
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/




,1111~~ 11111
25 

~: 11111

22 

I. I I 11111
2·0 

11111 LS 

111111.
25 

111111.A 111111.
6 

MICROCOPY f1ESOLlJTION 1 EST CHAFl I 
N1\Tl!11\Jfli H11Hf 1\11 rH ',r:.~J[1fl.H!1', 

':ff\Nr1r1P[1nfffPF~J( F ~,1/1fFHlf>l 11)!1).1 

'/\N'.I 1•1,i I',( 1 ff .Tr ft/•f1T N' ,·, 



I 

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

8 CHZ'CENTRDZAP'FOAEIGN TRADE 8\llERPRISE 

~ THE NIETLLURGICAL PROJECT CONSULTl\IG 
~ & ENGN:ew«; Co. . 

Katowice, POLAND-

532 
I of :Z.) 

FINAL REPORT 
on realization of 

"Assistance in thelrehabilitation of 
·- ·~---+-~- ---

Siderurga National steeJworks_ 
!! the People's Rer:xtJlic of ~O~j 

UNIDO Contract N• 83 /48 

PffOJECT N! DP/ANG/82/flf» 

Activity Code SJ /01 /31.8 

-i b ~~" :(1~· c_, u..bJ-. 
Volume I - Report 

UNITED NATIONS INDUSTRIAL DEVELOPMENT 
ORGANIZATION 



I, 

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

VOLUME I - REPO.RT 

on realization of the contract between: 

the UNITED NATIONS INDUSTRIAL DEVELOPMENT 

ORGANIZATION /UNIDO/ and 
·., 

"CENTROZAP" - Foreign Trade Enterprise 

UNIDO CONTRACT NO 83/45 

PROJECT NO D•/ANG/82/802 

ACTIVITY CODE: SJ/01/31.8 

Elaborated by team of "CENTROZP.P's" specialists. 

on behalf of "CENTROZAP" 

Zbigniew CIUBA M.Sc. 

KATOWICE, POLAND. December 1983. 



• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-1-

CONTEUTS: 

Section 1.0. Abstract 

1.1. Formal base 

1.2. Aims of the project and of the contract 

1.3. Duration of the contract and constitution 
of the realizing, team 

Section 2. Introduction 

Section 3. Recommendations 

3.1. Production increase in the steel works 

3.2. Charge materials 

3.3. Upgrading of steel quality 

3 .4. II!'provc:nent of spare parts management 

• 

3.5. Improvement of maintenance services functioning 

3.6. Functioning of steelworks laboratory 

section 4.o. Body of the Report 

4.1. Preparation state of Siderurgia National 
~tcelworkz fer rc~li=~ticn cf the contr~ct 

4.1.1. Client's obligations 

4.1.2. Realization of client's contractual 
obligations 

4.2. Realization of contract tasks 

4.2.1. T~sks concerning production 

4.2.2. Tazks concerning of steel quality 

4.2.3. M~intenancc - contr~ctual activity 

4. 2. 4. Ac dv .i. l:.y .i.n Lhe range of training 
'and instrucionning 

• 

I 
I 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
J 

-2-

TABLES: 

No l - Specification of basic mcch/hydraul.equipment at Steel 
Plant 

No 2 - Electric motors specification - Steel Plant 

No 3 - Spccif ication of Angolan staff presence at 
Steel plant, during production period supervised 
by "CENTR0Zl\P 11 

NO 4 - 'l'echnical data of heats executed under "CEN'rROZl'.P" 
supervision, 

No 5 Heat course schedule under ''CENTROZAP" supervision, 

NO 6 - Technical data of neats executed solely by "SIDERURGIA 
Nl\.CIONI1.L" during period: September up to Nvv2mber 
of 1983, 

NO 7 - Initial content of sulphur and phosphorus in the bath, 

No 8 - Production inde~es of heats proccisscd solely by 
"SIDI:R':JI~GIA Nl.Cim~I~L" ir: comparison \·:ith heats 
processed under "CENTROZAP" supervision, 

No 9 - Quality indexes of steel produced solely by "SIDERURGIA 
NACIONl~L" in co::t1par is on wi 1:h st.eel proU.uce<l unO.er 
"CENTROZAP" supervision - Sulphur content -

No 10 -Quality indexes of steel produced solely by "SIDERURGIA 
NACIONAL" in comparison with steel produc~d under 
"CENTROZAP" supcrvjsion - Phosphorus content -

No 11- Quality indexes of steel produced sol~ly by "SIEDERURGIA 
NACIONAL" in comp::;}~ision with steeJ. proclucert unoer 
"CENTROZAP" s.ipcrvision - carbou content -

No 12- Register of maintenance/preparatory work executed 
under "CENTROZAP" supervision • 

No 13-I - List of professional training, carried out 
/steel making process/ 

No 13-II - List of professional training curried out 
/Mech/Electr. mi'!.;. ntf~nancP/ 

• 

I, 



I 

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

' 

- 1 -

1. 0.. .1'~b!; tract 

1.1. Formal base 

A formal base of activity was the contract concluded on August 

17th, 1983 between The United Nations Industrial Development 

Organization /UNIDO/ and Foreign Trade Enterprise "Centrozap" 

- Poland on rendering services for "Assistance in the Rehabi-

litation of Siderurgia National Steelworks in the People's 

Repub~ic o-F Angola" 

UNIDO Contract Nr 83/45 

P~oject Nr SJ/ANG/82/802 

Activity Code: SJ/01/31.8 

1.2. Aims of the Project and of the Contract 

The airts c£ the Project and of this Contract '4re to ensure 

fast and efficient improvement cf productivity of Siderurgia 

m::..t..i011u.l Slt::elwoL·ks iu Luan<lc:t through assisi...ance i11 L.caining 

of technical personnel and workers team. Tcchnclog~' of stcc- 1 

making, main ten.:-m cP. anil org•m j ;i:i'lti on har to bl? improve·d c.s we 11, 

The irrunediate objectives are accordingly: 

- to improve the O?erating and maintenance Procedures 

in steelmaking and rolling mill sections so as to increase 

their productivity; 

- to make possible the upgrading of capacity and quality 

of the 9roducts to the 09timum level; 

- to train the workers team jn steelrnaking, rolling ~nd 

mainti:?nanco. 

l\ccording to stnLcmcnr.s of chat_Jtcr /..OJ of thA Contr-<•ct ttw 

/45 cr:ilendcr d<lys/ LC!. tn the time from OctobE!r 27th till 
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The Contr<lct was realized by a team consisting of: 

- Zbigniew Ci uba 
/Team Leader I: 

- Zygmunt Drazek: 

Ryszard Pol: 

- Jan Grabelus: 

- Ma~ian Badower: 

- Jan Cjeslar.: 

- Boguslaw Lubieniecki: 

2.0. Ir.troduction 

Metallurgy and Mechanical 
Maintenance 

Electrical Maintenance 

Laboratory Assistance 

Steel M~king 

Furnace Oper3tion 

Engineer/Interpreter 

Engineer/Interpreter 

On October 27th, 1983 a meetin~; of "Centrozap" - specialists 

with SN - management was held. During said meeting the program 

of actio~ elaboratad by "Centrczap" - team has been presented 

to the management and the principles of cooperation hav~ been 

agreed upon. 

According the SN - man3gcmcnt wishes the "Ccntroz2p 's" ~cti vi t:/ 

has been concentrated mainly on improvem0nt of ste·elworkc:: where 

at the time bein0 a bottleneck in production of Siderurgia 

National Stcllworks exists. According to information given the 

rolling mill caoacity is much hic.:rher and there is a constant 

lack of charging material. Moreo•:er the ~l\J-I!l?n~gc~e>nt has 

presented the general situation of the works which suffer 

continuously on deficiency of adequate number of labour and 

qualified staff as well as material and spare parts. 

'l'he contract realization course can be spU. t into fol low.i.ng 

periods: 

- P~riod T st. - from October 27th to 1Jst. 1983: 

Stands ti 11 of thR furnu.cc du£' to l<lck of refractoriu; S'.:-ir liniL~: 

r.•:·.J.Lr. 
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In the said period familiariZir\'J with the furnace con-structiorc 

and the cooperating equipment was made. Simultaneously jointly 

with SN-maintenance crew a survey and maintenance of basic 

equipment was performed. 

- Period II nd - from Noren~er 1st to 7th, 1983 - repair of furnace 

refractory lining and of it's working platforms. 

