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SYNJPSIS 

A visit '46S rrade to the Ethiq>ian naticnal netal works oorporation 

steel works at Addis Ababa bet.Yeen 7th June to 5th August 1988 in 

order to assess the current c:perational problems experiences i..."l the 

day to day cperation of the rolling mill, training and cnnsultatiai in 

rolling of ru.tnals and profit. fielrl <lue to O'.)lltract f.lo. 87/llA het-~n 

Egyptian In:n and Steel Co. S.A.E. (EISOO) and UNIOO (Project No. 

UC/UD/US/RAF/85/131). 

A full arpraisal of the current engineering problems was ~r­

taken rovering all aspects of design, training and expansicn of the 

mill as a solution for the existing problems using the available area 

and rrain equipnents existing. 
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Aca>rding to 11!f visit to the rolling mill in AKAKI-MUa Ababa and 

watdling unier its running oonditian with detaileri study of its layo.rt: 

an:i specificatioo of e:iuipnents, I reveal here t.nhr II!{ suggesticn of 

the existing mill Sll'fl'IW!rizing its rrain problems with a breif descri.p­

ticn of the mill. 

DESCP..IPTION OF 'IHE IOILIN:; MIIL 

The existing mill is a small unit of 5-starrls L'1 cpen train of 

pit&. diarreter 2Smn used for the rrost variety cf different produc+-...s, 

besides is incorporated with other 4-stams of t::e same pitdl diameter 

250mn used for producing the small size of produc-: of 6 nm in seni­

continuoos a.rrangetent.. 

The 5 stan:i mill is sperated depending en ham loopet' by the 

Et.li.iopian wor1<ers and an Italian supervisor Who perfonns !T'OSt of tech­

nical •Nark sudl as; adjustment of the mill, quali~y oontrol of 

finished ,?roducts, adjustment of the inte..."'Tnediate passes, gui.ies and 

all other technical works. 

- 'Ihe mill has cne reheating furnace of very lir.'.ited effective area 

and narra.r widt.11 witlloot any oontrol system or r.easuring devices 

even for the nain inportant parameters. 'Ihe furnace is positioned 

longitudinally in a mmner that prevent any trial to use the 

available big area in the mill by adding sane st..'\nrls or equipnent 

t."lat can help for the mill to be rrore pl"Olluctive. 
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- The mill has also a platfonn of rails in parallel to the oooling 

bed dependent upoo the efforts of big rurrh!r Qf '-'Orlcers to t.rans­

fere the prociucts en that rails after the tar is sheared by an old 

type fly shear. ~reover. working aI'OlOO this area in very hard for 

the ~rkers due to high tmperature of the products. 

- The mill is a:.nstrained by itsthree ?TB.in parts; the mill. the 

reheating furnace and the <X>Oling bed. ~:-. a~ ilrprovenent in 

one part will oot be a solution for the ct.lier t.o pa..""t.S. 

Ccnsequently, any trial nust enclose all foe t.ltree rrenticned rarts 

of the mill. 

MAIN PPDBI.D1S OF ~ EXIsrI~ R:>ILIOO MILL 

There was two rra.in ;.irgent problems to be sol vee 

t.i.e 1st: M!s.5ING CF R)U., PASS DESIGN OF ~ 

Currently, there was rx> definite design "Jf r-iasses of any product., 

t!>at means, it was oot able to pr-omce any profac-=. without external 

help or after the Italian supervisor leave to r .is country wilidl wil 1 

happen i.'l t.l\e nearest few years. 

The 2nd LJ\CK OF I<N:WLEOOE 

Fran the begining of natiooalizatioo of the rolling mill, the 

operatioo and mill takling is cbne by cne Italian expert ..tlo is by new 

on the l\ge to retire. It will be a surprise to tell that no other per­

soo fran the Ethi(l>ian staff and ~rkers is able to adjust the mill or 
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define the passes of any product oc eolve Mrf tedmi.cal or metallurgi­

cal problem, due to the fact that all the pass secrets am guides with 

bars arrangement is cbne by the Italian supervisor. 

There nust be three or foor. Ethiopian CXJUnt.erparts that can nm the 

mill by at all case imnediately, so that the rren will be replaced in 

the very mar future. 

'Ille other aspect of lack of knowledge en the mill q:>eratioo is 

clearly seen en the rra.intenance ~:rkshop by the fact that all passes 

are rrBchined wi t.l\out specified tenplates and the rreans cf oontrolling 

produced spars and is <X>ne without written oontrol. Sudl programning 

rust 'be adapted and training en t.'Jti.s as~ and ~ral operatioos 

:mst 'be designed for short and long tenn duration with close atten-

tioo. 

F:z'\CUl:i 'lHE EXIsrL~ ~IN P~BLEMS 

I had faced these previously· mentioned problems by the follcwing 

steps. 

lst s~: For solving the 1st problem, t.l-ie pass design for the all 

products produced by the mill is rrade wit.~ detail drawing (see the 

draft report, part No.2) with t.his step the Ethiopian mill/staff can 

have the very inportant part to q:>erate the mill without external 

help, but without having the poNer to solve any tedmical problem or 

qlldlity of pro-lucts due to the ladt of kn.'liiiledge of roll inq tech­

noloqy. 
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200 ~: 1he second nain problem, '-"hidt is the lack of kr'Diledge by 

the mill staff, is faced by giving lectures of alx:>ut 96 ha.lrs CJ1 

rolling mill technology for producing IO.Joo bars and small sections. 

fact that all the engll'\Ceni w:>rkhiq at the faC'tory are REChanical 

enryineera an.1 l"'VP 1ut. a11fficlent kricwJerlqe in this specializt"Yl fi~l<l. 

In U1e lectiu-es qiven, the follOr1inq l\Qln (X>ints of rolling mill tech-

nolu:N are cncloseJ • ( see the draft report, part rv.3 ) 

I- rotdo.a;y CF RJI LIN; AND ITS '11 IIDRY: 

1- Regiem of heating of steels in cxntinuous reheating furnace and 

hOrl to cnntrol the tenperature and pressure inside the furnace. 

2- 1heory of rolling technology and its rmin p:u-ameters: 

2.1 Angle of bite and its rmx pennissable value for different 

corilitioo of rolling and roll naterial. 

2.2 Defonnaticn zone, forward slip, pressure and neutral point. 

2.3 Draft, spread, coefficient of elong.~tion, prephiral spead, 

effecHve diameter of different passes, pitch line and exit 

speed of neta l . 

3. Break cb.tnt (89Ses and hew to ciesiqn ( Box p:tsses, flatoval, 

diarrond and square passes. 

4. Finishing passes and se')uence of rolling plSaes 

• 
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5- Rolling in a:>ntinuooa mill and its dla.ract.erestlc. 

6- Design of inlet and rutlet tackles fur any p!!SS. 

7- Design of twisting guides in oonti.ruols and in q>erl train mill 

wiorking with repeaters between the sunds. 

8- Faller guides and their uses and advant:age at ralled products. 

9- Palling defects with their ~ and :-0.. to treat it in the dif­

ferent passes and in the finished ~:::°'"-5. 

10-Effect of different parameters en the spread r;! netal in the passes 

11-Hcw to plot the time chart for any pri':xfact in ·-:i.!ferent mills to 

calculate the productivity ( ton I hr ) and or<?_rrizing the work in 

t..'1e production li.'le of t.~e mill. 

II- Lectures en Roll Pass Design 

- Rool pass des!.gn of round 

II II 

II II 

" " 

.. 
II 

II 

squares ( roonded and of s."-'.arp o::>rners) 

flats 

angles 

:'he engineers ~o attended these lectures fran EISF.~ are 

1- Eng Wondinu Deginetu 

2- " Getadlew Gebremeskel 

3- " Samsrn Tass~ 

4- II Getadlew Tesfaye 

5- " Assefa Teref e 

6- " Tadesse Habt.e. 
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3 es step: Revanping Of the Mill. 

'lhe existi.BJ rolling mill is of old fashiaied type and very 

la.1 product.ion capacity ( 4.5 t.a1s I hr ) • dependent en harrl-w::>rkin<j 

wit."'i hard running oonditicn • 

As the mill of the fe11 runber of stands with snall roll 

diameter ( 250rnn) relative to the initial billet square 100 mn, the 

finished product is oot. free fran overlap defect as a result of using 

ve_"Y deep roughness by welding oo the roll surface of break-down 

passes to allow fiting in t.lris conditioo of big draughting. 

