportant ccrmrmercial value in L=2soinc:
cf cozl, lz2=d sulphate, fuariz =nd

dizrend

w

|90

vinins Comm=ny have cezse:

Lesotne ig an LT with an grtroximats averszs 317 72r canitz of
US #3L0 (1973). Acriculturs aznd construction are oajor
cormonsnis of ZI'P, lajor focus is con nublic weorks, agriculture,
transnort, 2ni communicstiocons, Tnhne mzjor exporis arzrt fronm
dismonds, s»: mohesir and wcol, Cther erypcrts include tesns,
reazs, asm2rcTis, whest, hnandicrafts, etec, Altrhouzh Lsscine is
rimarily =zn arricultursl country, with mcst ¢ +he pcralation
ngas<ed irn subsistance farming a27d livestccek rearine, only sbout

i
the prevalent sysi=m of lzrd tenure, the
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and holdinss, and 3 ,

2thods of {faruing coentinus o bz ~ripiiive uring herd imrlzmernt
and to a limit2d extend by znimel drzwn imrlemancs, o2 ovie
to in-reasins gzlf-sufficisncy in vesic Zo00istufis and reisins
incomes, thes Zovernmant has given ni~n rricrity =2ni surnort to
rechanized farrming, with th2 assistance ¢f Ul zni cther doncr
countrizs, Lar~=2 ouantities or arriceiltural imrlements, machiner:
ard trzcicrs, <2 imrorted intc tne couniry, under varicus zid
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w

Tns induztry in Lesotho i3 in its early stages of develormant.
Tnere arc two mein industrizl develorment institutiorns:
- Legctho Usticnzl Develonment CZorvora‘tion - LiDC

- 3asctrc "niernmrisges Devalormment Cortorzticrn -  27DCC




10

gather =orlig, J=2v=2llery, brick pnrod:ction, cznninz, 4i
b4 [ ? = b = 9
1 s

lin, =ss=rmoly ¢i umbrellas, as w2ll 25 n=rdicraft

In the ccnstruction irdustry, febrication ¢f metsl 4cors,
wirdows, znd cther comnorents is w2ll =s a

3
mrivately crned metzl febricaticn woriishoms,

There is a significznt gbsence of znv srrrecisbls ccld forzi
blac¥rsmithy fzcilities arnd knovhow in th- countrv, Lites (Tvi)
Ttd., rvroducz sm=ll brzss. castingss in & non-ferrous frounirv, for

rreduction of el=aciric lamr fittinss.

Tecinical/Craftsmen Training:

Lesotnho Polytechnic, *aseru, undertzizs 2iznlcmz coursss in Mivil
Y=chaniczal 2nd Tlectiriecal enrcinese scivlines, In zddition

r i

it undertazes crzfismen trainins for r 0 c

Slectricians, Carpenters znd Plumbers, T=cnniecal 3chco
pe, a2rd Lzlo=lens Trade Scrocl =21s0 uand

inine, tinistry of “duc

i
rzining a2t various cenir=s.

there are nc facilities in the country to +rzin
ursiczl ensineers =znd foundry technicians. Due to lack of
tely gualified and experienced engineers, =2nd managers,

st of trh2 :zn7ineering znd industrial establishments are menneid



1

A. Demand ari larket

Size arl Csrvacity cf the Injustiry

The pres:nt industrisl ztructare in Lesotho, caterine for =z

disconJ%ct?d without linkeges, ard vrimgrily consistg of 1
consumer ~codz mzrnufacturing, such ss fcod wrocess
leztheryare, =2tec., Durahls consumer zoods manufacture, with th=s

excevtion of furnitare hss yot &

S\)

«D

TT

Fs

o}
ars to b2 no Justificztion for the establishmant of
interm=2dizste ovreduct industriss s f

ard steel,

1 Y
“1ith the »wresent peclicy of the Government tc 2fford tns hirnest

priority %o agriculture ani rural water suerly and davel

ig egtim=ted thzt *he damard f0r zgricultirs

W

1
1imzl drawn 2nd tractor drawn; 2nd water pumes and =211i-=3

ar:
fittinzs, fer irrizati =nd watzr sumnl;, would sradvallys

extsnt, spzed a2nd determineticn with -rmich th2 »r
developmaat vlans zre im;l% 2nted, Tith the devaelo
availzbility of more and mcre sophisticzted donmes
counl=d ~i+th the high ccst of imported ceo2l, =z2nd o:
tradition-l coolkins vots, their usage and 4
decrease mskin- it uneccnonical for 2ven vztch rroducticn, Tl
demsznd ©of ca2stings for svare parts vroducticn, with incressgsd
maintenance krowhow, 3kills of rerairs =nd z211i2¢ mechinins

facilitizs, would limit vroduction cezracities to mere Jorbinz

1 Third Iatiocral Develcrment Plan 1980/31 - 138L/8%




Ts ohtained

L

- 1 -+ - £ - Y - v+
work, z-ort Lrcom the fzcel such sparsrerts coul

spe=dily frenm ecuipment suprliers. The oroduction or srareparis
for 2z lar~- number cf tyrmes =n2 mod=ls of transpor machirery,

axzert knovroywr, materiel specificztions, limits and tellerencses,
=3 otner zrazcizlis2d Znowledg=s.

"here is a continuacus irncrezsed flowr ¢f imno

cf wrnich cculd be attrituted to consumer coods, like focdstuffls,
beveragzs, tcbscco, minsral fusls, animsl anc vesotzbls oils,
=zls, manufsctured zcoccds, machiner;, itrznscert cguinmont,

c
t 0O of which ars manufectured coods classifi=¢ tyr

sbeu 1
materisls =n? 307 machirery and transpert 2auirment). For the
nurroses oF inis marist study, only tre impert Tiswres of metals,

- -~ N - 3 - - - -~ -+ -
eguitm=nis nove obeen talen into censzideraticn, znd the limited
4+ ~Tm T 2 3 . ~ - - 3o . ~
data 2vailsrl=s are given at Arvx. 2. Futurs “frends, 2nd depand

Jaticngl Pclicies ard Pricrities relsted tc Toundry and ‘etals

Vorking Irilgiry

Cast finizhed rarts are rresently imrorted mestly from R.3.L4.

Such nr-iuctz include :=-

- share marts for meter venicles, tractors, zgricultural
rachinery and implements,

- srzre narte for nining znd millines eguioment/mschinery,
- gewa~e and construction meterials, z'ich 2s menncle ccver
grs+irgs, rives ard nine fittinrs,
- vater surtly ard irrizestion rvumps s/verts of numes, =nd
i<+inr~s/couvnlirss,

mestic 2pvlizancees, sven as crnercozl Iired ccoking rzncns
i i =rg, sni ccoxings mnctis,
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Phe pariet for cornzumer zocds industry, with vepulaticn arcund
1,2 millisn, ccurled with low per csrits inecrme, is limited,
The cnciece ¢ commedities suitebles f7r conszummiicn in urbsn
areng alon~ nsz fursher resgiricted the market., The nresent

ed rrrenssirg newer ©

rorulation, whick ccnstiv

o
tre traditicnzl vattern of consummtion, further restrl
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There is 2 nreronderance of gravity water survnliss as tn2y ars
2237 to meintzin, ard reasuire no enerqgy. inimills nave ~rovsas
to e ineffaciont d1e to insuafficizrt ird darin- mest montas,
and costly in c2intensnee. Hzrdenumms are suitatle onl;s in lc
lords, and there is5 no cther suitzole onticn. the Villgee T2ta
c2etion (USAIZ), rsos 2 nro-reammes srocificallss aimed teo aveis
inst2llin~ n2w windmills, or di=gel 2nd =2l=ctric driven oumrs.
Turtner, USLID hos asrezd to fund LOT US i'one Zarnd Punrs, ard
alzo expects to fund anctner 300 of the same mumnsz, over in2
next 5 v:ars, Tavin~ th2 atove plannnd rwrociac
1 Deyir .t 2eticn ~lon sz rroroged o Tilleor
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demand feor zuch pumrs ovar tnz next 10 =ars is given below:

mumrs ould continue to e uged, It ig egtirmeated

a
nrodiction nessitilitiss of manufacture of 10C Hand Furps
£irally; proved =ni arereovad t;rs) per anrur

i
s & 5o PR ~ z- “
© sem= CI Ire scrhisticztsi ccmronznts Zor

. s
greemant z2nd import ©

O

s

ono is envisazed.