All work has been done under super~ision and according to 

instructions of "CEtJTROZAP" - speciali5ts. During that period 

th~ electric, mcch~nical and hydl:"aulic installations have 

been prepared for operation in tight cooperation both by 

"Centrozaµ" - specialists and SN - servicing teams. Moreover 

during that joint work an on site training of the SN-roaintenan

ce crew bas been performed and proper methods of work, orga

nization and suitable technical solutions have been demon

strated. In the laboratory checkouts of applied analythic 

methods, work methods and professional qualifications of the 

personnel have been conducted. In this connection a systematic 

training of laboratory personnel by "Centrozap" - spcci3lists 

was started. 

Preparations of the furnace and it's ancU lary equipment as 

well as material i.ndispensable to start and continue the pro

duction have b_ee;·, realiz1.::?d according to the program elabotated 

by "Centro7Ap" /enclosure No 1./. 

- Period III-rd. - from November 8th to 23rd, 1983: - normal 

production. 

uuring said period 18 steel heats were made thereof three 

first heats /including one tota.t 1 y f<1i1Pd - r.cr;rncd/ WPre m::i,:·~· 

solely by SN-crew, while the subsc~urnt 15 heats /228 tons/, 
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"Centroz~p"-specialists. All heats performed under "Ccntrozap" 

supervision were successfull in accordance with the standard 

specification ~or the given steel grade and of high quality . 

. 
The production activities, quality problems of steel melts 

and other organizational and operational problems have been 

described in details in chapter 4.2. 

Nvrmal operation of the s tellwor1;s has been stopped on 

Ncvember 22nd-, 1983 due to the furnace charging crane failure. 

The motor of the hoisting qear Q = 12 tons has been burnt 

in -,_·csul t of winding short-circuit to the motor casing. Said 

si1nr .. -c.:i.1 cui t was caused by stator insulation damage due 

to high accumulation of mechanical impurities in it's casing 

/The motor was in operation withaUt maintenance since 1975/. 

On November 23rd, 1083 t.hP. SN-nii•m.-:gemi=m t decided to cor:tinue 

the steel melts using mobile cranes to charge the furnace. 

Considering however the hazard for the operating crew~and 

machinery connected therewith, said continuation ha3 been given 

up. 

- Period IV - from November 24th to December 10th, 1983 

Due to lack of a spare motor /one spare motor in the store 

was burnt since April 1983 ~nd another one has been lent 

to another plant/ both "Centroza9" and SN-management tried 

to arrange a repair of the damaged motor. It has been 

rewound by a specialized enterprise in Acgola. The rcwourid 

motor has been installed in the crane on Dcc.2 nd, 1983, 

however already on the next day j c.on Dec 3rd, 1983 it 

Insp0ction of the burnt clcctri c motor made by a commission 
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/see enclo~ure No.7./. As it w~s im?0sslble to obtain prc~ptly 

in the Angolan home market a ne\-: electric motor for the crane 

the production in SN-steelworks could not be resumed · until 

the end of the present contract i.e. until December lOth,1983 

In this connection the entire action of the "Centrozap" -

team has been directed at intensive training of the local 

crew, at elaborJtion of technical instructions on runrting 

the steel melts as well as at inspection and maintenance 

of installations and equipxent. 

The current activity of "Centrozap"-personnel was recorded 

in ddily reports /enclosure No.3/, where the course of daily 

work, production, cornrrents on organization, recorrur.e.ndations 

and proposals were duly noted. Said documents were conveyed 
to the SN-management and currently discussPd. 

At the final stage of the contract renlization a joint final 

record has been elaborated which describes the course of 

"Centrozap" - team activities. 

In the said final record /enclosure No.4/ sisned jointly 

by the Contract Leader and SN-Manager, the degree of plant 

readiness to run the production, the upto date problems 

in supply of equ~pment and of spare ~arts as well as more 

excelling actions realized by "Centrozap" - team have been 

presented. 

3.0. Recommendations 

Increase of production in Sidcrurgi~ National Steel worki 

requires taking of a series of measures in the field of 

organization ~nd tfchnics aiming at an lncrcd~e of pro~uctj-

of mnintcnanc~ services. In this conne~tion there is indi-
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all dom.:iins of plant activities, mainly however those con-

cerning organiz.:1tion of work, that of production, maintenance 

services, spare parts man.:lgement, raw materials supply and 

industrial safety. 

Instructions and documents refering to trainirg and technical 

matters, elaborated by "Centrmap"- team during the very short 

action under the contract, concern only some selected problems 

in order to improve the present situation at Siderurgia 

Natidn~l. Due to well understandable reasons they cannot pre-

tend to hP Cl complex elaboration. 

Below given recommendations comprise both temporary measures 

resulting in rapid but limited production growth and also long 

ra11ge {Jroposals to be realized within the above mentioned 

cornpJ.ex proqrarn. 

3.1. Production increase in the steel-works 

There exists a·possibility to increase rather soon the presr->nt 

production level at SN-Steelworks by systematic performing 

of 3 heats/day at two shifts/day work. It is necessary in this 

connection: 

- to ensure a punctual starting of all sceelworks equipment 

and installations not later than at 7,~o a.m./e.g.by workers 

on clut.y/; 

- to install adequate lighting at the scrap storage yard to 

enable scrap loading after dusk; 

the furnace should be left always charged and in cfficicint 

state after finished daywork; 

to increase the nurr.bcr of good inqot moulds in circulalion 

to at le~sl 60-70 pieces, 

to intrr .. _~._;,__c .i..,1L-v UjJUtcitiop a c.h1rd nasket for scrap chargtnr;; 
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to co1nplete the crew working in second shift, especially 

that of the teeming bay, and 

- to keep always under pn~ssure the hydraulic station of the 

furnace /do not empi.:y the hydraulic accumulator/. 

Realization of the above mentioned enterprises shall allow 

to increase tlic present productior. level by obt.30 %. 

3.2. Charge materials 

The quality of scra!l used in the steelworks cannot be claimed 

though temporarily occurred inclusions of highly sulphurized 

elements, deriving prob.:-::lbly from petrol refi;.iery installations. 

Inspection of scrap in that respect must be morP severe. 

Presently ch~rgcd scr~p is rather liqht wh~t makes ncccss~ry 

several times charginn of the furnace and extends considerably 

the duration of heat. Installation of a scrap baling press 

can improv0 hjghly the scr~p chrirr;ing 0nd shorten thi:o 

hcnt duration by abt. 20-25 i Lime used in Siderurgi<-1 Naticnc:-tl 

I 
I 

is of a very bad quality. Said lime is totally slaked /Ca/OH/2/ 

and in form of dust. Such kind of ljme is not applicable in 

steel production process in an electric furnace. 

Upgrading of steel quality as well as irr~roving of work 

conditions of the crew depends to a very high extent from 

current supply of lime in good quality. 

It should he burnt lime in pieces /CaO/, well protected 

against moisture. 

3.3. 1Tnari1rlina of st-P.Pl m1lll if·v 
------------- .-.-.._....-a!-

Analysis of heats m;:idc by SN /sec chnptcr 4.2.2./ has 

that the I ! I ; (. ·, ; I " . -, 
- , ' r.:· f ,'Y'r'"lf'·lJ('P'.: 

by ~ hi<Jh contents of srilph11r and r;ho;,nhorw; in tJ,c steel, 
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exceedjng often considerably the values admitted in 

obligatory standards. Moreover there has been stated that 

during heats no ~ction aiming at lowering the contents 

of those two elements in steel has been done. Very uften 

the~or P-contents in the ready made steel is higher than 

in the sample taken from the liquid charge. 

Steel quality is influenced to a high degree by improper chars9 

material m~inly by lime. 

Replacing the presently used .Lime by burnt lime i.n pieces 

is one of very important conditions of steel quality upgrading. 

As regards proper performance of steel heats there is absolutel~ 

necessary to follow the technological instructions elaborated 

by "Centrozap" team and enclosed to the present report 

/enclosures No. 5,6,7 and 8/. 

Above presented state as regards the steel production techno

logy is a result of low professional qualifications of the 

operating crew and very scarce knowledge of basic metallurgy 

principles. Improvement can be achieved by intensive training 

of the furnace servicing crew by highly qualified instructing 

personnel. It must be emphasized that a c;i:x: weeks training 

period performed by "Centrozap" - team was too short in order 

to oblaln durable results and such kind of training should 

be con tinuqd. 