Really, I don't see other ·Nay far solving the existing probletS 

:""3.t..".ier than revanping thi::; will to be in oorrrel running CDnditicn 

wi":..'1 higher production ropacity of ~ quality product witha.it 

depe:lding en hand ""11X'king • '!his part of revar.ping is given in 1he 

e?;.closed draft repart. , :EBrt oo 1. of re11 layt:Alt and full specifica-

t..:ons of all equiprents added , by using the available area exist in 

t.~e mill. 

Frep;u-ecl by : Eng. M:>stafa Sayed Al'OUl F.la 

F..gypt.icn Iron Ii. Steel Co. 
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An of !ici&l m1ouion to TAUZJJUA wa• made w11h . 1mmed.-

iata objectivea. 

(1) To ... ~. the ~.xl21ting and apecitic need• ot 01aint•-

Dance acti~itie•• 

{2) To eata"C;liah / atrengthea man•g•d maintenance a.cti­

v1 t1ea !Deluding apare parts production. 

Coat o! the period waa apent with Ilational Ent:in••­

riue: C.:.. ( !;.ECO )- One d»y viai tB were made to Alu-

minwn A.?.!ilCA. Co. ( J..u.F-) 1itet.-l ca~ting diviaion. 

The pe~iod of 10 day~ Ra~ ~peut in Tan~a eteel Rol-

ling !.:i.:11!. 

The lae~ 15 d&y~ w~re conc~ntrated to mat~ an ex=•-
. 

rciee tu ~u!~cture a froll~nr~ill· etana ~a a epare 

!or s. worn one !vr Ta.11c;• et.c:(:l Roliir.g L:ill w:. t~ 

the coop~ration .. r:-

!he patter:i shor. a.t r:.::.co • 

Steel castint: !otL'1d"-rY &-: '!ar1::&.!lia-:.:a::-:bia 

ha~lway asso~iation ( T~:.n.H.1t ). 

-. 'f.jC 8hop !or m•chining at JU:.CO • 

Work plan ~ 

1- Studying existin~ eituation 

Orgc..ni:.r.tion • 

Equipment ( designe~l capa~i ty , no 11 • Lnd l ts tech-

nical ·condti~n). 

- Pereonel (n2, 11 , technica.l qu•lif1cat!on, trr.ining , 

llkill l~Vf:l). 

- r.~aintenance r~tiv1ties & pror;re11e prollaluli.ty. 

- ;..iparr pa1·ta p1·0Ju~ti\m & its •Vail•Lility. 
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J-Implementation ot the preventive maintenance ay•t•m. 

4-Tratning proera1nmes !or technicians by eneinecre le -

superintendents • 

5-Study gener•l problems a.nd bottle necks • 

6-Visita to other copmaniee to stady 1

'. the cha.nee to 

coop~rate to produce ep~rc parts using the r~cilit­

ieo of •ll parten~r~ • 
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Nlitiono.l Engineering Co. ( II E C 0 ) __________________ ._. 

C•et Iron and Non ferrous toundary1 

- Sand plant 1 

ea.nd recirculation plant supplied by a Ger­

m..n Co. ( Herring ) ia opera. tiono.l on t.: th utom-

atic and m~nual modes and turns out 4.5 ~~u uf 

eandjhr. 

- Sand labor~tory 

Supplied thru\lf:h tn:IDO • 

1- Vibratory eieve shkker !or grain di•:=itu~~o~. 

2- App~ratu• !or sand washing • 

J- Two Laboratory dryers oven !or dryi.L1g ea.ni • 

4- n rammer !or TLT.ing aan~ ape~imer. 

5- Permc~bility meter • 

6- Labo ratory bal~ce • 

1- Strength iester • 

8- ~ould hard..~ee~ tea~er • 

Pattern making : 

- Band eow • 

- Circular saw • 

- Planing m/c • 

- OrdinLry l•the • 

- ~ bench drilling m/c • 

- Disc grinders • 

- Saw 'Llade 8ha.rpenine m/C • 

- Cyl1uJe1·ical whe~l grinder • 
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Moulding rn/ce 1 

- Rollover type BT l : no otf l • 

p&ttern table capacity 760 x 550 • 

aquecze prcs~ure 6 at~ • 

- Pin lilt type no ott ). 

pattern t'ble ckp~city 660 x 4~0 • 

squeeze pressure 6 atm • 
pneumatic rammere • 

- Mtlting & pouring z 

- two cuplaa O-J7 m2 cros~ s~ction Lrta • 

yi~ld per hr J ton • 

- crucible !urn~ncee • 

two oil !ir~d capu~ity 1 ten & SO f.£ for 

no~-!errous ~lloys • 

- ch~rgin£ ere.nee • 

- a.cce~:Jories • 

...Knock ou '; equipment to knock out t.:.:u:e up to 

lCOOx2CCxOOO ,a • 

- Fettling equipment • 

- portable ani:.u 1.11.r gririderrs • 

- ti.tl.a grinding "hc;els • 

- orl!.in ary chippiar; ha.Jame re • 
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Machine ohop : -

More than to muchine toola conoiatinf; or 

- cc:ntre latbea 

- threading l~thee 

- shoper 

- slotting machine~ 

- pliinne:r 

- horizentkl bar1n~ c/cs 

- universal milling m/c3 

- vertic~l millir.g m/cs 

- cr~k aha!t gr1nd1Ltr ~/ca 

- cylinder baring m/cs 

- colm drill m/cs 

. -• 
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traininc proer ... e 

prcv<:ntivc Maintenance 

------------------------------------- --------------time Ho. subj e c t (hr) Instructor 

------------------------------ ----- --------------1 General introduction 2 

2 Arranging work krea 2 

) Preventive M~intenllllce syotem 8 

4 U~intenance Instructions 8 
.. --. 5 Rep•ir J.tethods .8 ---\,,) 

6 tools ,gr&uges & Inatrwnenta 6 e 7 Implc-mentation of maintenance 4 
work 

8 Safety , sntety Rolls 2 
I 

L----------------------------------1--~- --~~:----------
_. __ __. 

• 4 hrs I day 10 - 12 , lJ - 15 O'clock • 

• 2 daysj week Tueed£y & Thursd•y • 

• 10 trainees. 

Selected from iliaintC:n~ce & pr-.:>Juction 

groups • 

• Instructors , Super intendeuts & Eniinec1•a • 

!:l.D. This is also an exercise !or Iustru.:toru. -
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Tanga Stc\!l Rollin£ t:illa • 

Bar Mill 1 -

Furnkce Ckpacity 8 tono / hr • 

270 'I open tr1&in ) - bich Rollin£ atltlld& • 

Fly shear & Cooling b~ • 

products g 10 25 "-9. 

Wire rod Uill : - { not commi33ioncd built 1582). 

Furna..ce ca..p ... city lJ ton I hr • 

Rougher • 400 ) - high utuj,dS • 

Intermcdikte 270 op~n trkin ) hica stwid~ • 

Finishing continio3 250 otand.s • 

Coilers • 

Subjects discussed : -

l - PRODUCTIOH 

1.1. Prod~ction per!or::iwice • 

1.2. n con:Jtr1;.ins • 

l.J. ~111 sp~res !~bric~tion. 

l.J.l. rtst 1~rs. 

l.J.2. ou!ety caps. 

l.J.J. guide Lox~s. 

prc..;:.iction GUpcr 

l.J.4. work rolls r~-tilling. 

1.4. pre:Jent pa..s:J de:Jit:n• 

1.5. propo~&l:J !~r rcd~ni~ning ut,~d no. 1 pa~oe~. 

2 - Ml.INTENJ.NCE 

2.1. t.1cchun1c~l m~intcn&a.11c.::. 
hll· in1.d1a.1at:,· ~up£r 

intcn~t··ut 

2.1.l. t:.uintcn .. nce plannint:• 

' " ;. 