Trzditionel Czcst-Iron Cocitin: Tots =ith thras 1=

sewdung are ¢till in use in rural

are not eagily availatle. Zrom a surveyr urdertzian by the

Terewzl Tnercy Prolect under US:AT

four villzres, at iokhotlorg, (in tr: hi~hlards of Laszotho) *hars
o]

-
3

- C e : -

were 125 traditional cookins rots, 27 ssucerans, 2ndi other L.

i, . - - - —~ - Ty y
t:me are still yporpular with <~ »regent zZenerasicn, dut are
14 N
lively to b5

- + 3 - . -
generatlon, 2s more 2nd more scpnlsticetsl trres ‘nlen can 02
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Size o, per Tnit Frice
Yagr in 'aluti
3 15C 5.C0
1 150 5.29
2 150 7.320
3 150 11.20
L 150 12.37
s 2L0 15.20
5 2u0 15.0L
8 2uc 21.5C
1L 2L0 LO.2C
8] 80 L3.22
25 80 75.50
Totzl - All Tynes 15cC
TakinT into 2 rem 2.7, 0., 2

ccount retzilers imrortinT dir2etly T
totzl dem=nd of cegs 07 211 sizes is forecz2st., 1In
2ddition it is =sti i
necdern super rerlet, n

cast-iron sauce - vens o

Different t meg ard sizes ¢
Ccokinz Stcves are —resently oein~ marketed thrcusrn wholesalers,
274 ret2il outlets. Their zanticinated sales fizires as octzin=d

1 e s

ery ar: rivsan at

frcm tns wholess
Te2ble L,

I+ i3 nowever forege=en trnat the lemard zeor such ccal-=Iirei ovens

"

c

weuld sradiaglly cc-do'm, as in the case 02 treditionsl cookin

no*ts, witi i fature genersticn oI reorls of Lesctho, ard tharr
o

-

would oo rerlecensd Ly other m

O
(&N
D
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o}
ctr
3
[
)

f cookinu ranses, liie
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4 Ty~ v = 3 3 + < ~ 4+ -+ £
to mak~ uge 0F ceritain tax 2nd otasr savVaAnTaSses un® T2aPLNY Iirn

obtzins from indus*rial ze¢tivity in Lesctho, &s the varent
company ha *
its Manuisos foundry, it is doubiful wh2ther this oroseec

firm.

1aluti Irrication, a2 firm dsaling in irrisaticon rumns, 2nd
b h s e - - - : PRI - —~ Fa) -
fit+in-g in Losctho, hzs indicated thet thers is a fair veolune
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IV. MATERIAL INPUTS

Raw Materials

Foundry raw materials in the form of scrap steel and cast iron
are foreseen to be available, for a period of time, in the
initial stages of production. An on the spot survey of
discarded vehicle dumps indicates that a large proportion of
major cast iron components have been retrieved and sold to

scrap merchants in the RSA, at much below the market prices.

Raw materials requirements for foundry operations is given at

tahle

Raw materials required for fabrication include black steel bar,
rod, and plate in standard commercial sizes are proposed to be
imported from RSA - Bloemfontein, about 2 hrs. distant by road

in the RSA. The raw material inputs for machine shop include
processed industrial material and components related to a range
of axle and spindles, required for the production of agricultural

spareparts.

Consumables

Foundry consumables primarily consists of crucibles, shorts for
shot blasting machine, welding and cutting gasses, etc. Taeir
estimated annual requirement is given at Annexure Consu-
mables for fabrication and machine shop, include replacement
parts for hand tools, machine tools, cutting and welding gases,
and lubricants, etc. Most of these could be obtained locally,
but replacement parts for machines have to be imported from RSA

or from overseas.

Bought-Out Items

These include simple hardwear items like screws, bolts, nuts and
splitpins, which could be bought locally or imported from RSA.
For the rotary hand water pump, some of the sophisticated compo-

nents have to be imported.

Tooling

The cheapest form of foundry patterns has been assumed. Considering
shortage of wood in the country, cast aluminium patterns, for large
and small patterns is contemplated. Patterns for cooking pots and

stoves would be copied from sample components.

Jigs and fixtures for fabrication and machine shop would be produced

in the tool room.
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TABLE 5
Schedule of Raw Materials - Foundry
Item Description Quan- Price per ton Total Price TOTAL
tity Us § us $
/Y Local Foreign Local | Foreign Us §
1 2 3 b 5 6 7 8
1 Bought cast iron
scrap 75 90 - 6750 - 6750
3 |Steel scrap 80 70 - 5600 - 5600
L |Al ingot 3 - 1350 - 40350 LOS0
16400
TABLE 6
Schedule of Consumables - Foundry
Item Description Quan- Price per ton Total Price TOTAL
tity Us $ Us $
/Y Local Foreign Local | Foreign Us $
1 2 3 b 5 6 7 8
1 Cast iron fluxes 10 - 40 - 400 400
2 |Al fluxes and
refines 0,12 - 1000 - 120 120
3 |Silica sand 90 - 70 - 6300 6300
L Natural sand 50 LO - 2000 - 2000
5 |Bentonite 9 - 150 - 1350 1350
6 |Loam 5 70 - 350 - 350
7 |Coal dust 7 - 100 - 700 700
8 |Core oil binder O,k - 500 - 200 200
9 |Sandust 5 50 - 250 - 250
10 |Refractory 3 - 125 - 375 375
11 {Diesel oil 10 400 - 4000 - L0000
12 |Fettling shot 3 - 800 - 2400 24,00
13 |Crucibles 1 - 640 - 640 640
14 |Various auxi-
liary materials 2 - 700 - 1400 1400
6600 [13885 21000




STEEL RAW MATzRIAL CONSUMPTION
Item Product Production Specific:i§| Annual
Per Year ation Quantity
1 2 3 L 4

1 Cast iron cooking pots| 2200 g6 180 m
# 3 200 m

1a Cast iron saucepans 360 g6 8C m
2 Cast iron stoves 450 25 x 4 270 m
3 Coffin handles 10,000 130 x 0.2 1300 m
4 Agricultural implemts 10CC 25 x 6 3250 m
30 x & 450 m

£ 12 500 m

@ 16 2000 m

g 18 280 m

g 25 300 m

P1 3.0 L0 m?

5 Hand water pumps 100 g 30 40 m
8 x 8 15 m

Tube 2" 5C00 m

a4 12 S000 m

Hex 20 af LO m

25 x 8 400 m

6 Room heaters 100 g 12 30 m
15 x 5 20 m

30 x 5 60 m

10 < 10 1500 m

Pl 2.6 150 m*

Pl 3.0 70 m*

P1 4,0 50 m*

27.