~roy~_i:n~nt_of_spa~~-J!arts man~st~l!l~·1t 

Inspectlon of spdre parLs equipment for the essential steel

works installations, ni:•rforrned by "CPntroz<n>" - team has sho~·1:1 

that the i::xjstinq situ<'ltion is at the edqc of Lreak-dow11. 

It concerns both the mechanical as well as electrical parts. 
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For instance considering the hydraulic system of electrodes 

control:nny fuilure of IIRR-controller me~ns a long-term brcv.k 

/until the replacement shall be supplied/ in operation of the 

whole steelworks. Identical situation is in the range of 

electric spare parts like contactor, motors for the cranes 

and pumps as well as mai~ switches for 15 kV-Voltage. 

"Centrozap" - team handed over to the SN-management a list of me:: 

urgent needs for the basic installations /see table No.I.and 2/. 

In such circumstances there is absolutely necessary to make 

soonest pos~ible a detailed inventory of all lacking spare 

parts in order to create an indispensable reserve of those 

parts as well as any other maintenance materials and accesso

ries. Any action in this respect is already now very delayed 

and the plant may expect in the nearest future serious 

troubles as regards continuity of production just due to the 

above described nearly complete lack of spare p~rts. 

SN-plant <bes not dispose of any organized spare parts mana

gement, e.g. there does not exist any record of all electric 

motors both those installed ones and those spare ones /stand 

"Centrozap" - team has made an inventory of those electri.c 

motors /see table No.2/ and prepared a ~pecimen-record card 

for electric motors and orinciples of sL.ore administration 

in that respe9t /see enclosure No.9/. Such record-cards 

should be elaborated for all mechanical, electrical and 

hydraulic equipment elements. 

I 
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3.5. ImprovP.mcnt of maintenance services functioning 

Planned and long-nmge preventive action with resoect to maintenance 

services does not exist in the SN-plant at all. ~o schedules 

of routine surveys, muintenance and repairs of basic pro

duction installations are elaborated. In principle only 

extempore actions are Pndertaken in the plant in order to 

eliminate the effects of break-down or failures occurring 

and lo perform the necessary rcp~irs connected therewith. 

Specifications of maintenance work schedulPd· for individual 

repair days are realized only partly due to a very low 

productivity and poor discipline of work. 

Acute lack of spare parts and basic technical materials 

considerably ~ffccts negiltively u.nd disorgnnizes the functi~r

ning of maintenance services. Professional qualifications 

of thE: mainten~nce J:.>ersonnel are very low and it is poorly 

equipp~d with tools and measuring instruments. 

Situation described in the present repo1t calls for an im.me-

diate and effective action in order to Glter the organization 

and system of work of the SN-maintenance services. There is 

necessary to direct its attention towar6s long-range preventive 

actions wjth res~ect to routine surveys, maintenance and re

pairs of basic production installations~ strictly according 

to elaborated schedules. In this connection the instructions 

elaborated by "Centrozap"-team should be strietly followe·d 

/enclosures No.10,11,12,13,14 and 15/. 

All th~ above rrontioned is conditioned by supplying the plant 

with indispensable soare and stiln(l-hv rrnrts. ter.hni cal matpri ;i l .'" 
. 

and accessories as well as supplying the maintenance personnel 
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Most urqen~ is also the matter of improving the personnel's 

qualifications and intensive training of same in a spec:all:Z' 

organized for that purpose traininq centre. It is absolutely 

urgent to translate into Portuguese language th~ servicing 

instruction of "Inq.L.Tagliaferri" - producer and hand it 

over to responsible me·nbers of crew. 

3.6. Functioning of steelworks laboratory 

Methods of wet anal~{sis f0:- determination of chemicu.l cmi:lpo-

sition of steel, applied in SN-plane are proper and effecLiv8. 

They do not need to be chanc:_red with respect to some different 

technical equipment /e.g.Leco or quantometer/. Ur~ent matter 

is however to complete the present laboratory equipment. 

There is lack of heating·platcs to h~at up the samyles, Mars

furnaces and other minor equi:r::iment elements. The indoor tem?~r-:.

ture in the laboratory is also too high /obt.3S-4o
0 c/ whicn 

causes decomposition of some cherr;j_cal reagents. Inst.allatio;-: 

nf ~n effective 1ir-conditioning of· the laboratory roo~s is 

thus necessary. 

A part of labor~tory personnel dis~oses of sufficient professi:

nal qualificatio;1s /3 of 8 nersons/ to perforM quick and re

liable analyses, however there ex:!..str.: still urg~r:t nece£;:;i t~· 

of further tr air. lng and education of other or new ones. 

To improve wholly the functioning of laboratory there is 

necessary to follow in full ranqe the recommendations giv"n 

in the enclosure No.16. 
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4. 0 Body of the Report 

4 .1. Preparation state of Siderurclia National Steelworks for 

realization of the contract. 

4.1. 1. Client's obliqations 

According to the contract /Annex E.of February 14th,1983-

i terns 3 .1. to 3. 5/ the client was obliged to the following: 

Customer shall secure the constant and ample suoply of 

scrap and all materi~ls nccessar1 for production like 

fluxes, dolomite, maqnesite, refractory materials, ferro

alloys and others required for normal operction of 

steelworks /including sufficient minimum stock cf scra~ 

and other materials/. 

Customer shall secure the constant and ample sunpJy of 

all necessary energy agents like electric energy, oxygen, 

water, mazout, oil and others required for normal opErati=~ 

of st0e lworJ.:s, 

Customer shall secure the cor1stant and am!Jle supply of 

all necessary spare parts, tools, rr.easuring instruments 

and apparatus, accessories, machine components and other 

macninery anri equi!'.>ment securing normal opcr.:ition of steel

works. 

- Customer sh~ll secure the full quantity of its personnel. . 
- Customer shail make accessible for Centrozap's specialists 

all servicii.c; ar.d maintenance documentation of the Electr:.. ::

Steelworks, all production documentation as well as submit 

all necessa~y explanation~ concerning the operation and 

maintenance of the Steelworks. 

4. 1. 2. Realization of rHen t 's contrc=wtual obligations: 

- Charge materials: 

The client supuliE2 :.:-.:
1.:.!:;ncnsablc for production 

amounts of steel s~rap, ore, lime fluxes ~nd ~erro-alloys. 

Some cs~~cnt i ul clai rri.s could bco ra i. .Sf'd only wi tb n·spcct. 

comw~rcial quality :-;crap /mixed liqht and mc·di11m scr,:ip/. 
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That caused th0 nece~si ty to charge additionally the furn ~c::: 

more times /5-6 baskets/ which considerably e'<tended the 

duration cf heat. Summary loss of time for chargin~ the 

furnace oscillated from 40 to 60 minut0s i.e. 20 to 25 % 

of heat duration. Besides that a considerable ~art of the 

scrap derives fro111 petrol refinino installations, highly 

sulphuri zecl. 

Essential reservation is to be made with resoect to the 

quality of su~~lied ljme-flux. It was slaked lime /Ca/OH/ 2 / 

nearly totally in dusty form. The share of sized pieces 

fraction was only 10-20 % of the whole amount of used lime, 

hereby tl1ere were nieces of unburnt limestone. That lime 

was stored in O?en air being exoosed to atmosphere in fl uenc-:= 

/moisture/. The low quality of lime created considerable 

difficulties in oerforrninq of heats both technologically 

/long lasting, burdensc~e and less effective desulphurizing/ 

and from work safety paint of view. /strong flame ejections 

lir.;e has also an unfavourable influence on Cfassir.a degree 

of steel . 

- Refractories 

Due to the lack of refractories the electric furnace at 

start of contractual activities was not ready to expioitatic~ 

Ten days of standstill were lost in a!'lticipation for delive>r~ 

of refractories and reoair of furnace. 