I 
l • I 

I 
' i 
• I 
I 
I 
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2.2. Workshop 
Ur. llophucl Kndolwa 

•~rkohop innpeetion 

2.2.1. Introduction of a working system. 

2.2.2. Work progr1a111ing and tr~inn~ng. 

2.2.). Generkl wortehO? condition • 

2.). Electricnl maintenllllce 
. 

2.).1. present m~inteno.nce system • 

2.).2. ldeL& on improving this aystem • 

) -GEN.bRAL nrronr.~TlOll ON ROLLII:G 141!.1.S • 

Problems : -

- Low production rates • 

- Long delays and stopp~ge time • 

- The reasons from my point ot viem are : -

- Not following good production pr~cticcs. 

- No preventive mLintenonce system • 

- No ~ViLililble spare p&•rts • 

- No incentive system for wa£es • 

RECOL!ENDATlO!lS 1 -

~ Practi~~l tr•i1U1ing !or enginccrg & Formen • 

- TechnicLl LSsistu.nce for lvnccr p~riod~(l-2 ye&rs) 

in both production & maintenance to get exp~rience 

in ope1·11 tional and mo.n£&ccrial skills. 
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Spare :; ""'"1 £.:•.u1l&r.c\u1·iug ......................... 

l>ur1ne our via1 t to 'l'c.nga !iteel Rt'lling \till from 

16.A.l9tllJ to 25.6.1988, l wan intormt~ \hat th~ir wa• 

1.. n£.:~ioue problem ot 11 ._orn out Rolling ot~nd • it •~s 

wort~ o! 45.000 u; $ to be imported trom Italy, the 

probl~• wae the l~ck ot tore1£r. currency. 

I auggeeted to exercise mLnuf acturing thia stand 

locally in·coordinLtion with ••••r•l tirma using all 

!acilitie8. 

1 - Pattern ahop ot llliCO • 

2 - Steel !oundary of TAZARA or et£~1 m~king f •cili­

ties ot ALJ.r with foundt.ry per3onel Lnd !aicilit-

1es o! ?!ECO • 

) - 'Jl./C ahop of NECO 
. . '·. 

1~ aa• approved by the both general ma..nag-

er• o! !;ECO & Tanga Steel Ro:ling Mill to carry 

on the pl.An • 

There w&s no &vailable drawin£s except a £~ne­

rlll aeae!lbly dr£wing ; So we have to make dra•d.n(s !r­

om the eY.i~ting atand and iaaue the necerray det&il 

drawing & ~ork ahop dranint:;s • 

The time !actor wns limitinc , because we at~rteJ ~ w-

eeks be!o~the end or my prea.sence in T&n=aaia • 

So, we atartc:d workinc-: -.ccordin1:: to the &ttached -

time schedule to implent as much aa pos~iLle the crit­

ical parti1 o! the project before my dt'parture aml to 

prepare with atudies and technical asaiatauce and U••• 
ing the 1111m1>le stand for aimula tion ot work in m/c eh-

op • 

Until! we recive rhc c•.stt:d parts to f~r•l~llftt thr pro-
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Ditficultiee the1 would aee\ alter my departure • 

!he G.M approved speci•l bonus , co~plcd with oTer-

time &llowLnce aa well a11 provi11ion o! t.ranaportatic.n 

of the personnel involved at od_i hour• • 

. . 
v e 
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Preventive Unintunllllce System 

During my preoencc in TANZANIA , I towid moat ot 
engineers have coppiea o! a • preventive m~intenance 

ayatem•. 

The uwedieh compLlly IDHJJ.WAR prepared training 

procrameo to mo~t oi u~intenlollce eneineer~ in the dit-

ferent compunies • 

I pre!ered to complete in the awn~ system a.nd to 

~pply it better tllli.n st~rting a di!fe~~~t oystem. 
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1. e 1";.~rc.:ountr7 frogra.a.!Ile for l.ia.naGed. !.inlnt-:nan:e in 
-r. 

~et~llurcicnl 2.Ild oth~r Indu~tri~s in .iti'RI~A , t-~ ~ission 

7:D.!J ne.Ld ~ z.A!.2!A -::~ ";h. rnui·~·J L1cited ' LU!_;A.r.A • 

aaall2.£·~::ient of I:::.:.:o lioi.~~4?lanne:.l WJ' wC\r.r.. to be r.ith 

.i.:i:..:J....A • ':he ob~:::ti"le 'Jf thei:.' J~:iands to strensthen r.:anaged ... 

• ·-:: p:;..rts ~d !-=o· .. ::.'.:.u:g .. he e.!:D.Ual Preve!!:':;i-1e :.:ain~e~-
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"LEU CO" 

!ndroJ.u~ !;icn 

!P-n.:o is jc.i!lt~ o-::ned by the Zaob!e.n Go·14!rr.:.-::-nt 

t~ou;n IlIDE~O lim:!.te1 an:! the Italian ;ocpe..nies, ~~e.-:o 

Li~ited is the I:l~jo~~~y sh~r~hol1er . 

,. ir!: nails 

·"' ...... tn ~ ~ nai ~ ; ,,.. ...,. 
-'""'-- ~ ..... _ .. """" --- . _,. 

T=u::k bodie~ • 

Bus b~·J.ies 
c 

Pro·:iuc t ion B LI.'&: S 

I-

• 

•a."I '"'"'" .... • ~-,- ... -·~ ........ ... 

" "·cl1 I'••es""'s Cu' 11 0 ... in"' 1' .., •• .. .,. ' •• ~/' t•r.·:_1 :~~ h~ (... t - .,, ~- ~ f .!. _. - l,1 ~ f ' t,. •. '"'-- • .... _,, , f _ 

I'un 1 ' 11\1; 
• • t '' ~ 1 l ' . ., ... " . ~ .,. i "' ' • '. :• 

' ' I • ·•,' 
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llove 11 he:.-:;· duty i;1 CS "b;;tlr on l fa pres o , :u~ 11 ot in e , • 
rollinG anrl ;re:3~braJi:e t!/~S ••• 

• 

u~sion ~1th encineers and £or~~~ an1 ~o ~y observat:o~~, 
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REPORT 

Nnrr TF.DfNICAL Ac;arSTANCE 

PRJVIOEO BY EN;. ADEL HUSSEIN 

FOR mfIOPIA ~ENT 

NATIOOAL METAL NJRKS Q))pERATICNS 

nus REPORr HAS BEEN PREPARED <DVERI~ 1HE TEOINICAL A5SISV.NCE 

PRJ\TIDEO mcM e;yp'l'IAN DOI, STEEL CD. HELWAN 1U EmIOPIAN ~ 

UNDER PROJF.cT IP/mY/85/004, RAF/85/131, FIRST OP' ALL I N:XJID UKE 1U 

RECX>RD MY HEARrY APPRECIATIOO MD 'DIANKS EUR 1HE SUSTAINED SUPPORI' AND 

GUIDANCE I HAVE RECEIVED FRCM llUOO HEAD (IJARTERS IN PARI'IOJALR rncM 

DR. JURY GIBBTSCN, SENIOR INDUSTRIAL DEVEIDPMENI' OFFICER INOOSTRIAL 

OPERATIOO DIVISIOO llUOO VIENNA, MR.H.CREYDr ACT!~ HEAD PROJEO" 

PERSOONEL RECRUI'.IMEN'r SECTIOO DIVISIOO OF INOOSTRIAL OPERATIOO IN 

OIG\NIZI~ 'IHIS MISSIOO &JCCF.SSEUU.Y, AND Af5' IEEPLY 'IllANKFUL EUR HIS 

EXTENSIVE HELP AND SUPPORr OF MR. 'IliARWAT SABRY, SENIOR NATIOOAL 

OFFICER WDP/CAIID FOR 1HIS SUSTAINED AJ:NISE AND SUPPORI'. 

BACK GOOUND INFOR'i.~TIOO 

1HIS INI'ER axJNIRY PROJECT MAt'l\GED MAINTENANCE IN METALLU~ICAL. 