TABLE 8 28.
3CY¥IDULI OF CONSUMABLES - MACHINE  SHCP
(US Dollar)
. . ax . . Unit Total
Item Allocation Specification Quantity Cost Cost
2 6.0 X 1.0 = 30 150 3.5 525
2 | Threading Taps M6, M8, M10, M12, M16, 50 14,0 700
yNF, BSW, 3SF, BSP. 15 25.0 375
3 | Die Heads( Landis )| Metric 20 3040 600
BSW 6 40,0 240
BSF 6 50.0 300
UNF 6 50.0 300
BSP 8 40,0 320
4 | Boring Bars 10 x 10 x 250 long 6 15.0 900
16 x 16 x 300 long 3 20,0 600
5 Lathe Tools Roughing 20 12.0 240
Screw Cut 20 1C.0 200
LH Nose 10 10.0 100
RHNose 10 10,0 100
Round Nose 15 15.0 225
Part-off 20 18.0 540
6 Drill Accessories Counterbore 20 26,0 520
Countersink 60 24,0 140
Fly Cutter 5 . 30,0 150
7 Milling Cutters Side & Face 3 240,0 720
End Mill 6 85.0 510
Slitting Cutters 8 ks,0 360
8 |Cutter Grinding Cup Wheel 4o £.0 240
Straight 10 5e0 50
Vee 10 8.0 80
9, .| Surface Grinder Plain Wheel 15 25.0 375
10 Pedestal Grinder Wheel 10 40,0 LOoo
11 Hacksaw Machine Blades Lo 5.0 200
12 |Heat Treatment Elements 3 20,0 60
Pyrometer Heads 2 45.0 90
13 |Cutting Fluids Various litres 1000 1.3 1300
14  |Lubricants Machine Tool litres 250 1.8 Ls0
TOTAL 12390




TABLE 9 . 29.

SCHEDYLT OF CONSUMABLES - FABRICATION ZSHOP
(US Dollar)

Itenm Allocation Specification Quantity tnit Total
Cost Cost
1 Guillotine Cutting Knife 1 350 350
Press Brake Facing Set 140 140
Bar Cropper Shear Blade Set 80 80
Punch / Die 3 100 300
Electric Welder Elecrtodes kg 300 14 L200
Forge Coke kg 200 11 2260
6 | Gas Cutting Oxygen kg 270 1.3 350
Propane ( equiv ) kg 270 2.1 570
7 Pedestal Grinder Wheels 10 30 300
TCTAL 8490
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VI. PROJECT ENGINEERING

Foundry

The foundry consists of melting section, machine and hand moulding
section, core making section, fettling section and costing store

and despatch. All these sections are situated in one ley 12 m

wide and 30 m long. Adjacent to the foundry is a roofed area

6 m wide and 30 m in long, where are located: changing store, sand
moulding addition store, foundry miscellaneocus materials store, sand

drier and compressor room.

QOutside the building is situated a scrap yard where steel and cast
iron scrap will be stored and prepared for melting in an induction

furnace.

A sand testing and small chemical laboratory is located in offices

areae.

The foundry output is about 140 tons per year of sound grey iron
castings with unit weights from 0,1 kg up to 75 kg, and aluminium
castings with unit weights from 0,1 kg up to 1,1 kg. The production
is planned on a one-shift work basis at 230 days per year, 9 hours

per day and 5 days pe:: week.

Cast iron and Al alloy is melted in a small crucible induction furnace
with pusher. Molten metal is conveyed bty means of an overhead
travelling electric hoist to two pouring areas. One is at a machine

moulding station and the second at a mannual moulding station.

The machine moulding station is intended for making moulding takes
place on two jolt-squeeze moulding machines. The moulding boxes are
filled with facing and backing sand rannually from containers. The
moulds are placed on the foundry floor where, after being assembled
they are poured and later on knocked out. The facing moulding sand

is prepared from silica sand in a core sand mixer. The backing sand,
after knocking out, is conditioned on the foundry floor ley means

of a wheeled sand dressing machine with magnetic separator. The sand
conditioning process comprises: screening, separation of ferromagnetic

parts, disintegrating, cooling down and aerating.

The mannual moulding station is intended for making larger moulds
dimensioned from 550 x 300 up to 100 x 400. The moulding takes place

on the foundry floor under a hand bridge crane. The facing sand is
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prepared from silica and natural sand in the core sand mixer and
transported in containers. The backing sand, after knocking out, is
cnonditioned on the foundry floor in the same way as mentioned earlier,

by the wheeled sand dressing machine.

The core making section is intended for making cores mannually on a
corrs making bench or on the foundry floor under the hand bridge crane.
The cores are basically made of oil sand and then dried in an electric
core drier. Besides it is alsoc foreseen to make cores from natural
sand and in CO2 process. The core sand is conditioned in the core

mixer. The sand is dried in a special drying oven.

The fettling and finishing operatioas on casting surfaces are carried
out in a belt short-blasting machine for castings with unit weights
up to 40 kg, on double-wheel grinder for smaller castings, and for
bigger castings by means of angle and straight hand grinders and

pneumatic-operated chipping hammers.

The Al castings are cast in permanent moulds within the .melting
section and next the castings are fettled and finished on a stationary

saw and a back-stand grinder located in fettling and finishing section.

The maintenance, current repairs of equipment and foundry tackle as
well the manufacture of new pattern plates and core boxes is secured

by Fabrication Shop and Machine Shop.

The sand and chemical laboratory is equipped with a set of apparatus
and instruments enabling sand samples to be rapidly tested and metal
samples to be determined of carbon and sulphur content. Additionally,
the laboratory has been equipped with a Brinell hardness tester and

an optical pyrometer.

Technical quality control is the last process operation which is

carried out by a foreman for fettling and gquality control.
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FABRICATION SHOP

The fabrication shop is intended to provide a service for ancilliary
fittings and furniture used in assembled cooking stoves and cooking
pots and saucepans, a further profit centre is proposed in the man-

ufacture of spares for animal-drawn agricultural implements.

The scope of supply for the stoves and pots is limited to cold bending
and drilling holes in black round and flats bar in the size range - to
8mm diam and 25 x 6mm. Cold forming only is envisaged, most of which
falls readily within the ambit of fly-press. Appropriate tooling

is included.

Situated inside the main hall of the fabrication shop is foreseen the
assembly area for cooking stoves and fitting of handles to cooking
pots. Plant layout is strictly jobbing in concept due to the cmall
output scheduled, and the variation in manufacturing detail does not
present any realistic concept of group technology, outside or a group
of agricultural brackets and stays. To minimise handling equipment

a common bridge crane serves for despatch and incoming raw materials.

It is forseen that cooking stoves will be assembled on mobile pallets
and transported to the despatch area for loading on transport. Stores
of black bar plate and rod are fenced for security within the

workshop area.

Room heaters of fabricated construction will be assembled and

transported in the same way as the cast cookers.

Facilities are proposed for heat-treatment and tempering.. The equipment
is expected to serve tool-making, hard wearing elements of foundry -

pattern-making and production items. Control of the heat-treatment

plant is scheduled as a metallurgical function.
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MACHINE SHOP

The primary design scope of this shop is the machining of grey iron
and aluminium castings from the foundry, due to a low preliminary
anticipated loading the opportunity is taken to develop a separate
profit centre in production of axles and spindles for animal-drawn

agricultural implements, especially planters and seeders.

One section of foundry production is to manufacture handpumps with

rotary operating gear, requring precision turning and keyway sinking.
This latter makes necessary a slotting or alternative general purpose
machine tool, and the choice was made of a shaping machine because of

it's wide general purpose application.

Assembly of the rotary handpumps is scheduled for the machine shop

area as a function of cleanliness in working conditions.