- Moulds 

The plant did not dispos0 of rcst?ective number of moulds to 

run normal· Production. At start of the contractual activitie~ 

there were only 45 moulds available /during oocration that 

num_l:ier was decreased to 42 cmly I, while for one heat there 

are necessary 30 rnonlds. In such circumstances in the· nracti

ce always the snm~ set of mould was in constant use 'l'h us 
• . t. ~ . " I l . - _ , 1. - I - - - - -- • 1- - f _ ...._.. - • .. , _, -• 1- -. -1 "'- - \... .... 
VVJ.H.;U l.Jt:.;J J.ULJ11.1.1Jl.f 1.,.IJt! ,;.,;H .... l..-VUU 1&\-Ut- Vt..:J. "( Jl\...Jl- IH\..JU.1. 1_.to'.'"-' ltUU '-V W'-

us0d which CRuscd ohj0ctinns of the s0rvicinn crew an~ jt's 

refusal lo ncrfonn i1 cons(~cuti.vc thi.rd heat on the: s0rr:r-! cl<:·;. 

On terminatjon of the nroducti.on in re~;u]t of "Ccntroz<Jn':;'' 
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Organization of transportation and storage yard operatio~ 

The charqc n!iltcrial WdS being deliver2d from the scru.t? yar.::. -

the furnace in baskets transported on a wheeled platfor~ c~~ 

drawn by a tractor. Such method of transportati.o:.1 was not 

reliable enough due to bad technical condition of the 

tractor and the olatform car, mainly due to defected rubb~r

tyres. In this connection there occurred often numero~s 

delays in deliveries of charqing material to the furnace 

which affected unfavourably the duration of heat. 

The equipment of storage yard cun be considered as sati~O:·:::..::-:. 

however additional installing of one baling oress to oroces s 

the light scrap wouJd considerably ir.crcase the loadi~n 

capacity 0£ the baskets, reduce the number of furnace cLar

gin•]S and would shorten also the duration of heat. 

It is also necessary to draw the attcntian to the fact tha~ 

absolutely no liahtinq is available in the storage y2rd. 

It made i1t1possil>le the loading of b2:>kets after dusk and 

thus no heats could l>e performt;J. in the evening nours. 

- Plant equipment in snare and stand-by ~arts. 

The steelworks are very badly 2quippcd with spare ~md 

::, Lc111d-by oarts for mechanical and electrical in~tallatiuns. 

Enclosed Table No.l. oresents a specification of basic 

mechanical and hydnrnlic inst.31 J ations decisive for the 

furnace run. 

Out of 10 specified items only one is equiDped with 
. reser\·0 

parts but noi quite sufficiantly. It must be laid stress 

on the fact tl-iat such situation and before all lack of 

rC>~_;crvc parts for i terns 1 ar.d 2 directly affects ir. most 

negative w~y the whole steelworks oneration. Similar, if 

not worse situation occurs as regards electric drives of 

basic steelworks installalions - see taule No.2. Out of 

basir: drive i terns SN-ol<mt di~~;.>c::::cs of reserves for only 

one item. Eigh~ rnotcrs are bur~t being deposited in the 

plant store, whl_lc other 10 mot.ors in use have no stand-i:w 

ratjon in ordC>r to install ci sUrnd-hy motor, due to the 
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of the whole steelworks. Said stnndstill prevented 

"Centrozaptt-te~m from realization of contractual tasks in 

the part concerning production level increase of the steel-----------
works. 

- 'l'hc crew and dL:;cio:ine of work at basic T_:>roduction work 

stations. 

The number of technolo~1ical crew of the steelworks in the 

period of "Centrozao 's" supervision of hea~s has been qi ve~ 

in table No. 3. The presented data show that only the~ first 

shift /morning shift/ disposes of nearly sufficient nun'ber 

of personnel /15-20 workers/ to run the normal ryroduction 

/21 persons necessary/. The number of crew in the ::econd, 

afternoon shift was rather insufficient /11-14 workers/. 

It concerns mainly the ue::-sonnel of the teeming aisle where 

instead of the minimal number of 8 workers were cresent 

on some days /e.g. 14, 15 and 21st of November/ only 1 or 2 

persons. In such situation performina of a third heat duri~~ 

the second shjft w~s impossible jn pr2cticP due to l~ck o~ 

personnel, not to mention other oroblems like c.g.difficul~i: 

with charqe supoly after dusk. 

Tne steelworks is run daily from 7,3o a.m. to 22,30 n.:n. 

excepL Saturdays /maintenance work/ and Sundays or other 

holidays. Such worY.inq tirr.e organization is result of the 

special conditJons orevailinq at oresent in Angola. 

However it huci to be oointed out that only in rare cases 
• 

the work has started really at 7,3o in the morning. 

The crew usua1iy come to work at abt. 8 ,oo o'clock which 

was due to tr~nsnortation difficulties and the real work 

at work st~tL.ms stcirted i.n fact only at abt. 9 ,oo o'clock 

i.e. after b1·02k fast. The work was afterwards interrupted 

between 12,oo and 13,oo o'clod:. due to the lunch '.:.ime. 

That did not concern the furnace servicinq crew which 

receivccl foocl at the worY.. stcition. 

'fhc Llbovc clc<;cribccl :-3tdLe of S•·:-01<111t preparaU(Jfl allrM:o; 

to crinfi.rrn thut t-hr.:· clir:'nt did not fulf'..11 his ccntrc.,ctu~1: 

obJ.tc1aU.ons which rr:ac1C' i:r:noc;sib1e the rcalizv.Uor: of 'tll 
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4.2. Realization of contract tasks 

4. 2. 1. T<1sks c.;ouceruinq ~roduction 

The course of "Centrozap" - team activities in the sphere 

of p::-oduction as well as causes of rather low nUP.lber of 

heats perforrned,havc been described in chapter 3. 

Chemical composition of produced heats and basic production 

volumes have been presented in ~able No. -1, while the course 

of heats in time·h~s been shaNn in form of a graph in table 

No.S. 

------i 

The period of pure production activity of the "Cen trozap"

team lasted only 9 workina days durina which 15 heats of 

steel of A24 and A40-qrac1e were done. Total weight of those 

heats amounted upto 228 tons of good ingots. During 6 workin; 

days there wer~ made 2 heats each while durjng the othPr 

3 days only one heat per day was performed. Failure of the 

furnace charginq crane made irnoossible increasino of heats 

number. 
On l'.:, lG, 17 ancl 13th of NovemL{;!r due to the ~ ..i:.t:ficieut 

time reserve beinq at disoosal isce tab le No. 5/ each tirr.z 

a third heat during the second shift was pl~nned. For 

that: ourpose- a resoect:i.ve amount of heavy scrap in form of 

"skulls" and. also moulds have been c.arlic;:r orct-1 a:red, the 

scrapyard beina without lighting. 

Said intention could not be realized due to: 

- on Nov. 15th, 1983 - lack of personnel in the teeming- aisle 

/therein comole!:.e lack of teeming ere· .. ;. 

- on Nov.16th, 1983 - oersonnel refus~d to work at servicin~ 

of hot rr.o~l.'ls ccts after the second 

heat, 

- on Nov. 17th, 19 83 - necessity to repnlr the furnace heart~; 

and lack of personnel ln the te~ming 

aisle, 

/therein corr.nJ.ctc l~ck of tccr1.ir1q er::::·: 

syst~mAtically at SN-stco1works is quite realistic providnd 
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that a series of initiatives in the sphere of technics and 

organizat.ion, described in chal'_)ter J.i., shall be realized. 

In table No.6 re~ults of 60 sequent heats producc<l at SN

..:.plant in the time from l\uaust to November 1983 have been 

specified in order to obtain comoarati ve data.· When cal<...ula

ting the production indices the he:its last.inc, longer than 

15 hours have been omitted. Obtained prod~ction indices for 

"Centrozap" and SN-heats have been orese,; ted in ta,l:>le No. 8. 

Comparison of obtained ir1dices ::;hows tho.t average Ju1-aLio~1 

of heats performed under sunervision of "Centrozap"-team 

was by 2 hours and 37 minutes i .e .by obt. 30 % shot·ter while 

·the rate of pr9duction/hour was higher by 0, 89 tons/hoc;r 

i.e. by 35,5 %. 'I'he yield of aood inqots was .:i.lso more 

favourable at ;'Cen troza.ry"-heats oS thPre Cr_)U} C b!? obta.inecl ' .. 
i 

an average yield by 7 ,9 i hiqher than at "SN"-heats. Simila:::-
I 

figures showed the consumption of power where a decrease of 

consumption index by 60 kl'll1/ton i .G .by 7, 5 % could be noted. 

Considering the level of the above mentioned indices there 

must be stated that hea.ts sunervise<l by "Centrozap"-teum 

with analyzed SN-heats. 