FOONORY INilJSTRIES RAF/85/131 HAS BEEN E.VOLVED wrm 1HE MAIN 

DEVELOPMENr OBJECTIVE OF niE AFRICAN DEVELOPING CXXJm'RIES 10 ESTABLISH 

ANO OPERATE EFFICIENT MAINTENANCE SYSTEM IN 1HE HE;rALLUR:iICAL 

INOOSTRI~, IN ORDER 10 ACHEIVE 'l11IS, niE fOl...LCM?(; MAJOR PROJECT 

Al."TIVITI~ HAVE BE.EN PIANNED UNDER nlE SDPE OF "DRK OF 1UE PlnJECT. 



. ' 
-2-

- CXJOJcrltG 3 ~STRATIOO NJRK SHOP IN EGYPl'IAN ~' Sl'EEL CD. 

- <RWfIZED A SOORr VISI'IS FOR AFRICAN EXPERTS '10 EISCX>. 

- m ~STRATlm 'IHE RESULTS/AOIIE.vEMENIS OF 'DfE MANAGED MINIF.NANCZ 

SYS'IEM IMPLEMEN'Im IN EISOO. 

- 10 IDmTIFY AND DISOJSS nlE Ml\INTENANCE PR>BLEM NIIOI ARE EXISTiti:; · 

IN 'DfE HF:r.ALLUICICAl/fOONDRY INWSTRIES IN 'DfE AFRICAN <DJNl'RIES 

PAlHICIPACTI~ IN lHE NJRIC SHOP. 

- fULL<Ji UP MISSICN BY B:;YPrIAN fXPERr 10 DIE COON'IRIES <IHERNID 10 

CARRY arr NECESSARY SIUDIES ANO RENDER 'DIE A.5SISl'ANCE RBJUIREO 10 

DEVEIDP/IMPLEMENr IMPROVE 'lll£ FXISI~ MAINTENANCE SYSTEMS AND 

PRACTICF.s. 

1HE N!J:NE ACTIVITIES ARE roNSIDERED 10 BE 'lll£ KEY FACTOR:; NIICll 

~ OOVER AIL IMPROYEMENT OF EERroRMANCE OF IlUf & STEEL AND OIHER 

MEIAU.lJK;ICAI/FCXJNDRY INWSTRIF.5 NIIOI FR:M nlE Q)RE OF 1HE lNWSTRIAL 

DE.VEIDPMENI' FIEID OF HIGH PERIORilY WilHIN 1HE PR:XiRAMME, TAR:;ETS OF 

niE AFRICAN CEVELOPHENT l:ECADE. 
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MISSIOO REPORT 

1. tWtE Of CD. a EGYPTIAN IOON, srEEL (l). 

2. NAME rR Mf.11BER: ADEL flJSEEIN 

3. <lXJN'l'RY VISITm: EllilOPIA 

4. MTES: 8 JUNE - 6 AlXiUST 

5. PURPOOE OF VISITS: 

a- m ORiANIZE PRXi1W1ME 'IHR)(X;ff LEX:IURES AND 00 SITE ~TIOOS 

FOR 001ll MAINTENANCE ENiIN~, PLANNERS AND MANAGERS IN SEI.EX:TED 

e cntPANIES. 

b- m snJDY Wim LOCAL EXPERTS IN 'DIF.SE CXXJNIRIES PR:>BLEX5 OF SPARE 

PARTS PRJOOCTIOO AND 1HE FIEID OF ASSISTANCE \<ilIOI CAN BE PIOJIDE 

BY EISOO IN mrs MATIER. 

c- 10 SPECIFY 'lHE FU'1URE -mAINI~ REX)lJI~ OF 'IHESE CXXJNTRIES 

WHIOI CDVERED llIDER PROJECT RAF/85/004. 

d- EISCD ALREADY CRiANIZED 3 ~RK SHOPS llJRI~ 83,84,1985 AND 'IO PLAN 

FOR flJ'lURE NEEIS IT IS RaJ(JIRED 'IO DISClJSS WI'IH 1HE UXAL EXPERI'S 

mE ACTUAL SUBJECTS NEEDED 'IO TAKE INlO ~SIDERATION WP.I~ 

e Pl.ANNI~ OF flTlURE SEMINARS. 

e- 10 DISOJSS EU>SIBILITIES OF SUB CX>NTARCT ~EMENI'S 

COOSULTANCY/EXPERr SERVICES IN 'DIE cntP.P\NY AND INOOSTRY LEVEL 'IO BE 

PRJIJIDE BY EISOO/NATIONAL CENTRE. 

F- 10 PREPARE a:x-tPREHENSIVE REPORr HIGH LIGHl'IN:; 1HE EXI5rIN:; 5rAnJS 

OF me MAINTE?W«:E SYSTI>1.5 IN S>IE FIJM; IN 1HESE CXXJNmIES AND 

SPECU'Y NEl::lli OP MAINff-~E PJU;RAMMP. IN 111E FIELD OF 

Mt-:rAl..un~;ItJCAL t\NI> 011m1~ 1\1\SIC lNOOh"TRH~. 
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MY JOO 10 f:llfIOPIA INCLUDES 1HE MAIN PCTIVInES 

A) S'lUOY 'IHE SllUATia. CR 1HE SPARE PARTS PLANS ttmER 'IHE MErAL NlRKS 

OPERATIOO fOR 'IHE fOLUJ'1IN3 POINT OF VIDl: 

1) OR:;ANIZATIOO ~ fOR 1HE FAClORY 

2) MAINnlWO: 5YS"ra4 

3) PRXU:TIOO SYSTEM 

B) 10 OR:il\NIZE PR:X;RAMM5 'lHRlliH LEClURF.S AND rn SITE -~SI'RATIOO 

FRCM 001ll MAINl'ENANCE E?«iINEERS PLANNERS AND HANF!GERS IN SELFrl'ED 

CCMPANI£S. 

C) S'1UDY nIE EXI5rIN; STA'.lUS OF 'DIE MAINl'ENANCE SYSI'EM IN s:Jo1E FIRMS 

AND SPEX:IFY NEEOO OF MAINTENANCE ACTIVITIES IN ORDER 10 PREPARE 

POOJECT FOR MANAGED MAIN'rmANCE SYSTEM ~fIClI CAN BE IJPERATED WDER 

NATIOOAL METAL NJRKS ClXJPERATIOO. 

10 IMPUMmr nIE ABOVE ACTIVITIES 1EOiNICAL DISQJSSIOO rn nIE LEVEL 

OF NATIOOAL METAL NJRKS CD OPERATIOO Willf GENERAL MANAGER lEPUIY 

GENERAL HMAGER FOR OPERATIOO AND DEPlTIY GENERAL MANAGER FOR PRlJEX:TS 

IN ADDITIOO 10 IEEPLY DISOJSSIOO Willl 1HE MANAGERS 00 'IHE LEVEL OF 

COOPERATIOO. 

- PIAST VISITS \tA5 HEID FOR SPARE PARTS FAC'IORIES, FACIORY, PlttP Sl'EEL 

~RK FACIDRY. 

- A DETAIL snJDY FOR 1HE SPARE PART FAClORl AND C£EPLY DISOJSSIOO WAS 

OR;ANIZEO rn 'IltE LEVEL OF 111E llX>PERA'rIOO AND 00 111E CF.VF.L CF 111E 

PU\NT R1R ·mi-: SYSTEMS SLX.iGl~Tl~[) ·ro tMPt~l-;N'r I-UR ·mi-~ SPl\RE r.1\RT 

1-'Al."'IUl~Y. 
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- A CETAILED DISCUSSIOO R>R 'IHE <JCANIZAnaf NIIOt QN BE SUITABLE 

FOR 'IHE PLANT ( REPOR1' AlTAOtED) 

- A CETAILED DISCUSSIOO fOR 'IHE MINI»Wa SYSTEM NIIOI CM BE FIT 

WHIOI 'DIE SiruATIOO ( REPORr AlTACHED). 

- A IEl'AILED DISCUSSION fOR 'DIE PIOIJCTIOO SYSTEM NIIOI CM BE FIT 

WI'DI 'DIE APDIE CASES ( REPORI" AlTACHED) • 

- A IETAILED DISClJSSION WA.S OIG\NIZED fOR 'DIE EK;INEERS AND fXXHJ4Ic; 

00 'IHE LEVEL ' COOPERATIOO IN 1HE ~UDlI~ ~ITIES. 