TABLE 10

SCHEDULE OF

BUILDINGS

: Item Description of Building A;fa
1 Foundry 360
2 Fabrication 360
3 Machine Shop 360

| L Security Cffice 28

| 5 Time Keeper's Office 28
6 Electric Substation 16
7 Dangerous Stores 16
8 Lavatory 27
9 Showers 72
10 Canteen and Food Store 100
11 Foundry Roofed Area 180
12 Steel stockyard 200
13 Offices, Staff and Management 96
14 Sand Quality Control 9
15 Despatch 18
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QF MACHINZERY AND EQUIPMENT
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e I3z ~elting zast iren
and -ge-ferrsus ~=tal 2%
~ains fregquezcy

Hand lacle compiete

Ladle dryizg stand

3cales

St -~e scales

Rand truck

Chain block with monorail
Zlectiric hoist with monorail

Sizzcr's Lif: for molten
zetal

Jolt, squeeze moulding
sachice

Roller coaveyor

Vagquetics and dressing
oachine

Sand ramcer

Sand bridge crane with
electric hoist

Moalding boxes

Core sand =mixer
Core saking becch
Core drier

Silica sand drier

Selt shot-blasting machize
vithk the impeiler

Wet dust collector with
radial fan and ducts

Statiozary double-wheel
grinder

Fettling bench

Paeumatic-operated
chippiag hammer

Electric angle grinder
" straight gricder

Statiosary saw for
Al casting

Back-stand grinder
for Al castiasgs

Laboratory ra=-mer

Sacd strenght tester
Laboratory drier

Sa=d gmanulatioz ‘tester
Sand ~oisture teller
3ardness tester
Permeability testaer
Zlutriator

Laboratary Yalance
Laboratary balancs

Arparatas for “‘etermina-
tion of carden and
sulpnur csntent

Silit tudular furzace wish
control pansl

3rizell rarness tester
Optical pirometer

Pistor type :zospressor,
aperntndzpressure

2,8 "a/a

Zad z02ler, sir ITegsure
tank 89, 5 77, water fan

cooler, puvss, valves, 3inen

R —— —

300 kg x 400 kVa

oil fired
30 kg
500 kg
500 kg

Rl
-

0,571
500 kg

S00 x LOO

32500 ==
Lalm; 2300

6 a}/h

0,5 7T
span & @
La11m

various dimen-
sions

2 m’/h
1500 x 600 x 700

dryiag temp.
220 °C

180 kg/n

Volume
350 kg of
castings

10000 o°/4

400 s dia.

1000 x 600 x 600

180 ma dia.

500 g
10 kg
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69
70

71
72
73

74
75

76
77

78
79
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Set of 2oses3, reducing
valves and torches for gas
cutting

Lifting palliet truck

Core racks, containers

Guillotine

Bar cropper

Hacksaw

Press brake
Fly press

Pipe bender
Electric weider
Radial drill
3ench drill

Forge zeart:

Acvnil
Fuller =lock
Oxy-gas ourzer

Pedestal zriader

York bezch
Zlectric angle grinder
o

Zlectric straight griader

dand 3ridge crane with
electric orst

Vachine Shap
Centre lathe
Centre lathe

Milling mackbine

Pover hacksaw
Surface grinder

Beach drill
Pedestal dril
Shaper

Cutter grinder

Pedest 1 grinder

Heat treatment unit
Teagering furzace

Toel ros~ 3aenches
Asse~sly Sezches

Sat of ~easurizg
squip-ent

Azsilliary ezuipmen?
for macnine tools,
steadies, carriers
drivers,
“acinines
Tipper “ruck
Pick=us “ruck
Pasgenger car
Delivery palle‘s

Aork zonteiner

-

1200 kg

2300 x 5 mm

25 dia; 76 x 76
angle

500 stroke
2300 x & mm
25 kg bdail
manual to 3" d:ia
200 A
24 dia

ic dia

chuck

=

chuz
800 cia wiz:z

blover

600 lozg, with base
600 x 600 x 252

1.0 vigzzle

B00 x 30 x
vheel

€9

1500 x &co
180 dia

300 dia x 1200
120 dia x 600

Universzal;
1200 x 252
400 stroke

500 x 200 taple
x 125 dis wheel

12 dia chuck
2h dia chuck

600 stroke, with
knee

Universal
800 x 32 x 29

wheel

1500 x 32T

8-ton; 4 x 2
1-ton

Py

16C0 c¢

4C0 £ 220 x 23
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VII PLANT ORGANIZATICN AND OVERHEAD CCSTS

A Plant Managerial Crganization

Since the principal object of the project is to provide a foundry
facility, a separate management administration is proposed. To further
assist the foundry section, the day-to-day production responsibility
for pattern equipment is transferred to the foreman of the toolroom.
Separate technical support is available from the process designer, with
the .° supervision of the foundry manager being operative over both,
It is foreseen that the foundry manager should be a metallurgical
engineer, and that training in metal control will be the responsibility
of the manager during start-up and until a sufficient competence is
manifest in local staff.

The related functions of fabrication and machine shops is proposed as
the responsibility of a single manager, with a separate foreman in each
shop.

Maintenance engineering is considered to be the full-time responsibility
of l-operator, supported in technology by the foundry and mechanical
managers.

A separate administrative group is vroposed to co-ordinate personnel,
buying, sales, despatch, time-keeping and accounts matters.

A recommendation for the organization is vresented in anpendix IV

B Overhead Costs

Basic wage and salary costs are given in table - y from which the

direct element is extracted and presented in line 7 of schedule 10-3/1
with the indirect portion included as part of line 12, The administrative
arnd sales costs are summarized in lines 14 and 15 of schedule 10-3/1,

An element is included for distribution costs, based on the assunption
that incoming raw material supply will have to augmented by the project's
indigenous transport, which thereby becomes available for finished

goods delivery. There appears little prospect of maintaining a gocod

level of operating efficiency on account of the geographical locations

of likely raw material and customer centres.




TABLE 12

WAGES AND SALARIES

39.

Ttem Category No. Monthlj Annual YAllocation
Rate Cost Laopour dninistn
maluti maluti maluti malutd
1 2 3 L 5 6 7
1 Un-skilled 11 100 13,200 13,200 -
2 Semi-skilled 17 250 51,000 51,000 -
3 Skilled 31 320 119,040 119,040 -
4 Foreman & Personnel Ofr.| 6 500 36,000 - 36,000
5 Technologist 2 600 14,400 - 14,400
6 Clerk 8 250 24,000 - 24,000
7 Manager 3 | 750 27,000 - 27,000
8 General Manager 1 1200 14,400 - 14,400
TOTAL P99, 040




L}Oo
VIII MANPOWER

Proposed Sources of Recriutment

A
Ther is a sufficient fund of labour, coupled with training facilities
to provide an adequate supply of potential workforce in maseru and
Maputsoe . In the report it is suggested that Maputsce is to be
preferred, and many discussions with well established employers

have confirmed the skill, adaptability and reliability of local

workers. There is alsc an acceptance of shift working in the area,

B Training Availability

The prospect is different for the foundry and mechAanical workshops.
There is no significant foundry or related training facilities at
present, although the National University of Lesotho, in Roma is
prepared to assist in formulating supporting courses. Furthermore,

the Lesotho Training Institute, which already overates City and Guilds
of London courses in technology subjects: at a discussion there was a
preparedness to consider adding the Foundry and Patternmaking sections
to the present curriculum. Initially, some teaching would be furnished

by the expatriate staff at the foundry.

C Manning Reguirements

Estimated labour allocation is presented in table - which also gives
a breakdown by skills.

The assumption is made that the expatriate staff during the start-up
period will provide on-the-job skill and administrative training.

An expatriate appointment is proposed for the position of process
designer to aviod costly impcrtation of tooling designs as well as

a means of training.

D Training

Altogether 9 Fellowships are foreseen., The aim is to give overseas
experience to 1-skilled operator in fabrication, machining and toolroom
sections: similar experience to3-foremen and 1-metallurgist and craft

training in foundry operating skills to 2-moulding operators.

E Administrative Build-up

In the detail planning of the pre-production expenditure it is proposed
that security staff is recruited at an early stage, the General Manager

and a secretary about 12-months prior to start-up, also 2-foremen and the

accounts clerk at approximately 6-months before production starts.