It can be expected that the results were still better if 

the circumstan:es would allow to produce more steel. 

Very serious obiections can be raised as regards organiza

tion of work a~ ingots evacuation from the teeming aisle. 

Most of the o .. x~rations were done manually creatin~ much 

hazard for the crew.It has been proposed to install a 

carria~e ooerai.:inq between the aisles to take off the 

ingots which would considerably improve the ~resent situatic~. 

Said problem has been <lcscribed in details in enclosure No.17. 

4.2. 2. Tasks concernina upgradina of steel quality. 

To evaluate the quality of steel there have been studied 

the results ot chemical analyses of heats made under "Centro-

zap"-tean su?crvision and those made by SN, w!tic:h cire in:csc'.:.

t0d in t~hl~~ ~o.S, 6 ~~~ 7. 
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Such evalu~tion has been based on: 

- oercentagc of eliminated sulphur during t~e heat and 

the sulphur content shown in the final analysis, 

- percentage of eliminated phosphorus durina the heut and 

the phosphorus content shown in the final analysis, 

- percentage of refined /eliminated/ carbon durina the heat. 

Sulphur content in the steel: 

Qualitative data concerning sulphur content in the heats 

performed by SN-steelworks and under "Centrozap"-supervisio:i 

have been specified in tablic No.9. Analyzed chemical compo

sitions ~f steel frorr~ heats made solely by SN show that 

major part of them has not been desulohurized. 

This can be evidenced by an increase of average final sulp!1u!'." 

content by 0,001 % in proportion to its content ln steel 

sample after fusion .Moreover cmt of 56 analyzed heats 39 of 

ad-roi ttcd by the st<mdurd in force and thereof even 17 heats 

/30 ,4 %/ were with sulphur content above 0 ,060%. 

It should be pointed out that according to standards pre

vailing in Europe transgression of sulphur contents already 

by 0,001 % causes disqualification of the heat from the 

desired grade of steel and transgression of the aqreed limit 

of 0,060 % causes complete rejection of the heat bcinq not 
• 

applicable for rolling purposes. 
In heats perfo _raed uri<ler "Centrozap"- supervision desulph,..iri-

zinq was made u.nd an avera9e suh)hur decrease during the heat 

by C ,007 % was reached. 

It is true th< t in 4 cases /26, 7 % of the total number of 

heats/ the sulphur contents admitted by the standard was 

somewhat exceeded but it was caused by the fact that there 

was r10 possibility to execute from the angolan crew an 

addition of rcspecti ve amount ,of limestone to the furnrtce 

and to force th0m to manual flm;hinq of slaq. It must be 

add~d too lhat the cunditi0ns of nron0r condu~Ling the 

quality of liDG used in Sjdoruni~ Natinn~l Stc~Jw0rks. Sai~ 
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Phosphorus content in the steel: 

Mien ~malysinq the data soecified in table No.10 it must be 

stated that no expeclient denhosphorizinc; of steel in heats 

performed solely by SN w;:is conducted. Th<it is evj denced by 

any change in average oercentual Phosphorus content in ste-o::. 

sample after fusion com~arecl with the final analysis of hec:.': 

/see table No.10/. Morf'»over even in 15 cases /25 % of heats/ 

the admissible s.:.andard for phosphorus content in steel was 

exceeded. 

In heats supervised by "Centroza~"team the averaqe decreas~ 

of ~hosphorus content amounted uoto 0,010 % and only in one 

.case the admitted standard value was exceeded insiqnifica.r.~:~· 

by 0,002 %. 

Carbon content in the steel: 

'!'he amount of flushed carbon during the heat has an essentia: 

influence on the deqassing rate of the metal hence also 

on the quality of steel. At ordinary carbon steel grades t:;E: 

auiuuuL uf .intensively flu::;hed /removed/ carbon shoulcJ. 110\: be: 

lower than 0 ,15 % while for values lower than 0 ,08 % deg2.ssi.:-.~ 

of steel is insiqnificant. At heats conducted solely by SN 

/see table No.11/ the average flushing of carbon amounted 

uoto 0 ,13 % while that for heats under "C12nL:.cozao"-te:arn 

supervision-up~o 0,16 %, hereby even 25 heats of SN /41,7%/ 

were flushed inadequateJy. At heats under "Centrozap"-super

vision only on::: such case was observed. 

The above per~ormed cornparati ve analysis allows to con cl uc1~ 

that the quali ·_y of steel produced at SN is very low • 

. The individual quality indices are incidental what is an 

evidence of th~ fact thut no intentional steps in order ~c 

desulphurize, to dephosphorize and to flush the steel have 

heen un~0rtaken. Moreover the poor quality of char0e rnal~ri~:· 

/very often highly sulphurized scrap/ and mainly i~)rop~r 

limestone are to n high degree the cause of obtainina sue~ 

incidental results and of the low steel quality. it should 

be Cldcled th11t in the olant there is no ter::hnica] inspr~ctir.:: 

activity ~nd the tensil0 stronqth tests cannot b0 pcr~1r~2~ 

l 
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Training o.f th_e crew pcrforn;ed during t rainin~ heats; nume

rous lectures and seminaries with the crew have shown that 

the level of basic metallurgy knowlcdqe is very low amonq 

the furnace servicing personnel. It concerns both the smelters 

and foremen. The state of affairs presented above is alarminc; 

and requires inunediatc steps to be undertaken in order to 

improve the situation. 

Said problems have been presented in detail in chapter 3.3. 

4.2. 3. Maintenance - contractual activity 

According to SN-management wishes "Centrozao"-tcam conce;i-

trate it's basic activity on improvement of steelv:o6~s 

maintenance services. However in some cases resulting from 

immediate: operation needs supervision and assistance was 

granted also in elimination of electric and mechanical 

install~tions fail~res of the Lolling will. 

- Preventive anu repair action of maintenance services 

Just in the begirning th2re is necessary to state th=.t SI-J

rnaintenancc service in prinr.iple does not run any long range 

and planned action concerning inspections, maintenance and 

preventive rtpairs. 

That action of ~aintenance services is limited at present 

nearly totally to irmnediatc elimination of failures and repair:.: 

of damaged equipment and its clements. That is caused by . 
insufficient p~eventive activity of the supervision personnel 

and by catastro_Jhic lack of spare and standby parts for 

basic equipment items of the steelworks /see chapter 4.1.2/. 

An example confirming the above statement are circumstances 

concerning the failure of furnace charging crane motor on 

Noveinb0:r 22nd, 1983. Said failure caused a break-down of 

s tee h:orks for more days due to a lack of a stand-by motor. 

As stated one of two st<lnd hy motors was damaged /burnt 

insulation/ since April 1983, and the other one has been 

lent to nnothcr olDnt. Thu~ no soarc unit was on site. 

Thus th~ activity of "Cr!nlnn<l!J"-tc'arn within t~l(' :r.::-.nrtp, of<;;.-. ..-, 

works rnainlcn<1nc0 l1or; been cl.i:::-~clcd to: 
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- implementation of planned preventive-repair and 

maintcn~nce services methods, 

- training and instruction action in the scope of 

proper ·methods and organization of work. 

In this connection a series of instructions and directives 

for conducting of routine insoections, maintenance a~d 

repairs of basic equipment of steelworks were issued /see 

enclosures No.9,10,11,12,13,14 and 15/. 

During practical tr~ining there has been tried to implcITent 

the principle of routine inspections of steelworks installa

tions during all planned breaks in operation of the plant 

i.e. on Saturdays. In this connection a specification and 

a program of work at the furnace and charging crane has been 

elaborated /see enclosures No.18,19 ,20/, which has been nartly 

executed only after 4 successive repair breaks. The causes 

of suci1 sluggish realization were: 

- repair on No<s;;.12th, 1983 - there cc:.n12 tc ~·1~r1~ onl~l 

the mechanicians 

- lack of electricians, 

- repair on Nev. 19th - only a part of task was done as 

the Personnel worked only for 

4 hours 

- repairs on Nov.26th - and Dec.3rd, 1983 - the mainte

nance personnel did not com~ to 

work. 

The above example shows that the bad.discioline of work and 

non-availing of the bredks Jn oueratiun for repairs havA 

an enormous influence on high susce~tibility of equipment to 

failures in SN-Steelworks. 