- INVEN'lORY CXNlK)L 

- PROllJCTIOO PI.ANNI?«; 

- COOT SYSTEM 

- BUIXiF:l' CINl'R)L 

- INCENI'IVE SYSTEMS 

- MANAGED MAIN'lnU\NCE SYSTa.t 

- ECXNJUC EN;INEERit«; 

- INIXJSTRIAL EN:ilNEERir«i APPUCATIOO 
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OH:IJJSIOO 

llJRit«; Mr SlUDr IN E:IHIOPIA I RXH> 1HAT lHERE ARE QXD 1RIALS 10 

FOR MMWiED MMN1.'f2WCE. PRXlC'l"Iaf PUU.IR; 1111" 1HERE ""5 UOC fX' 

PINIUN; Rm OCHEOOLIN:i OF MIUNTEtW«:E ACrIVITIES 00 MINLY 1HE M.Jat 

ACTIVIlY fX' MMNmWCE lHlER 'INCm CFl'ER FAIWRE. alE OF 1HE M.Jat 

DEfFICULTifS ~ BY MAIN'llNNa ARDS IS nlE U£K OF SPARE 

PARIS. 

e 11f£RE ARE ~ 1RIALS 10 PRXU:E &»tE SPARE PARIS LOCALLY Bl1r IT IS 

IN nlE FIRST S17tG£S fUErDIBS IT aE'1URNS 10 [>£1( OF EXPERIENCE 

11IE ~OF 1HE HIGH cmTS AND BAD CllALI1Y OF SPARE PARI'S PRXU:EI>. 

NC.W E'IHIOPIA ~ STARTED 10 IN'l'RXlJCE nfE llXlHH>I.GY OF SPARE 

PARIS BY WIIDIN; A SPARE PART FACTORY NIIOI WIU.. ASSIST IN IMPRJVU«; 

'DIE {lJALI'lY AND PRXIJCTIOO OF SPARE PARl'S BUT mrs NEEOO Cl&l\NI~l\.TIOO 

OF mE END lSER NIO ARE EXPECTED 10 lSE mE SPARE PARTS FACTORY S) 

THIS MF.ANS A 1EOINICAL ASSisv.NCE ARE REX)UIRED IN mE rou.oaN; 

e FIELD;: 

1- SPARE PARTS Pl>tNNI~ AND cnn'R>L 

2- IMPROVE 1HE SI'llJATIOO OF CR;ANIZATIOO CE &rotE PLANTS 

3- ALLOCATE lHE PERSOONEL RfX)UIRED ~ 'DiE SUITABLE FILED OF TRAININ; 
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5- IDtJ(I'IFY H.L SPARE PARIS 18Jl)IED '10 CARRYn«i CJJ't A PREPARE MNVGfD 

MMNtfJWO: S!STfM. 

6- 0EVEUP A ax>RDINA'IE AND cn«IWDG PLAN EOR 1HE MAWFACIURE c:£ 

VITAL MIUN'l'tlWCE SPARES 

1- nmaxx:£ 1HE nntNI~ (:£ MANltGED MAIN1'aw«:E S!STat ~ "lHE 

e E'lllIOPIA INilJS1'RY. 

io-EN<DJRIGE AB~ 'lWUNil«i c:£ ElllIOPlA EXPERIS roR "IRANSFER OF 

E:XPERiecf: A"ID ~ fD'l. 
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NATIONAL METAL WORKS CORPORATION 

August J, 1988 

• 
Egyptian Iron and Steel Company 
Hilwan 
EGYPT 

Dear S.irs: 

1801/88 

We are writing this letter to thank you for the two engineers, 
Mr. Adel Hussein and Mr. Mustafa Sayed, from your reputed 
company who were deployed to Ethiopia from June 8, 1988 to 
August 3, 1988 through UNIDO to render technical assistance 
to our corporation. Both Engineers were working deligently 
during their stay here and they were of very much assistance 
to us. 

During this time, Engineer Adel was busy reviewing the maintenance, 
production and other systems, prepared by the Italian Suppliers 
Company for Spare Parts Factory whose construction is being 
finalized. He also studied the existing maintenance system 
in the factories under our Corporation and.prepared a project 
document that will enable us establish a managed maintenance 
system at the Corporation level to initially serve selected 
factories and which could eventually be extended to serve the 
other factories as well. He also had several useful discussions 
on various topics related to production and maintenance systems 
with the management of the Corporation. 

Engineer ~ustafa was attached to one of ~ne factories under our 
Corporation, The Ethiopic.i&1 Iron and Steel Foundry, which is 
engaged in \:he ;..:anufactu4e oi ::::"e-bilrs and .:>ther wire products. 
He studied the proolems ~ertaining to the rolling mill of the 
factory and gav~ constructive suggestions on how to improve 
the operaticnal etficiency of the factory. He also gave 
training to th~ factory technical personnel on roll pass 
design and the various ~spects of rolling mill operation and 
maintenance. 

In general, we have benefited a lot from the two engineers and 
we would like to express our thanks to your Company for releasing 
its able engineers for such a time to share their experiences 
with us. We look forward for more cooperation between our two 
organizations in the future. 

-~ 

~ .:.~'~-·~\~~; .. ':. . . : . . 
:i, ~, .• •' ' • .. • \ 

; l~~:l/I}'~~- ~ ~ • 
'\• ' , •' . . ' 
,_ • f •'I,..:) •• • 

'.:·..; ~ . ... ' 

Yours sincerely, 
~ 

~-:;P'-.. 
--- !. ... ,, .. ,,,,.. 

:\... 111\.14.ilil-f. ··un·tr: ,..,: f"l-f·r.r.c ,_.,.,,.. . .,. ~·:~·lo 
·. ''·· " t:l'Alli crnu•oHA noN 11N1>1:1t Tl m tJ1N1sl'1t Y oa: 1Nu11::Tr.,· 

·····-·· 

h 
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TO: 

FllOH: 

. 
Date: 23.06.88 

Report Ho. 1 

Ato Yeheyes Asef fa 

D/Ceneral Manager - Developaent lNHWC) 

/)clc_.f ~ 
1. Engineer Adel Hussein - Head of UNlDO Projecc-trrfice in Cairo 

~/.,-_./ 
- Head Technltal Division of NHWC & Counterpa1 2. Ato Tesfaye Kidane 

Subject:- Soae Comments & Recommendations on Organization 

Chart of the Spare Parts Factory in Ethiopia 

OFFICIALS CONTACTED 

1. Ato Belete Aklilu 

2. Gebre Kiros Habtu 

J. •• W/Haweriat G/yesus 

4. Zeki Adus 

Project Manager of S.P.P. 

Plant Manager of S.P.F. 

Production Manager of S.P.F. 

Maintenance Head of S.P.F. 

After studying the existing organization chart and atter making a physical 

observation of the plant. the following points to improve the smooth 

functioning of the plant are suggested as reco1Dendations. 

1. It is better and more effective if the quality control section is 

made an independent unit reporting to the plant manager so that 

it can contro! and ensure quality & standard of products. 

2. The safety unit should also be an independent unit reporting to the 

plant manager because under the administration department it will 

not have thr effectiveness and power required to enf luence and 

eforce safety regulotions. Safety should be given priority 

by top management ond should aitart right f ror.a the beginning. 
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3. lt ia aore practical to make the technology, time study, loading 

(•etbodsJ under the r~spective production heads. Two shop aanagera 

are proposed for the factory. Une production aanager tor ae•i­

finisbed products, i~e. for the toundry and Forge shop.a and one 

production manager tor the Mechanical and Heat treatment shops 

i.e. !orfinished products where aost ot the products that go to 

the heattreataent facilities coae out of the mechanical workshop 

and return to the shop tor finishing. The two shop managers will 

have their own maintenance and production heads. The technology 

studies, tiae stucHes and loading should be in the shops under the 

respective production heads because for one reason the methods are 

ditferent for the shops and for another reason methods proposed by 

a separate unit away from the shops may not be accepted by the produc­

tion beads and may lead to unnecessary production losses and 

disagreements. It is important to note here that technology can 

be learned better in the shop floor than from books. lt is only 

here that engineers can get practical experience. They can discuss 

the problems with production personnel. They can see closely the 

successes and lailures of their methods. The tools room should also be 

under the technology section where tests of new tools, jigs and fixtures 

can be done. Another important point is that maintenance activities can 

not be in a separate unit that is not related to, production because 

under such arrangements production can not run smoothly. Conflicts and 

accusation will prevail in such an organization. This can easily lead 

to production losses where no one will be accountable. On the other 

band production personnel may continue to run manufacturing machines 

tor tear of maintenance delays. Under the existing arrangement is 

very dif ticult _to co-ordinate maintenance planning because ol the 

compelexity of the plant and because of the fact that mointenonce 

intervention con be comn1ittcd onl)" nt ter the production heod of ench 

section hos ncceptcd. 