TABLE 13

ESTIMATED LABOUR - BY SKILLS

2 s
3 3 |8
Sla 2] 218 o
5 | 5| MacdINE, TRADE OR 5 § 2 g % ;gg
x £ N — = o3 I (%) =
< |~ OCCUPATION Z g {8 loim |3 %
1 GUILLOTINZ
2 3AR CROPPER 11 1 4
3 HACKSAW
b PRESS BRAKS
5 FLY PRESS 1
6 PIPE 3ENDER
7 PZDESTAL GRINDER 1
3 8 RADIAL DRILL 2
G 9 BENCH DRILL
§ 10 | FORGE HZARTH
g 11 | ANVIL 1
= |12 FULLER BLOCK
E 13 OXY GaS BURNER 1
14 LZCTRIC WELDER
15 WORK BENCH 2
16 PAINT -
17 STCVE ASSEM3LY ETC| 1 2
18 TRANSPORT 1
19 TOOL RCOM 6 1
1 CENTRE LATHE 1
2 CENTRZ LATHE 1
3 MILLING MACHINE 1
b POWER HACKSAW 1
5 SURFACZ GRINDER 1 1
6 3ENCH DRILL 1
§ 7 | PEDESTAL DRILL
@ 8 SHAPER 1
2 9 CUTTEZR GRINDER 1
& |10 | pebeEsTan GRINDER -
* 111 | HzaT TRZATMENT - 1
12 TEMPERING FURNACE -
13 TRANSPORT (by Oper. -
14 STOREK ZEPER 1
15 PIMP ETC ASSE/3LY 1




TABLE 13 (Contd)

-

A9

ESTIMATED LABCUR - 3% SKILLS
a &=
=3 (9]
[ | P~
< | = MACHINE, TRADE a = 3
I OR OCCUPATION F 181 8lZ |3 & N
% - — [ | ] = = x (] = wn
> S| - 23] = [ < ] P~
/7] — = [+ 4 [&] = =, = [s N
2z ' = (@] = — << a Lol
oD [/2] 42} = & (] = < [
1 [MELTING 1 11 1 1 1
2 MOULDING 2 |3 1
oy
= 3 [COREMAKING 112 2
=
§ L [FETTLING 1 1 |1
5 [LABORATORY 1
6 [STOCKYARD 1 1
1 hDMIN. OFFICER 1
2 PERSONNEL OFFICER 1
3 W/C CLERK 1 1
4 PUYER 1
=
% 5 EaLEs 1
g 6 DESPATCH 1
—~
z |2 PIVE KEEPER 1
=
[
< | 8 BECURITY/WEIGHBRIDGE 6 1
9 PLANNING 1
10 PROCESS DESIGNER 1
1 LAVATORY CLEANER 1
2 | CANTEEN WOMAN 1
42}
@ | 3 |YARD LABOURER 1
e
—
Z |4 |GARDENER 1
=
“ |5 |sHAWER ATTEND. 1
6 |OFFICE CLEANER 1
1 |GENERAL MANAGER 1*
=
S {2 |SECRETARY/TYPIST 1
[
[&]
23]
[ 4
=t
a

+ Special Grade



L3.

TABLE 14
TRAINING

= FELLOW- LOCALXX%[ SITE
& CATEGCRY SHIPX | TRAINING | TRAINING COST
1 2 3 L 5 6
1 SKILLED MACHINIST M/C 1 7 5750
2 SKILLED M/C OPR-FAB SHOP 1 8 6400
3 TOOL ROOM 1 6 5100
4 DRIVER - CDR TRUCK 2 1300
5 FOREMEN 3 5 6850
6 BLACKSMITH 1 650
7 MELTING 1 2 1200
8 MOULDING (1-Hand,1 M/C) 2 3 2400
9 COREMAKING 2 -
0 FETTLING (1nel Sfblast) 2 -
1 LABORATORY (only 1 x Opr.) 1 1 650
2 PROCESS DESIGNER 1 -
3 ADMIN. OFFICER 1 650
L PLANNING CLERK 1 -
5 A/C CLERK 1 650

TOTAL $31,600

% Assume US g 1200

X %, ssume LNDC to pay 75% local training
taken at $1300 p.a.(based on Mrs. Motsatse

comments).

Training period assumed 2 Years,




S

IX. IMPLEMENTATION SCHEDULE

Months From Commencement

Activit
ctivity T L 213 44 | 516 | 718 19 [0 11 1213 | 1516 | 17| 18

| J

—
I

Level and grade,

Fencing

Service trenches
Floor slab

Steel to site

Lay services

ol

- Erect steel J
Bricklayer L J
Roofing :j

Site Purchase, Legal Procedures,
Negotiation of Title, Financing etc.

Make good, flashing

Deliver machines L ‘ 1

Erect machines { ]

Connect services : — E
Machine trials |

Acceptance

*Y



X FINANCIAL ANALISIS

While preparing the financial analysis of the project the various
schedules were prepared in accordance with the UNIDO "Manual For
The Preparation of Industrial Feasibility Studies.” Detailed
workings and supporting data, connected with these schedules are
also included in the report, to enable any further analysis, and
check back.

Taking into account the Negative Rate of Return as worked out at
Table No. the project is considered economically not feasible.

The various schedules and tables are listed below for ease of reference.

Schedule
Table No. Page

Initial Fixed Investment Costs 10-1/1
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X FINANCIAL ANALYSIS

In the preparation of the financiai analysis of the project
various schedules and tables have been prepared in accordance
with the UNIDO "Manual for the preparation of industrial feas
-ibility studies"; as far as practicable.Detailed workings and
supporting data, connected with these schedules are also incl
-uded, to enable further analysis and check back.

The project is found to be not economically viable, considering
the high NEGATIVE rate of returnm, throughout its operation. for
6 years.

List of various schedules and tables is given below for ease

of reference,

Description Schedule/ Page
Table No.

Initial Fixed Investment Costs 10=1/1 46
Summary of plant machinery and equipment 12=1/1 L6
Fixed investment costs 10=1/2 L7
"Pre Production Expenses 10-2/1 48
Estimate of Pre Production Expense Table 14(a) 49
Pre Production Capital Expenditure 10=2/2" 50
Estimate of Payment 10-4 50
Licence Cost Table 15 51
Annual Cost of Purchases By Group Table 16 52
Schedule of Bought-in Items Table 17 53
Summary of Utilities Cost At 1C0% Production Table 1% Sk
Repair ind i{aintenance Table 19 55

Depreciation Table 20 55




45 A

Pescription Schedule/ Page
Table No.

Calculztion of Depreciation Table 21 56
Yorking Capital Costs 16=-3/1 57
working Capital Requirements 10-3/2 58
Production Forecast Table 22 60
Estimated Annual Sales At Full Capacity Table 23 61
Sales Values for Fab.& M/s Production
of Non-Foundry Items Table 24 62
Accouxts Receivable Table 25 63
Estimated Monthly Receipts & Payments 10-5 6L
Total Initial Investment Costs 10=-6/1 65
Simple Rate Of Return - 66




SCHEDULE 10-1/1

INITIAL FIXED INVESTMENT COSTS

46.

3 THOU SAND
ITEM INVESTMENT FOREIGN LOCAL TAL
CATEGORY cosT
1 2 3 L 5
1 LAND GRATIS GRATIS 0
2 SITE PREPARATION 0 22.0 22,0
3 STRUCTURES AND CIVILS
(a) BUILDINGS AND CIVILS 223,0 22340 L46.0
(b) AUX. AND SERVICE b b 60.0 9l bt
L INCORE.FIXED ASSETS 0 0 0
5 PLANT M/C AND EQUIPMENT 400 120 520
6 TOTAL . 94,8 708 1622.4
SCHEDULE 10-1/1 (a)
SUMMARY OF PLANT, MACHINERY AND EQUIPMENT
CURRENCY Us 3§ ' 000
ITEM DEPARTMENT FOREIGN LOCAL TOTAL
1 FOUNDRY 234 38 272
2 FABRICATION 59 15 74
3 MACHINE 102 12 114
" GENERAL 5 55 60
5 TOTALS 400 120 520




————

SCHEDULE 10 - 1/2 FIXED INVESTMENT COSTS

CONSTRUCTION START UP AND FULL CAPACITY UTILIZATION
[ YEAk 1 ! 2 : 3 2 4 5 6 ? TOTAL
1 F'{ L T F L T F L T F L T F L T F L. T F L T F L T
) Fixed Investment 1.3 1.4 1.48 4.18 } .18
'+ | Land-Rent 1.1 1.16 1.2 1.28 e | 5.74
Sile Preparation & o 22 22 o 22 22
- Davelopaent
:::lul 1“.;‘(: 100 220 * 3720 115744 ! 63 P20.4 257.4 | 283 |si0.4
;?izgp:::::: . ?.5 7.5 7.5 7.5 7.9 37.5 37.5
i Plant and Machinery 1,00 120 p20 294.8 | 313.9]/608.8

' *Licence cost for M.F. Tractor Wte
Hand Pumps and all Fittinga

Currency - Us § ,000

A




SCHEDULE. 10 - 2/1

PRE-PRODUCTION EXPENSES

L8.