Besides the above mentioned main directions of activity the 

"Ccntrozap"-soecialists instructed and directed the action 

of SN-crew concerninq solution of runnina problems in plant 

operation in bot.h C<1SC'~.; i.n fri(·rn1ly cc.ir.irr·on conm~nd:Lnn. 

In this connection a series of elaborations /see taLle Nu.12/ 

wt:.:~.c. 1-•·"-~!n11.'o·d where from to the ::1u:oL i1;:fJC>Jt-ir1L cu:1r1i.:.. 

1. R0n<d i: of Pi}·V switch in i·hr> '.~11b~·;L1f-ion Slmplyincr the! 
(.',, c ': \ i r.· fur•·.·""'''. , 

I 
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2. Repa:L r of the charging door frame, 

3. Making of a new working nlatform for servicing the furnac2 

tappina, spout 

4. Elimination of failure in the Kramer system. in rolling 

mill drives, 

5. Repair of slab pusher at the pusher furnace at the rolli~~ 

mill. 

Equipment of the maintenance ~ervice 

The state of electrical and mechanical maintenance service 

equipment with tools and measurinq instruments is ina

dequate. The electrical service team of the steelworJ:s 

and rolling mill dis~Joses only of one universal measurir:c: 

instrument. There are no instruP."!en ts to measure the state 

of insulation, no meqohm-meters and no other electric 

medsurinq devices. 

It has been stated that tools of the given ~cr~icing ?~e 

for corrnuon use ,there do not exist any individual outfit 

kits neither for the electricians nor for the mechanidc.:-. .:::. 

Such situation causes that ~he muint .. enance service-· .Ltan 

called to r->liminate the fa.ill1re or break-dawn,cornes 

to ascertain the nature of failure and afterwards only 

he looks after a suitable instrument for reo~ir. 

Such orqanj zation of work has a very bad influence on 

the time needed to eliminate the fault. 

In this co·mection the "Centrozary"team prepared a soeci

fication o!' basic tools and instruments to form the 

equipment •Jf t!ach rnechanician and electrician P.mployed 

in the ~aintence services /P.nclosures No.11 and 15/. 

- Organization of maintenance services and its professional 

qualifications. 

No comments Dre mnde as regards orqanization chart of 

\_.,L\...". 

Se.r.i.uus objection<; h'c11:evc~r. rnu~;t lx~ raised witi1 re~JTJ(~ct 

to the level of qt1<1lifications of san~c as reqards their 

basic knowledge and professionol Fk ilJ . 
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Only three persons out of total 12 employed in electrical 

services have qualifications at the level of a basic vocaL 

-nal trainincr course. 

Very similar is the situation in mechanical services where 

a similar level of education !1ave redched qnly 4 persons 

out of 18 em~loyed in total. 

The problem of training and rise of ~rofessional qualifica

tions is therefore very acute and important. It must be 

.solved soonest possible by Siderurqia National. The very 

low level of personnel qualifications is influenced 

essentially also by a complete lack of any servicing 

instructions and maintenance instructions. ror example 

a detailed producer's instruction regarding servicing 

and maintence of the furnace and cooperating equipment, 

issued in French languaqe has not yet been -translated 

into Portuguese and it is not accessible to the steelworks 

Act.i vi ty in the ranae of traininq an -1 ins tructionninq 

"Centrozap"-specialists team, considerina the rather short 

pe:riod of time available withi!l the contract /only 6 wec!-:s/, 

has c:oncentratec.1 the effu.cts on traininq of the SN-!JersonneJ. 

and on direct instructin~ during jointly executed onerations. 

In such way were conducted all heats r.1ade under direct 

supervision of "Centrozan" - specialists. 

Traininq in practice has been performed with respect to 

application of prooer methods of flu:-hing, depho::;phorizing 

and de!rnlphurizing of steel during t>e heats. The influence 

of applied charge components OD steel quality has been 

explained.' Proper methods of furnace servicing, its refrac

tory bricklining and its repair's were demonstrated. The 

servicing crew was instructed in the range of proper ingot 

stool hrick laying, application of suitable mortar quality 

and preparation of bottom couring sot-up~Dcsidcs training 

in practice during the heats a series ot lectures and 

e~planatory s0minars concerning theory and Practice of basic 

In similar w;:N main stress has been laid on training in 

J1raclicc c1uri11q in'11'cr:llonr; <~.nc1 rcpa:i.c; of st_r,c·lwcrY.f-; 

I 
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installations as reqards the electric and mechanical 

personnel of the maintenance services. 

Morever the supervisinq staff of the maintenance oersonr:.el 

has been ins"tructcd with respect to planned oreventi ve and 

repair actions and routine inspections and maintenance 

of steelwhrks installations. 

The subject-matters of trainings,schoo1inq and instructing 

for supervising staff and other servicing ~ersonnel of 

SN-Steelworks, the number of oarticipants and duration of 

those activities have been given in table No.13. Only more 

important prublerns have been presented omitting many minor 

actions realized in practice directly during normal opera

tion of the plant. 

Much stress has been laid on training of the laboratory 

personnel considerina the reliability and correctness 

of applied methods and speed of performed analyses. 

It iE abvious that in su~h short period of time there 

was not possible to irnplement effectively and in durable 

way ull the clements of ~ro?er handling as regards steel 

smeli.:iny technology and mainlt-~11anc:e ::;ervice::; UJ..H:!rdL.i.un. 

Main barrier forms in this cas~ the professional level 

of the crew and the ~racle of plant equiprr.ent with soare p.:i.rts 

suitable tools and instruments. 

Lasting rise of production level and that of SN-personnel's . 
qualifications requires thus a long-range training-schoolin0 

activity as well as solution of a series of oroblems 

in the range of technology and organization. 

All those probl~rns have been discussed larryely in chapter 3. 

Katnwice,Poland, December 1983. 
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SPECIFICATION OF ANGOLAN STAFF P~ESENCE AT STEEL FLANT, 

ouRIN3 Pf...OD!JC'IIJ:-.· PI:nron suPER~1I3ED 3Y 11 cr:?JTnou~P 11 

r ------- Ku .. ";ber of op·2ration~ 
i Shift 

/~"Jrocess/ staff 
Date 

I 

I Furnace 
personnel 

Teeminq .ba~A 
person:1el -

--~~~~~~~~~~ '~ 

~----rn~l ~~quired ~- _; - ~ U "" <;:; ·• ~ • I 4 8 
~J~ ~ormal operation 

! 
-~ -- -.-------- - ----

0 
. I I 4 I I 

1 • L. 83 • ' 4 I ' ; I 

i II 3 4 

Brid:
laye:rs 

.;, 

5 

1 

Crane 
, operators 

4 

4 

4 

Te.blc~ No 3. 

Tra!1sport 
operators 

2 

2 

2 

Total 
quantity 

21 

19 

14 
-~~~-~~~~~-..;~~~~~~~~~~~-~~~~~~~~~~~~~~~~~~~-~~~~~~~~+-~~~~~~~~.;.-~~~-

~ 
~ __ , 

-1 
'2. 

.. : 
'-' 

- - C'i 

+.: 
-:: 

.µ 
;::: 
() .. 
-' 

,_., 

.. , 
"' ,_, 

14.1::..83 I 3 6 

II 3 2 

15.11.83 I 4 4 

II 3 2 
)__ I 

16.11.83 I 3 4 

II 3 4 

l 7 .11. 83 I 4 4 

II 3 3 

18.1L83 
I 4 4 

II 3 3 

I 3 3 
21.11.83 

II 3 l 

5 4 2 20 

3 3 2 13 

6 3 2 19 

2 2 2 11 
------ - ---. -------------------

5 4 2 13 

2 3 2 14 

6 4 2 21) 

2 3 2 13 

5 4 2 19 

2 3 2 13 

4 3 2 15 

3 3 2 l:.? 

Remurks 

On :;ovc:n
be:c .15-th, 
19 83 
la cl~ .J f 
teE.;;~.ing 

bay pe:rson 
ncl du
ring all 
2-nd shif£ . 
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TECHNICAL D.?\TA OF HEl1.TS EXECUTED UNDER "CEN'rROZA.P" SUPERVISION 

/from November 10-th up to November 21··rd, 1983/ 

~-· --·----.---- --~ ----
1 • • 

Heat- I Final steel analysis i 
l Metal
: lie 

T 
!Produc-1 

Date number ---...--------------.------.. charge 

Mn p ! s I Si I 

!tion in1 
\~orm+-ofj 
, ingo ~s : 
. kG c 

10.1L.S3 -: -9267 I 0,25 ; 0,47 i 0,024: 0,039 I 
; 9268 ~ o,35 ~ i,20 ; 0,047; 0,024 I 0,09 

0,27 

kG 

20.aso: 16.570 
18.300' 15.660 

' 
El.power i 
consump-I 
ti on I 
k\vh/T of i 

charge ! 