The Technical Depurrmcnt muy uxist t>ut its moin lunctions should be:­

Design Uf it b absolutely needed otherwise thu plunt should not . · 

involv•• in dcsip1) 

• •I • • 
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Establishing norms for production and maintenance, modification 

etc. 

Introducing improve~ent (systems, bottleneck area9} 

Research & Development 

Training 

Data collection, technical archives and microfilms 

Computer applications 

Standardization 

Quality control (if only it is felt that it cannot be under the 

plant manager. 

4. A central planning department reporting to the plant manager is 

absolutely important in order to create a strong link between . 
the producer and the end user by developing monthly leading 

programs which represent the correct balance between the 

requirement ot the end user and the taci!ities available. 

This department m,~y consist of ""three divisions, 

4.1. Region Engineer Compares request orders with existing 

documents. 

Sorts out request orders according 

to regions (Textiles, Sugar Etc) 

Accepts or rejects R.O's according 

to established procedures. 

4.2. Technical Head Chooses the most economical method or the 

best alternative ot producing the part 

(from rod steel, forged, cast) 

4.3. Loading Engineer - Prepares monthly general loading for the 

shops and coordinates the loading of the 

shops. 

Distribut.lcs information (Drawings tyre! ol 

matcriul, working ·.conditions to thu 

production planning one.I methods). 

• • I • • 
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(for the modified organization chart see exhibits ,I 1-5) 

NOTE: 1) Drawings and other relevant information such as type ot material 

service conditions etc. should come from the end user even thougl~ 

the plant can give help. lf the plant starts producing parts 

only from its own information, it is very likely that the end 

user will reject the manufactured parts and as a resu~t the 

relationship between the plant and the end user-~y deteriorate. 

A means _should be sought to consult the end users before 

production starts. It should be remebered that the main 

objective of the spare parts factory is to serve the Ethiopian 

industry through the supply of the required spare parts to keep 

the plants running and therefore the active participation of 

the end users cannot be neglected. It is also important to 

realize here that the end user knows the parts better than 

the plant becuase the end user knows the working conditions 

of the parts. 

2) Attached is a proposed organization chart of the Spare 

Parts Factory. 

cc:- 1. General Manager (NHWC) 

2. 0/ General tlanager - Upcrntions{NtlWC) 

TK/em 
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I. 10 A.II.· - l P.11 

.1111111 li. lll1 

Of/I.a• of -tM Pl.ant llanaf•r of 

6thloplan Iron • St.•1. la-ear, (BISI 

Akak:/, 

Inur-Country ProJ11ot for llanag.d Ila: 

Unano• U& •tal.'Z.iagUa'l./l°"""J"JI ... .--

. 
.Bead of U6IDO offio• in Cairo ,. 
, Cotntlraial C011111111iior. Nwptian Blllbaa•r in 

Addi.a Ababa 

J'eohni.oal. llanageie of USi' 

•nonai ""ta' "llozeka Corporati!'n. Bead Offu 
ivpN•ntatio• • St1C1'8'tary of tu ••ting. I 

fta Plan~ llanag•r of BISI. Ato BiaJ1a¥t1hM &lkau opmu1d tlul _,.ting br aaking 

if <tt W. po•aibu to blOli a to what tlul paap<JBtl of 'CM tlZpflI-U uuit a:rw. 

AaooJ'dinglr. llJt. Ad.et Bu•itln ga11• tlul fo1.towing bz-Uf eqlanation1 

B• .aid. 1ul u on a au 111t:111th ~ of five Afrioan Cowntl'U•• of whiola 6tl&i.opU 

u t1ul ••aond CowntrJI to IHI uiait.d af t•r Rig•ria• and fl'Olll MN u .nn lNI 
going -ea Xnra. J'anaania and ZANB.U. 

fM a.el.on. n. "Pl.ainlld la part of a VNIDO ProJaot i11tltZ..id " InuJ1-Co1111tri1 

l'roJ11ot ilfoie llanagld Nainunana• in ""taUMJViaa1. and otlulr lndMtN• in 

Afri«i •and i.t• min fW'PO•• l• to lu#Zp African CowntJ'U• impnw• t1uli.J· m.ita1. 

and ot1ta i.ladu.ttn.a br 11u:aing tlul V•rJJ wa11fuZ. "l"'ri•no•• gai.nlld br Jatb. 

•wptlan Iron and 8u•f. co. 

Aaoordi.ng to him. UY IISI aiu. tdoing oon.tant and ••riou. bnak--dDui probUs.w. 

laigla ocm.umptlon of s~ Part. ~ ·h w. Ning l'IWUld at a totaZ. 1.o•• • 

. . ·'' 
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•t, NAM• 1171 - Jl11, ldtla • ,. .. ,p of UIIDO, -u.. ecnpan, lit&I totaUr 

zw-organl.&-4 and~ br mk(ng an .un.lv• 011•rhautlng to aii '"'°""""°" 
~,_nu, addV., ..., and_ .oct.m llao1&1.M ~U....nu, 2'nil.nV., Dpawtor• cu 
wiz. a br "1pZ.'-ntWlg wZ.J oo-oJ'dlncaua planni.ng and oatrai of• 11anag-4 

MrinAnarlo• Br•• • .. '°" Mu:""1111 • 

aJ PNvnAIN llrinAnmlo• .•r•U.. 
bJ BpaN Pane P"'1rnU., an4 C.ntmt •¥•"­
o) nann.4 M:ilnUnt.rncM •r•U. .. and 

tlJ Infozmtlan •r•u-.t 

.ta" 1'NK1.t of th. w maaa.• taka, t1lll C<1lllf'D'i 1uJ8 lHlocw ll•Z'f •ffiaUmt, 

profi.tabu and -. abu to p"°""1H 11pto i. a llil.iion tot,. of suet pl'Oduota 

pa j.a cm ~ of 141 of hoduation. rhu "4a enabi. lwtt not onZ.,, 

to fdw/1 '" looaZ. su.i uad bid aw abu to "fO.l"t czboat 101 of ,t. 2'M 
ea.pcm, *' a'8o abl4 to ·PJoioduoe IOI of lu SpaN lmta n.lld. 

ltr. AUZ. f1lri1la a:pl.ained that, 'tl&e llZ{MrUma• gailuld 1111 BISCO ~ ·~ w'tl 
otUr Induew• no1& a C111111mt, r.a:t-ii., ,ood, S11gar and oth.r• 11£tl& •mt 
ha.a Jl1i - llll wtl& tM uJ,p of UIIDO. ~ lllJ, mnJ1 Afri.otm COMnAV 

WN ~PM tu aano. to •haN tM "f•J"Umo.•, 'Uutollgla a U•IDO hope • 11r 
~ •u. pa•onnaZ.. in usco or br atmdi.ng usco qH'Uil.uta. 

Jbt. AIUJ, 811111Cl'iud hi.a eq>ZanatioM b11 ltJ¥ing ~t hia UIIDO offioll i.a H7'// 

lli.1.1.i.ng cza long a it ia ~thin i.ta finanaia'I, balllget, to 1161.p tU IMllC in 

gens.Ni and -tM .,usr in pariloula. And tu piapo•• of hi.a in.it u to ••• 

tlul f aatorr for. himl• it, to hall• dia01111•iou vi.th iu •taff•, eo UMit ,,. oouu 

•1rtzN 1&u ezpal'i4naa• fiJm BISI as wii cza to find out po••ibZ.. aaautana• ~ 

to lM gl.vm to USI br lat. UIIDO &oJeot Offio• in·~· 

1"" Pl.ant and r1oh. Nanag11r• of thll lthlopian Iron ' St.11 t Faotori1 in 
ooopaation tintla UN Np1•auJ11nwti.1111 fro. thfl INllC had t1UJ /o'l,1,or,tl.ng k •aM 

ngarding tMlr f a.otorr. 