ITEM CATEGORY FO%N L&%AL TOTAL
1 PREINVEST. STUDIES 100.0 8.8 108.8
2 PREPARATORY INVESTIGATIONS 2.0 | 27.0 61.0
3 MANAGEMENT OF PROJECT 240.0 - 240.0
L PLANNING & TENDER 122.0 - 122.0
5 START-UP % SITE SUPERVISION| 26.0 - 26.0
6 RECRUITMENT - 36.0 36.0
TRAINING 11.0 | 21.0 32.0
7 OBTAIN SUPPLIES - |Manager &
8 ORGANIZE MARKETING - |ex nat.
9 CONNECTIONS - lcontacts
10 CAPITAL ISSUE COSIS 10.0 10.0




TABLE 14(.;

Item Description
1 Pre-investment
Studies
2 Previous
Investigations

3 Project
Implementation

I Detailed Planning

5 Start up & Site
Supervision

6 Admin.build-up

7 Supplies
8 Marketing
9 Connections

10 Capital Issue

-

ESTIMATE OF PREPRODUCTION EXPENSES

Nature of Study/Consultancy Agency
Prefeasibility Study UNIDO
Study Team
Feasibility Study "
Staff Supervisory Visit "
Site Consultants
Govt. + Local
Sand "
Steel & Iron Scrap "
Water "
Electricity "
Project Management Aid

Vehicle 18000 purchase, 2-yrs operating

Consultants
UNIDO

Design-Quantities

Tendering, Vienna

Commission furnace Supplier

sand plant, shot blast

General Manager (1)

Typist (2)
Foreman (2)
Accounts Clerk (N
Security (n)

Training, see schedule

Man
Months

9

A

1/2
1/2

2h

12

12
12

12

Rate Cost Totals
Us ¢ Cost -
8 4,00 75 000
10 000 10 000
8 700 18 800
5 000 5 000 108 800
8 700 26 100
" 17 1,00
" : 8 700
" L 350
" L 350 61 000
8 700" 208 800
28 000 240 000
" 104 40O
" 17 100 122 000
_26 000 _26 000
1 200 14 4,00
400 9 600
400 4 800
300 1 800
100 4 800
32 000 68 000

General Manager

Manager and
expatriate
contacts \

~—

0



50.

SCHEDULE 10 - 2/2 PRE PRODUCTION CAPITAL EXPENDITURE

PERIOD CONSTRUCTION

YEAR 1 2 Total
CURRENCY US Q00| F |L T F L T F L T
PRE-PRODN
EXPENDITURE 376 | 45.8 | 521.8] 157 | 57 | 214 3331102.8 1635.8

SCHEDULE 10 - 4 ESTIMATE OF PAYMENT

SALARY BASIC OTHER | TAXES | OTHER"™
ITEM| MONTH | WAGES RAW MATLS & PAYMTS |LICENCE| TOTAL
YATLS DIV.
1 2 3 b 5 6 7 8 9
$ 000 $ 000 | 8000 | $ 000 | § 000 $ 000
1 May 25,000 10,866 | 40,150 4,250 80,266
2 June 25,000 1,366 750 4,250 31,366
3 July 25,000 7,366 8,250 4,250 44,866
A Aug 25,000 4,866 |11,750 . 4,250 45,866
¢
5 Sept 25,000 7,366 8,250 a 4,250 44,866
-
6 oct | 25,000 | 1,366 750 | 2 L ;250 31,366
>~
7 Nov 25,000 [10,866 |24,750 P> 3,750 39,616
197]
8 Dec 25,000 1,366 750 ot 3,750 30,866
=
9 Jan 25,000 7,366 8,250 © 3,750 44,366
10 Feb 25,000 4,866 |11,750 3,750 45,366
11 Mar, 25,000 7,366 8,250 3,750 b, 366
12 Apr 25,000 1,422 750 3,750 7,500 | 38,432

+Electricity
Water Utilities
Stationery, G4 Supply




TABLE 15

LICENCE COST

51.

Item Licence Product Rate of Ricence| Total Licence
Charge Sales Cost
(M) (M)
1 Massey Ferguson
Weights 6% 14192 852.0
2 Hand Pumps 6% 100000 6000.0
3 Al. Fittings &
Couplings 6% 16550 993.0
Total Licence Costs 7845,0
Us g 722040

Rounded "

7500.0




TABLE 16 52.

ANNUAL COST OF PURCHASES BY GROUP (US Dollar)

YEAR 3 b 5 6 7 8
ITEV DEPARTVENT 1985 1986 1987 | 1988 1989 1990
1 23 FOUNDRY 7,000 |10,000 | 13,000 {15,000 | 16,400 {16,400
< 4
2 il FABRICATION 8,000 }11,000 | 12,000 14,000 | 14,000 | 14,000
&
3 = MACHINE 18,000 {27,000 | 32,000 {36,000 | 36,000 | 36,000
A . FOUNDRY 8,000 |12,000 | 16,000 {18,000 | 21,000 }Z21,000
3 ,
5 za FABRICATION | 13,200 [17,600 { 19,800 (22,000 {22,000 |22,000
0 W3
=z m
6 3 MACHINE 17,500 {26,250 | 31,500{35,0C0 | 35,000 | 35,000
7 2 FOUNDRY 31,000 |31,000 | 31,000(31,000 | 6,000 | 6,000
45 e
§ § FABRICATION 3,000 { 3,000 1,000 1,000 [ 1,000 | 1,000
<
9 A MACHINE 2,000 | 3,000 1,000 1,000 { 1,000 | 1,000
10 FOUNDRY - - - - - -
&
11 5 = FABRICATION 1,260 | 1,680 1,980 2,100 | 2,100 | 2,100
o I o ]
(@]
12 @ MACHINE 24,000 |36,000 | 43,000 {47,900 | 47,900 |L47,500




TABLE 17

SCHEDULE OF BOUGHT-IN ITEMS
Production Items Items Est'd Annual Annual Group
Product Item annual
per per per cost cost cost ot
year unit year cos
R R F #
1 2 3 b 5 6 7 8 9 10
1 Cast iron cook'g pots - - - - - - - -
1a | Cast iron saucepans Wooden handles 360 1 360 o.145 162 150 150
2 Stoves small Countersunk 250 12 3000 0.02 72 66
medium steel screws 30 16 480 0,02 12 11 1000
large 170 24 4080 0,02 100 92
3 Coffin handles Split pins 10,000 2 20,000 0,05 600 550
Back plates 1 10,000 0429 2900 [2670 4220
Packaging 1/6 1,667 0,65 1084 1000
4 Agricultural impl'ts - - - - - -
5 Hand water pumps Bearings 100 4 400 2,60 1040 |} 960
Seals 3 400 5450 1050 970
Bevel gears 2 200 12630 2460 2260 34000
Pump unit 1 100 250,00 25,000] 23000
Non retn valve 1 100 7 .50 7,500 6900
6 Room heaters - - - - - - 450
7 Irrigation fittings Polymer seal 1000 1/2 500 2.20 1100 1010 1010
8 Packing frames for
cooking stoves and Wood battens Ls0 1 450 2.00 900 830
room heaters 100 1 100 4,50 450 L20
TOTAL Iuo, 830

Addition of 20% to cover CIF mainly on hand pump items. Use rounded value of # 50,000 in calculations,




TABLE 18 Sh.