671,5 
672,l 

I 

'£ab le~ No 4. 

Heat 
dura
tion 
hours/ 
/min. 

Total 
ti.r.1c of 
inlcrr.:i-
pt ions 

m.i.n. 
--...--~---

6 "52, 17.: ' 
4 "50, ! 2 . ' 

" 

i 14-:-1i.s3; 9269 0,14 : 0,42 0,036 o,oso I 0,14 19.610 i6.55o Ga1,o lo"s2;~396-

15.11.33 9270 
9271 

0 I 16 
0, 10 

0,55 
0,33 

0,033 
0,010 

0,050 
0,037 

! - -
I 

0, 14 
C,07 

19.670 17.080 
20.130 15.840 

i 

716,8 
6 76 I 5 

4 "47, 
5" 30, 

3.; , 
11; 

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

'i 

2. 
... 
J. 

.... 

~. 

16.11.33 9 ?""'? 
_,_ 

9273 

17.11.83• 9274 
9275 

18.11.83 

21.11.83' 

22.11.83 

23.11.83 

'l'.J'l'AL 

9276 
9277 

9278 
9279 

9280 

9281 

0,14 
0,13 

0, 11 
0, 30 

0,15 
QI 12 

0,13 
0,16 

0,10 

0,12 

0,39 
0,46 

0,36 
1, 10 

,---- - --- ----i 0, 35 
) QI 52 

0,48 
0 I 4 7 I 

0 I 30 

0, 35 

0,013 
0 IQ 32 

0,020 
0,043 

0,023 
0,026 

QI 007 
0,017 

.0,013 

0,016 

0,037 
0 ,o 39 

QI 04 J 
0,028 

0, 1)4 5 
0,049 

o;o55 
0,045 

0,037 

0,043 

~----~-------·--------------------------·-----------------------------
:.:EA~ 

~:C:AN C~ARGE YIELD = 228.040 
"2""8/:45"() • l 0 1j = 79,3 % 

' 

0,06 
0,12 

19.035· 12.300 
19.325. 15.690 

724,9 
693,3 

4 11 4 7 I 
4 11 25 I 

-- -- ------------------
0,06 
0,40 

19.260· 14.960 
20 • .::SO 16.'Ldu 

. ~~~---

804, 8 
b a1 I 4 

41: 28 I 
5" 5 7, 

713,5 
725,4 

. 5 '' 10 I I G,06 
0,12 

J.8.360. 17.330 
19.300; 6.410 

0 I 11 
0,12 

0 I 12 

18.620' 15.510 
18.975. 17.100 

17.730 ' 16 • 4 9 0 

-
843,l 
69 3, 4 

912,9 

!) II 9 I 

6 II 7 I 

4 II 55 I 

7 11 4 I 

46' 
5~ 

38' 
2 ~·. 

s: 
25 I 

89' 
69' 

180' 

0,08 18.055: 13.570 830, 8 10"00' .5"25' 

287.450 228.040 

736,l 6 "04, -· 

r.(.:-
r.:~1 :!'." ~: ~ 

~ 
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TECHNICP..L DAT_'\ OF HEATS :C::XECUTED SCLELY BY "SIDERURGIA NACIONAL" 

DURING PERIOD : SEPTE.MBE:E< UP TO NOVEMBER OF 19 8 3 Table No 6. 

Metallic Pro due- I l . J1r.::·1 c Heat- I Date i Final steel analysis % 
\ 

j E • 1")ower 

_te:n . ' I charge tion in con '.:;;_imp- d\: :c·.1-
i nurnoE!r cf form of I tion - Li. 1~:1 

produc- i ' ingots ! kVih/'1' of hc1::·'._,/ c Mn p s Si ! KG tion i KG 1 charg·; /m.i_n. .. 
' . 

::. 2 3 4 5 6 "i 8 I 9 10 ll ----1-~~--·--
--- ·-·- - -· --I 

9207 3.08.83 0,15 0,50 i 0,045 O,C65 0,13 ! 20.372. 16.230 I 883 X2i..'.)1~:J 1 

') 9208 4.08.83 0,03 0,35 0,025 0,042 0, 16 20.531 15.730 628 x 16111 (), -. 
J. 9209 5.08.83 0 I 10 0,40 

! 
I 0,046 0,053 0,10 20.391 8.880 784 7~'12~, 
I , 9210 5.08.83 0 I ca 0,18 ! 0 t 0 30 0,059 0,21 19.471 17.210 539 5 :v1 '.:.: ' -0. • i I 

; 
I 

;) . 9211 11.08.83 0,51 1,18 0,035 0 IC 35 0, 19 I 18. 84 3 15.880 ' 1289 X82h4() I 

' 
0. 9212 12.08.83 0,68 0,98 0,070 0,047 - 19.283 14.130 i 954 .l i:-, .s CJ I 

; 

!I - 7. 9213 15.08.83 0,11 0,58 I 0,023 0,033 0, 15 20.919 10. 6 90 699 8:·15 5 I 

' l 
,j • 92H 15.08.83 0 I 14 0,48 0,026 0,052 0 I lU 19 • .1.58 16. 3 30 687 Gh50' 

9. 9215 . 16.08.83 0,13 0,52 0. 049 0,05i 0, 19 ; 20. 919 15.730 788 llh2:?' 
i 

l. ·:J • 9216 17.08.~D 0 I 10 0,48 0,006 0,038 0,17 ! 20.070 14.450 762 llhl'j' ' i , , 9217 17.08.83 0,09 l 0,20 0I010 0,048 0,07 19.060 15. 3 10 542 t, '.-! .1 '.:; I 
_:_ - . ; 

: 
1? 9218 18.08.83 0,15 l QI 6 3 0,053 0,074: 0,09 19. 3 91 14.630 830 8h55, ... __ 

I : 
l ... - ~. 9219 18.08.83 0,29 0,62 i 0,025 0,078 QI 13 i 19. 122 16.220 627 : 5 h ·:ir1 , 

•·-' v 

l 'X: 1 i:- • ; - I • I 9220 . 19.08.83 0,12 0 ,48 0,013 0 ,06C 0,09 20.942 15.200 700 !. "":. : ~.J .1,,:) 
I , - 9221 i 22.08.83 . 0 I 16 ' 0,55 l ' 0, 0 39 0 I 0 3S 0, 10 19.511 15.300 819 11114(), ... :::> • : 

- 9222 23.08.83 0,43 1,20 ; 0,055 0,048 0,21 20.931 9. 270 7 30 9hl5' ~b. 

' - 9223 23.08.83 0,38 1,25 l 0, 0 32 0,06(; 0,15 20.893 14. 410 627 6h30' ..:. I • 
; 

~8. 9224 ; 24.08.83 0, 36 0,95 0,048 0,043 0,19 21. 6 31 15.990 772• I 8h35' 



- ----------------------. 
). 

. :) . 
- -1 • 

; 

~ 3 • 

2 

9225 

9226 

9227 

9228 

9229 

3 

25.0&.83 

26.08.83 

26.08.83 

29.08.83 

29.08.83 

4 

0,11 

0 I 20 

0,14 

0,10 

0, 12 

5 

0,50 

0,47 

0 I 50 

0,37 

0,33 

2. 

6 

0,016 

0,036 

0,019 

0,043 

0,014 

--7--- g 

0,0:.2 

0, 0 :. 3 

0,046 

0,042 

0,044 

0 I 13 

0,07 

0,15 

0,11 

0,12 

' 

Cont. Table No 6. 

- 9 

21.980 

20.570 

13.300 

18.877 

21.205 

10 

16.760 

17.910 

10. 4 20 

13. 9 30 

10.930 

-:r-1 - . --- 1-~ 

773 

714 

714 

1038 

759 

13h25' 

7!110, 

4hSO' 

10 h35, 

llh50' 

-~----------------------------------------------------------------------------------------------------··-----------'1 
" "': . 
: :.i • 

. 6. 

: 7. 

8. 

• J • 

: 1. 

: 2. 
.... 