:M IISI ba"ng a var oUl faoto~ Ila• many 1•rro1J ~ahnioa1. pl'obU... 
mo1t oritioal. on. Hing wt1& tu J'OUl.ng nriU. . 

, 

••./I 
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2'M roiiv., nii m. 11a mnaak ol' nfanntH•• Hu ~ otlln moliW.. 

b a FAKit U.. 4'-nriou of,. .... a,dJuu.nH and ai~u of roi~n 
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Some comments & Recommendations on Maintenance SzEtem 

of Spare Parts Factory in Ethiopia 

June 16. 1988 to June 18. 1988 

Before we discuss the proposed maintenance system of the Spare Parts 

Factory. it is vill be appropriate here to breifiy reviev vhat a total 

Y.aanaged Maintenance System should look like. A conceptual model ot a 

comprehensive THHS is illustrated in Exhibit l. The following comments 

about this model are relevant: 

The total Managed tia.intenance System is divided into tour inter­

related sub-systems. 

Y Preventive Haintenance 

+ Spare Parts control 

+ Planned Repair 

+ lnlormation System .. 
Each of these sub-system is further detailed in terms of elements 

• in exhibit 2; t:xhibit 3 Jepicts the the details and inter-rc!atioil ot 

~n assigned 'ftlMS • 

Ration.ili%ation ot 311 machinery aml equipment operation involves 

rationalization ot these subsystems. 1t is vital that appropriate imphas!r 

in p!ac~d on cnch ot them inscparatc!y. 

• •• I •• 2 
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As a result of Total H.innged &intenoncc 5yatcm implementation, the 

improvements to be expected arc: 

increased Production through increased 11<1chine ~•b:tilability. 

Reduced maintenance costs throur.h 

+ reduced spare parts 

+ reduced maintenance hours 

A r.:;;;;;;;~ehensive Total Managed Maintenance System should answer the 

following important questions: 

l. What must be done ? 

2. How must be done ? 

3. When must be done ? 

4. Who will be responsible "! Including why we need P.H. and where '? 

Now let us see whether or not the proposed system is comprehensive , 
and integratea. 

lJ Bill of Plant Properties lBt .99.19) 

The proposed codlug system is not in accordance vi.th the working item 

coding system of the Ministry of Industries. It is important to have 

a unitorm coding system tor all plants in case a centralized managed 

maintenance unit is to be established in the country in the tutur~lt bcca:cs 

very inconvinient ior computer application if dif lerent coding systems 

are used. 

2. It will not be practical to tollow the procedures indicated in the 

system tor planned rcpnir because according to tl1c pr~poscd system 

plnnned m~intenancc is based un overall worked hours. However, 

in rractke planned repair which mny he cl;.assii ictl au major 

repnir, mcJium rer:iir and minur rcpuir is usually tlone pcriudii:nll>• 

•• • 1. J 
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on fixed tiae basis; aonthly, seai-onnually or annuoll.y depending 

on the situation. For exopapl.e lt will not be practical. to collect 

the overall Yorked hours over a period of five years at which tiae 

a •l~r planned repair is done without th~ aid of a coaputer. Since the . 
quantity and frequency of planned repair differ fro• that of pre-

veiative aaintcnnnce, no procedure lR propoAcd lor the co.a.lcctinr. 

information tor planned repairs. 

3. In practice. it is not easy to apply the procedures indicated in · 

the systea for maintenance ot auxiliary machinery and equipment be­

cause the maintenance of such machinery & equipment can not be done 

on actual overall worked hours as it aay be possible tor direct 

production machines. 

4. Generally, the system can be applied for preventive maintenance 

which mostly de,e~d on overall worked boars usually indicated in 

maintenance manuals. 

Overall worked hours can be obtained from two sources, either trom the actual 

worked hours or from time study calculations which ever is more practical; 

This system depends on the former. Eventhough it is r~asonable to take the 

actual worked hours, the reliability of these worked hours must be checked 

carefully because the accuracy of them will be dependent on the decipline 

of the worker reporting them. This is both important tor maintenance and 

production and costing purposes. However, it s~ould be realized that, 

~ in practice, the~e are situations where and vhen P.H. can be done on tixed 

time basis and not only on frequency based o~erall worked hours. 

It is also possible to make some sort of P.H. either to auxiliary 

production machinery or to direct production machinery while the 

machine in id ling or while the machine is working without the fulfilling 

the mointemmce procedures. For example, P.H. can be done during production 

windows and during holidays etc. 

• •• /. 4 
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5. In the proposed system, it is not at all clcnr how the sub-systems 

nre inter-related. J,e, how the output of one sub syntem is to be 

6. 

cc. 

an imput to another. How do we use the intorm:ition from the 1'.H. 

for spare parts control? a\nJ how do we use the spare parts control 

for planned rep:iir? ln the snmc ... ,nncr how du we unc the pl:mncd 

repair to build an inf\>rmation system? Hou Jo we use the inf oraa:ition 

system ve have built to strengthen our P. ~intcnanc~ system? 
-· . "'" - . 

. ··--·-
The short-coming of the system becomes more. o.bvJ.-ou$-.,When one . ...,_ .•. .. -· 
tries to fit it to the existing organization chart. For example, 

it the maintenance division is under the technical department and 

not under the same production manager who should equally pay 

attenti\>n to the well being of his machines and production targets,it 

will be very difficult to apply the system. This will finally lead 

• 

to unnecessary disagreements and accusations resulting in production 

losses tor which no one will be accountable. Here, we are not 

suggesting that the inherent differences between maintenan~e and 

production will completely disappear, we are rather recoiiliaending 

a means of reducing it to a minimllm. 

General Manager tmwc. 
D/Ceneral Manager NHWC 

Oper&1tion 
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Some commcns nnd recommend•ttions on Prodaction 

System of Spare Parts factory 

June 20, 1988 to June 24, 1988 

We start this report with a r.imple chart but a very important one: 

~~-----------------------------------------------r---------------1 I I I EHi> USERS I CENTRAL PLANNING DEPARTI-lENT I FACILI"IIE3 
I I I 

-------------'------------------ - -------------------~---------------
Sugar 

Textile 

Cement 

• 
Requirements ~ Available 

Facilities 

Mechanical & 

Heat treatment 

work chup 

foundry 

6 torging 

shop 

·------------...1..-------------------------------------------------------

• 

1. End users 

Since the objective of establishing the spare parts tactory is to i 

serve the Ethiopian industry through the supply of spare parts 

to keep them run smoothly, it is impossibl~ to undermine the active 

participation ot the other plants. It is vital that the end uRers 

should be part of the spare pnrts production sys.tem. 1t is through 

thi!J way that the spnru 1mrt:1 tnctory cun luU11ito11111111 tnuk. 

The spore pnrto pl•rnt cnn' t U1Hh~r111i11c und ignore the enJ-u!icr!l and 

simply try tu produce upnr~ pnre~ like untumotivc spore pnrtu 

producers thnt mnnulnctun• ~tnndnnl l'nrts lor well lurcnut mnr~etu, 

, • • • I • 
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It 111 not at all enough to collect inlormoUon trom the end-uacrn 

and atart production. A means ehould be created how to L1~t£ 
the end-users to make them active participant of.the.spore parts 

production system. A system should be developed to create a 

etr-:>~8 link between the plant and ti~~. end-users. The ch~rt in 

shove this relr.tion-ohip. . . . ,,. . 

Firstly, the end-users should be enabled to identity their 

requirements correctly by way ot introducing ... l"otal Managed Main­

tenance Systems... Atter the end-t1sers kno_w_ their correct 

requirements, they should be mode to know.how to request them. 

lt is very essential that the plant shou~d properly _introduce itselt 

means of advertisements and publications that may include but not 

limited to the following intormation: 
h-·- -

a} Maximum weight and length of parts that can be produced by the 

available facilities1 

bJ Available facilities, materials, skill levels etc; 

cJ Approximate time required to process a part; 

d} Priority setting-it is important that emergency should not 

exceed more than 10% ot plont output otherwise scheduling 

ot the shops will be disturbed and productivity ot th~ 

whoJ.o plant will decroose; 
~ 

eJ Standard request orders ~unitorm tor all plants}, which include: 
i 

complete and standord drawings with unitorm coding provided 

by the plant, 

'l'ype ot materinl, kincJ ot heattreatmen ... , working conditions 

etcj· 
tl~i . 