SOMMARY OF UTILITIZES COST AT 10C% PRODUCTION

1. Electrical Consumption

1.1 Foundry 509,944
1.2 Fabrication 17,802
1.3 Machine Shop 37,593 kWH per year at R0.04 = R25,800
1.4 Lighting 79,440
Total 645,000

2. Electrical Maximum Demand

2.1 Foundry 480.0
2.2 Fabrication 16.3
2.3 Machine Shop L3.3 kW at R7.0 R3,920
2.4 Lighting 26.7
560
3. Forecast Total Electrical Cost R29,720

L. Water Consumption
4.1 Water use by estimate - 20,000 m per year
4.2 Cost, at R0O.0S per m’ = R1,000

4.3 Add service charges for water and sewerage e.g. R2,000

5. Projected cost of utilities R32,720

or $30,102




TABLE 19

55.
REPAIR AND MAINTENANCE
- . Annual Asset Annual
Item Element Rate Value Cost
Per Cent US Dollar US Dollar
1 2 3 L p]
1 Buildings 2.5 540,000 154500
2 Plant and Machinery 5.0 520,600 26,000
3 Vehicles and transport 10.0 60,000 6,000
TOTAL 45,500
TABLE 20
DEPRECIATION
Item Element Annual Asset Annual
Rate Value Depreciation
Per Cent US Dollar US Dollar
1 2 3 L 5
1 Buildings 5.0 540,000 27,000
2 Machinery and equipment 20,0 520,000 104,0C0
3 Cffice Eqpte & Furniture 10.0 20,000 2,000
L Value of Vechicles 20.0 60,000 12,000
5 Jigs and Fixtures 20,0 135,000 27,000
6 Start-up Expenses 20,0 635,800 127,160
TOTAL 298,160




TABLE 21

CALOQULATION OF DEPRECIATION

Asset Taiae Dep. Year Res. Year Res. Year Res, Year Res Year Res Year Res
o 1 P B 3 b 6 6

Builds 540.4 5 27 513 25.8 u87 2h b4 W62.6 23,13 L439,5 22 417.,5 20,8

asg{ 520,0 20 104 k16 83,2 333 66,6 266.,4 53,28 213.1 42,6 170.5 34,1

Office

Veh, 60 20 12 48 9.6 384 7.8 30.6 6,12 24,5 4.9 19,6 3.9

Jigs & 35 20 ? 28 5.6 22,4 b4 18.0 3,60 L4 2.9 11.5 2.5

Fixtures

Start up

Expenses 635 20 127.2 508 102 406 81.2 324,6 64,22 260 52 208 4106
279,2 228 185 15245 125,7 104,0

Yearly Dbpreoiaflon

U
[N



57‘

SCHEDULE 10-3/1 WORKING CAPITAL

COSTS - UsSg 'Ceo

PERIOD CONSTR'N START UP & FULL PRODUCTION
ITEM | YEAR 1 2 3 L 5 6 7 8

| PROD'N PRCG. - - 40% 60% 80% 90% 100% | 100%
1 RAW MAT'L A 7.000| 10.000| 13.0 | 15.0 1641 164
2 3 8.000| 11.0 12.0 | 14.0 W0 ] 14.0
3 C 18.000| 27.0 32.0 | 36.0 36.0| 36.0
4 CONSUMABLE 3 8.0 12.0 16.0 | 18.0 21.0| 21.0
5 BOUGHT-IN B 14,46 19.28 21.78] 241 2ha1 | 2441
6 c Lh,S 62025 74.5 | 82.9 82.9| 82.9
7 LABOUR 100 100 102.5 | 102.5 105 105
8 UTILITIES 16.0 18.5 22.0 | 25.5 3C.0{ 30.0
9 REPAIR 26.0 29.0 32.0 | 36.0 36.0 | 3660
10 MAINT. SPARE 12.0 14.0 15.0 | 17.0 19.0 ] 19.0
11 TOOLING ETC. 36,0 39.0 33,0 | 33.0 8.0 8.0
12 FACTORY Q' 102 102 102 | 102 102 102

HEADS
13 | FACTORY COST 391.96 | 458.5 475,28 507.5 | 498.4 | koS, 4
14 ADMIN HEADS 140 140 144 ] 144 147 147
15 SALES COSTS 12 12 13 13 16 16
16 DISTRIBUTION 25 25 27 27 30 30
17 OPERATING 568.96 | 635.5 659.28| 689.5 | 691.4 ] 6914

COSTS
18 FINANCIAL CO573 - - - - - -
19 DEZPRICIATICN 279 228 185 1532 126 104
20 TOTAL PROD AND 848 36k 8Lk 843 817 795

MANF. COSTS

« LOANS NOT FORSEEN CAPITAL IS EXPECTED AS GRANTS-IN=AID,
QR FROM LNDC PARTICIPATION IN FORM OF GRANT.




SCHEDULE 10-3/2

...

AQRING CAPITAL

8.

REQUIREMENTS
X Y REJUIREMENTS 3 '000
IT=M| ACCOUNTING |[|#IN |COZFF. START-U?P FULL
ITEM DAYS oF CAPACITY
COVZR| T.0.| 3 4 5 6 7 &
1 | ACCOUNTS 30 12 15.5 | 23.3 31.0 |34.8 2R3 3343
RECEZIVABLE
2 | RAW MATZRIAL| 90 4 175 ] 2.5 3.3 | 3.8 Lo 441
3 B] 90 b4 2.0 2.75 3.0 z.5 363 3.5
L} C 60 6 3.0 9.0 505 6.0 6.0 éoo
S5 | cChNSUMABLE Al 180 2 4,0 €.0 8,0 | 9.0 10.5 10.5
6 AND 31 90 6 2.h 3.2 3,6 | 4.0 4,0 L,0
7 | 3CUGHT-IN C| 9C € 7.4 | 10.4 12.4 [13.8 13,8 13,38
8 | SPARES 120 2 6.0 7.0 75 | a5 9.5 3¢5
9 | WORK IN PRCG! 9 40 15.4 17.9 18,6 119.9 19,5 15,5
10 | FINISHED 15 24 24,7 | 39.0 Lo 4 42,5 L2, 4241
PRODUCTS
11 | CASH IN HAND 18,9 19.8 19.5 |1%.6 19,4 17.8
12 { CURRENT 111 141 153 116548 171 170
ASSETS
13 | ACCOUNTS 30 12 3.6 13.% 5.9 [17.9 1547 12,7
PAYABLE
14 | NETT WORKING 101 128 137 | 143 152 151
CAPITAL
15 | INCREASE IN 27 9 | 11 -3 -2
ITEM 14
16 | TOTAL 220D. 248 cEL Sha | %43 217 755
COSsTS
17 | LESS RAY MAT'L, UTILITY, 395 288 376 | 372 350 228
JIFRi.
18 15 24 453 476 Leg ko2 NV, k77
19 { CAS3d BALANCET 13.9 10.8 19.5| 19.6 19,4 1747




60.

TABLE 22
PRODUCTION  FORECAST
YEAR 3 4 5. 6 7 8
ITEM DEPARTMENT % % - % % % %
1 FOUNDRY 30 60 80 90 100 100
2 FABRICATION 60 60 g0 100 100 100
3 MACHINE 50 75 90 100 100 100




TABLE 23

ESTIMATED ANNUAL SALES AT FULL CAPACITY

61

Item Description Pes/kg Average Total
Per Year Price«Pc/kg Annual Sales
(Maluti) (Maluti)
1 Cooking Pots
-Traditional 2200 pcs 19,64 Lz 206
- Modern 360 " 7«00 2 520
2 Stoves(Different Types) 250 " 90.00 22 500
ko n 160,00 6 400
4 n» 260,00 5 040
146 » 800,00 . 416 800
3 Trailor Parts LO0O kg 2,17 8 696
b Massy Ferguson Wts 18600 " 0,76 14 192
5 Rawl Bolt Wedges 25000 © 1.74 k1 740
6 Coffin Handles 10000 pcs 4.9 49. @00
7 Hand Pumps 100 " 1000 109 000
8. | Agricaltural M/C LO00 kg 3465 15 580
Implements parts
Fab 6co0 " 3.66 21 9lbs
9 Room Heaters n 100 pes 176,40 17 600
10 | Miscellaneous Parts M/C | 4700 kg 4,89 22 990
11 Aluminium Fittings
and Couplings M/C & Fab] 1000 " 16455 16 550
Total Annual Sales 503 759
Us & L63 458

Rounded "

465 000




TABLE 24

62.
SALES VALUES
_for
Fabrication & Machine Shop Production
of
Non-Foundry Items
(US Dollar)

Item | Dept Product Departmt Annual Unit Total Annual

Total Volume Cost of Sales

Sample

1 2 3 L 5 6 8
1 Room Heaters 1760C 100 176 17600 17600
2 Spreader Bar 1000 0.97 1 970 1455
3 Cross Brace 1000 1.67 1 1670 2505
L Short Brace 1000 0.73 730 1095
5 Stay Beam 1000 0.61]| 610 915

14580
6 Adjusting Bar 1000 1.64 | 1640 2460
7 Draw Bar 1000 3,741 3740 5610
8 Mould Board Stay 1000 0.81] 881 1322
9 Agitator Spindle 1000 1.92 | 1920 4140
10 Fertilizer Bar 1000 2.30| 2800 6040
11 Drive gear Shaft 21945 1000 2.50| 2500 5390
12 Traction Axle 1000 24501 2500 53380




TABLE 25

ACCOUNTS RECZIVABLE

63.

CURRENCY Us § '0C0

YEAR 3 b 5 6 7 8
PERFORMANCE 40% 60% 80% 90% 100% 100%
GROSS SALES 186 279 372 419 Les 465
ACCOUNTS 1545 23.3 31.0 34,8 38.8 38.8
RECEIVABLE




SCHEDULE 10 - 5

64.

EST'D MONTHLY RECEIPTS & PAYMENTS

DEFICIT

ITEM MONTH | RECEIPTS | PAYMENT |DEFICIT | SURPLUS AGGREGATE

1 2 3 4 6 7 8

Currency US § 000

1 |May 37,600 | 80,266 42,666 - 42,666

2 {June 45,620 | 31,366 - 14,254 28,412

3 [July 49,320 | u4,866 - b, 45k 23,958

4 |August 31,620 | 45,366 14,246 - 38,204

S |September | 24,220 | 44,866 20,646 - 58,850

6 |October 28,220 | 31,366 3,146 - 61,996

7 |November 27,720 | 39,616 11,896 - 73,892 Max
8 |December 35,720 | 30,866 - 4,854 69,038

9 |January 56,920 | 44,366 - 12,554 56,484
10 |February 49,680 | 45,366 - 4,314 52,170
11 |March 58,020 | 4k,366 - 13,654 38,516
12 |April 59,540 | 38,432 - 21,108 17,408 Min




65.

SCHEDULE 10 - 6/1 TOTAL INITIAL INVESTMENT COSTS

ITEM INVESTMENT CATEGORY FOREIGN LOCAL TOTAL

Currency US 8§ ,000

1 INITIAL FTXED INVESTMENTS 914.8 708 1622.4
2 PRE.PRODUCTION CAPITAL 533 102.8 635.8
3 WORKING CAPITAL - 152 152

L TOTALS 1447.8 962.8 2409.6
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Simole Rate of Return

(Us 8)
Item Year 3 4 5 6 7 8
Sales Revenue 186 279 372 419 465 465
Operating Cost 568,96 635.5 659.2 689,5 691.4 691.4
Depreciation 279.00 228,0 185.0 153.0 126.,0 104.0
Operating Loss 661.96 584.5 472,28 L423.5 352.4 330.4

Nesative Rate of
Return (%) 25439 21,25 25.25 22.6 18.8 1645
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APPENDIX II

Imports of Iron and Steel and Non-ferrous Metal Products

VALUE, MALQTI ,000
No Type 1976 1977 1973 1980
1 Iron & Steel Products
- Bars, Angles 1646 426 643 1265
- Plates & Sheets 974 1008 2023 2893
- Tubes, Pipes 730 1127 1861 2740
2 Non-Ferrous Mestal - - 166 403
3 Manufactures of Metal-Nes
- Building Structures 2854 520 25387 6091
- Metal Containers 287 2 281 609
- Wire Products 240 598 602 1236
- Nails, Screws, Nuts, Bolts etd 211 246 380 516
- Tools-Hand/Machine 287 416 626 1440
- Domestic Stoves & Heaters 1484 953 1190 1692
(Non-Elec.)
- Plates, Dishes, Pans, etc 1182 1701 1703 3369
L Agricultural Implements 1978 1980
- Ploughs and their parts 446 458
-~ Planters and Fertilizer 71 297
Distributors
- Cultivators and Harrows 82 148
- Machinery for Harvesting 20 58
- Tractors and Parts 1104 1678
- Agricultural Machinery 186 835
5 Pumps ( air or liquids) - 52C
6 Road Vehicles
- Motor Cars 3075 5591
- Trucks, Vans, etc. 6894 10428
- Buses, Combis, etc 2183 2233
- Motor Vehicles parts 8221 12355
- Motorcycles & Scooters 60 137
- Bicycles 93 96
- Invalid Carriers 35 79
- Parts of Motor Cycles and Cyciles 497 76
- Trailers 482 928

1979 figures not available
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APPENDIX V

Metals Engineering Products indentified for Manufacture

In Small Scale Industrial Units

In the course of extensive market survey undertaken by the Foundry
mission, it has been observed that there is scope for local
manufacture of many hardwear, construction, and household c.tal
products in the country, in the small scale sector. Although
materials for such products have to be imported, the value added,
and the volume of demand for such products could result in appre-

ciable foreign exchange savings.

It is understood that the management of BEDCO, and a few metal
fabrication units in the country are actively considering setting up
some such industries. The mission recommends that there is require-
ment to set up such industries in the country, to enlarge the base

of metal working industries. The products considered are given

below:
Item Industry or Product
1 Nails for wood wo~'"ing
2 Woodscrews
3 Bolts and nuts
L Metal fittings for window frames
5 Hinges for doors
6 Dimond mesh wire fencing
Wheel barrows
Farm trailers based on automobile components
9 Containers for garbage disposal
10 Domestic steel furniture, cupboards, tables
11 Link chain for bedsteads
12 Beer and drinks cans collection and processing
13 Scrap metal collection for export
14 General purpose hand tools

15 Agricultural implements spares
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APPENDIX VI RENEWABLE ENERGY TECHNOLOGY COOKING STOVE

The mission visited the headquarters and an operating site of the
Renewable Energy Technology Project; the full designation of this

unit is :

Renewable Energy Technology Project

Appropriate Technology Section

Ministry of Co-operatives and Rural Development
P.0. Box 686,

Maseru, LESOTHOC.
The unit is supported by it's United States base organization:

Associates in Rural Technology
362, Main Street
Burlington, Vt. OS540O1 USA.

The proposed design of stove is of profound significance to the work
of the mission because it represents a large volume of fabricated
and engineering capacity which would alter the whole concept of the
present work. The discovery of the RET stove and contact with
members of the project team places the foundry mission members in a
difficult position, because, by excluding the work content from the
potential workload of the fabrication shop, a most important
manufacturing component is lost. On the other hand, there is

positively no production of the stove taking place at the moment,

All the officers of the RET project are quietly confident of the
potential value of their design to rural housewives, and a significant
saving in the effort of gathering fuel. The foundry mission is
convinced that suitable redesign on a moderate scale would admit

of a signifizant content of castings, coupled with a reduction of

cost from that of the fabricated design now being considered:

(it must be recognized that no casting facilities are at present
available, therefore the proposed design would not foresee the use

of castings).

The team recommends that the work of the RET project is monitored
to determine it's significance to the establishment of the extension

of the industrial base in Lesotho.
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