Conect qunntity; d 11 of them Rhould be signed nnd llamJed 

over to the p.Lunt by oppropriutc pcrnonnc.L. 

2. Central Plnnnlng lll•pnrtmcnt 

Atter identifying their requirements, nl ter knowing how to pret1t•11t 

their rc11uc~tn naul nl tcr mcct.L11n payment tcnnn1clcl lvcry tt?rmn t. 

trnn~11ort c'''"lll'h•11,ctc, roc1uunt lt1·,h·n1 c't end uu"rn nho111'I cumu t11 

thu C&?nlral l'l111111t11n l>upnrtnumt. 1'11l:i 1~1 rlu• l111p1•rt:111t 1ll'p:1r11•· ... ·~ 
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in tho eporo parts foctory that crcoteB o strong link between 

the end-users and the plant itself by developing monthly programs 

representing t~e correct balance of the requiremento of the end-u 

·th!available facilities. The department shoula consist of three m 

divisions, the activities of which are listed below: 

a) . Region Engineer Receives reque~te, 

Sorts out requests according to regions 

lSugor, Textile, Cement etc ••• ) 1 

Accepts or rejects requests according to 

established procedures , 

Sets priorities etc ••• 

bJ Technical Engineer - Chooses the most economical way and 

best alternative to produce the part 

(ex. rod steel, cast, forge). 

cJ Loading Engineer - Distributes imf Prmation to production 

planning and control. 

prepares monthly loading programm tor 

the shops. 

Takes care of the r.emi-finiahed product 

store etc ••• , 

3. SllOP 

'!he loading engineer trom central planning department sproad.S 

iuformntion and monthly londing progrnms to re~p\..'O.t:i.ve shops 

The productkn planning and control unit in each shop receives 

this informot ion and dis tributc.S th~ iutormat iun to technology 

studies and time studiefl units, in the shops nnd provhles {ced ba1 

informution to centrul plnnning mu.I relevant departments os neces· 

snry. lt in very lmpnrtnnt to mite tlw dilfcrcnce hctween 

centrnl Jllmrnlng nnll slm11 level plnnnin~. 

. .. / . 
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.In tha Cantral planning depart•ent global loading oi th• ahope 

in the plant b co=ordinated vhereoa the production planning and 

control plane and co-ordinates ita own ahop and knows little about th 

activities of the other 1hopa. In the proposed production 1y1tea,, 

ahop level planning ie atreaaed but due enphoeia is not given to 

the central planning department. Thia kind of ap?roach to production 

can appropriately fit to etnndnrd spare parts producers like auto-

,.oti ve epnre ports producers. 'fhe proposed eyfttem- doesn't clearly 

indicate the inventory control eystP.ms. · -,·: -

It is not Gt all wise to store non-standard spare parts except 

standard ones such as tools and piston rings any longer ~ime 

than nece~s'lry. The l?nd-usP.r~ shot!ld be forced to take· t~aem . 

. himediately other wise a big problem in the store will arise. 

Generally, the proposed production system is a quite complicated syst1 

partly due to the fact that duties and responsibilities are not 

separated in the organization system. However, the forms and 

procedures in the proposed system can be modified to fit to a 

more simplified and practical model. A simplified model is 

attached with this report. The details of the model are not 

worked 0'1t because it was found out that more time was required. 

cc:- Cencrol Mnnnger o( NtlWC 

l>H:1•1w r n 1 M:l llllSC r o C NMWC 
lUpcrutionJ 

1"K/ml 
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• r MINU'rEe 

TIME 1 10.oo a.m - 11.00 a.m 

DATE • . June 18, 1987 

PLACE : Off ice of G.M. of The National Metal Works 
Corporation 

SUBJECT : UNIDO's Technical l\ssistancc to The tlational 

hetal Works Corporation. 

Present ?n the meeting 

1. Col. Alula Berhane 

2. Mr. Adel Hussien 

3. Dr. AdeLzaki 

4! Ato Shimelis Yirgu 

5. Ato Sirage Muche 

_, <- -
National Metal Works-Corp G.M. of 

Head of UNIDO Project Off ice d"&. 
Conunercial Counsellor of Egyptian 
Embas~y - Addis Ababa D• ... /ltf..;) 3" 

Head of Operation's Dept. \l-
Head of Quality Control Division 

Secretary of the meeting j 
r 

Col. Alula Birhane openned the meeting by asking how Mr. 

find the situation of the factories he visited. 

'ccordingly, Mr. Adel had the following to say. 

In regard to his visit of the Ethiopian Iron and Steel F, 

, (EISF), he has found the factcry,1,to oper.:ite with no prop~r wo 

systems including the ab.eence" preventive mcm_tenance and Spare 

planning and contralling systems. On th~ top of this, he has 

learnt that the factory has serious technical problems with i 

rolling mill. . . __...:. 

. . I 2 
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In regard to his visit of the 6pare ~arts Project 

Factory, he is of the opinion that centrally organized and 
controlled strong working systems including; 

a) Spare Parts planni~g and controlling 

b) Preventive maintenance 

c) Work order system 

d) Cost Analysis 

e) Quality controlling 

f) Information system 

h) Planned maintenance and others 

have to be introduced from the start of the factory's operation. 

In addition, Mr. Adel expressed his feelig9s that, the 

other factories under the National Metal Works Corporation 

might be running like the EISF with no proper working systems, 

and he •-:.~Yr.e_d that he will have UNIDOS b~ga.t to aei•t .in such 
problem areas. 

Col. Alula on his part expressed his feelings that the 

problems if possible be handled on priority basis. That is to 

say first, the new factories like the Spare Part and Water Pwr.p 
factories could be helped from the begining 

• 

a) By counter checking the systems bP;"lg introduced by 

the suppliers and to make those factories have strong 

systems including; 

1) Preventive muintenance 

2) Spare Parts Planning ' Control! 

3) P lanncd 111aintcn.incc and others 

before they face oimilar problems liku tlu.? ones the old factor~ cs 

are experiencing now, Secondly, ,h~ pr9blums of the othur factu~ 

/I-fl .f \- .. /3 . ,- '. I),• /}.Id a. 
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could be handled by a well organized and centrally controlled 

•Managed Maintenance SyPtem•. The General Manger, furth~r 

po~nted that his Corporation expects UNIDO'e practical aaa1atanca 
in all problem areas. 

After examining the probl~ms from all co~ners, the meeting 

has agreed on the following aesistanc9 to be qiven to the NMWC 
from UNIDO Uroject Office. ·--.. 

.• 

' 

A specialist be sent to the Ethiopian Iron and Steel 

Foundry for three months to help t:he factory in the 
following areas. 

a) To prepare detail drawings for all roll passe 

designs. 

b>) To prepare detailed manuals and guide lines on 

how to maintain, adju~t/align and operate the 

rolling mill. 

c) To give practical trainings to rolling mill operate 

and to ~orkshop technicians who prepares the rotl 

passes and others. 

II. One senior experienced expert to be sent to the N.M.W.C. 

'j for four months 

• 

a) to check all syste1as being introduced by the supplier 

as well as establishing a strong "managed maintenance 

system" including preventive maintenance,:.~pare Parts 

Planning and Contralling, Planned maintenance amd 

Information Systems for Spare Part Project Factory • 

b) To prepare a project document to establish a centrally 

organaized ' strong "Managed Mainten~nce System" at 
the head office of the N.M.W.C. to deal with the other 

factories. Thu project document will b~ prosentcd to 

tho UNIDO Of ficc in Addis Ababa by thu Ethiopian side. 

I 



• 

.. 

• 

.. , . 

** 4 

Finally, the meeting was ended at 11 a.m after the 

General Manaqer presented his sincer thanks and appre­

ciations to Mr. Adel for hi~ effort made to understand 
and to solve our problems. .-. 

~-~ '~ 
. ~.... -.. 
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