_.;, . 
-: . 
::i • 

i:> • 

; . 
s. 
) . 
"\ 

, 
~. 

-:> 

9230 

9231 

9.232 

9233 

9234 

9235 

9236 

9237 

9238 

9239 

9240 

9241 

9242 

9243 

9244 

9245 

9246 

9247 

9248 

1.09.83 

5.09.83 

6.09.83 

7.09.83 

7.09.83 

8.09.83 

8.09.83 

9.09.83 

13;09.83 

15.09.·83 

16.09.83 

16.09.83 

19.09.83 

20.09.83 

21.09.83 

23.09.81 

23.09.~3 

26.09.83 

26.09.83 

0,06 

0, 10 

0 I lO 

0, 16 

0,14 

0,13 

0,20 

0 I 14 

0, 15 

0,14 

0 ,4 3 

0, 14 

0,20 

0,41 

0,37 

0,] 9 

0,16 

0,42 

0,47 

0 I 20 

0,40 

0,60 

0,50 

0,55 

0,57 

0,50 

0,50 

0,57 

0,44 

1,12 

0,32 

0,48 

1,17 

1,10 

0,43 

0,46 

1,00 

1,20 

0,0L2 

0,023 

0,014 

0,037 

0,040 

0,040 

0,031 

0,040 

0,050 

0, 0 ·14 

0 ,050 

0,063 

0 ,0 35 

0,053 

0,055 

O,OS3 

0, c ~19 
0,021 

0,036 

0, 0 2 •1 

0,033 

0,025 

0,031 

0,045 

0,046 

0, 0 42 

b.ozn. 
0 ,.0 55 

0,052 

-
0,087 

0,067 

O,Oi2 

0,049 

0,040 

0,046 

0,09 

0,12 

0,10 

0,10 

0, 15 

0,13 

0, 10 

0,09 

0,13 

0,12 

0,28 

0,42 

0, 19 

0,18 

0,23 

0,08 

0,09 

0, 19 

0,18 

19.6).6 

21.237 

20.147 

20. 161 

20.726 

21.427 

17. 706 

21.454 

20.417 

20.884 

21.427 

22.219 

21.390 

21. 469 

22.468 

21. 5 30 

20.687 

20.945 

20.837 

16. 3 30 

15.960 

16.730 

17.230 

14.620 

16.730 

16. 0 70 

16.520 

16.900 

16.380 

13.960 

17.160 

15.010 

15.890 

15.590 

16.340 

16.550 

16. 5 70 

16.380 

1009 

885 

600 

757 

748 

704 

824 

745 

862 

1522 

936 

667 

906 

70 7 

850 

87/ 

758 

811 

820 

llh50' 

x25hl0' 

9hJO' 

6h :!.O' 

6h50' 

6h55' 

6{',05' 

8hl0' 
Xc:51 ,_, 

:;J :1•.\ ::i 

9 i10 0 , 

61135' 

9r.4 s' 
121150' 

81135, 

131105' 

14hl5' 

Sh.35' 

6h45' 

7h50, 

-----------------------------------------------------------------------------------------------------·-----------

-----

• 

I 
\ 
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9249 

9250 

9251 

9252 

9253 

9254 

9255 

9256 

9257 

9258 

9259 

9260 

9261 

9262 

~ 3 i 4 
I , __ -- ~ -

3.1-0.83 

4.10.83 
• 

4.10.83 ' 

5.10.83 

5.10.83 

6.10.83 

7.10.83 

7 .10. 83 

10.10.83 

11. 10. 83 

11.10.83 

12.10.83 

12.10.83 

0,40 

0 I 19 

0,39 

0, 35 

0,35 

0,38 

Qt 9 8 

0,44 

QI 16 

0 I 13 

0,16 

0,11 

0,14 

0,07 

3. 
Cont. Table No 6. 

5 --10 -· -11 - - ·i:I --
. ......:::.~~~~....:.:..~~~~-:..~--<'--~--::...._~~~~~~~~--~~--ti '/---8 9 

1, 15 

0,50 

1,05 

1, 0 8 

1,15 

0,97 

1, 10 

1,08 

0,65 

0,53 

0,45 

0 t 30 

0,55 

0,049 

0,029 

0,049 

0,058 

O,U55 

0,029 

0,028 

0,059 

0 '0 30 

0,059 

0,047 

0, 015 

0,057 

0 t 0 11 

0,052 

0 t 0 82 

0,053 

0,074 

0,069 

0' 0 74 

0 '0 77 
0,060 

0 I 0 70 

0,049 

0,065 

0,182 

0,058 

0, 0 38 

0 ,1.8 

:l '1 1 
9,20 

(J, 23 

0 ·' 18 

0 / 19 

8,88 

0,18 

0,74 

0,07 

0,12 

0,06 

0,12 

0,06 
' 

18.281 

20.561 

21.296 

20.190 

16.798 

22. 4 70 

22.800 

20.360 

14.749 

18.376 

18.641 

19. 19 3 

18.408 

20. ·190 

13.390 

15.830 

14.990 

16. 830 

14. 5 30 

16.120 

0,00 

15.480 

8.800 

14.970 
15.430 

15. 3 80 

16.700 

11. 750 

563 

705 

806 

733 

6 - ~ 
.J ... 

729 

858 

707 

922 

647 

7 34 

6 79 
827 

827 

., 

.-. 2 i r~ 2 s ' 

Gh5CJ' 

6h:JJ' 

12h3S' 

Gl!-15' 

7h·15' 

14h35' 

6il3(J' 

14hb' 

Sh 10' 

6i:.45' 

Sh 20 I 

l·'.)h4 $' 

10 :14 5 ' 

9h20' 926 3 

13.10.83 

14.10.83 0,11 

0,20 

0,40 0,029 0,052 0. 20 i 20.431 15. 710 871 
. . • j 

----------------------------------------------------------------~-------------------------------------·4-----------
;)O. 9264 

39. 9265 

.~ ·' ~u• 9266 

11- TOTAL 

~ _______ t;E.~N 

8.1183 

9.11.83 

9. 11. 83 

MEAN CHARGE YIELD = 

0,14 

0,45 

0,33 

8--38.670 
1203.210 

0 I 50 

0 ,48• 

1, 16 

• 100 = 

0,009 

0,013 

0,029 

71,4 % 

0,033 

0,046 

0,025 

0, 0 7 

0,32 

0,26 

18. 6 24 

18.951 

18.354 

1203. 210 

16. 3 80 

o,oo 
13.630 

858.670 

875 

1234 

768 

796,5 

x62h40' 

8h2C' 

31154' 

Sh41' 
-- -- ---·----------
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I 4. 

·I 
5 •. 
6. 
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! 9. 

I 
10. 
11. 
12. 

I ' 13. i 14. 
15. 
16. 
17. 

I 18. 
19. 
20. 
21. 
22. 

I 23. 
24. 
25. 
26. 

I 
27. 
28. 
29. 
30. 
:n. 

I 
32. 
3:;_ 
34. 
35. 
36. 

I 
37. 
38. 
3'1. 
40. 
41. 

I 
42. 
43. 
44. 
45. 
46. 

I 47. 
48. 
49. 
so. 
51. 

I 52. 
I 53. 

54. 
55. 
56. 

I 57. 
5e. 
59. 
60. 

I 
I 
I 
I 

INITIAL co:;:-;:~::- OF SULPHUR AND PHOSPHORUS IN THE BATH 

/I-st sar.,,le :;~·-:en after C'harge mcltinc; - down/ 

Heats e>xecutcc 

Heat-
number 

9207 
9208 
9209 
9210 
9211 
9212 
9213 

I 

9214 
9215 
9216 
9217 
9218 
92'l9• 
9220 
9221 
9222 
9223 
9224 
9275 
9226 
9227 
9228 
9229 
9230 
92.ll 
9232 
9233 
9234 
9235 
9236 
9237 
9238 
923; 
9240 ' , 
9241 
9242 
9243 
9244 
9245 
9246 
924 7 
9248 
9249 
9250 
9251 
9252 
9253 
9254 
9255 
9256 
9257 
9258 
9259 
9260 
9261 
9262 
926 3 
9264 
9265 
92&6 

.:'.'lely by "SIDEf:UkGIA N.''.CICnl•L" 

initial initial 
S-cont.ent P-content 

in \ in \ 

0,055 9,036 
0,040 0,021 
0,045 0,041 
0,044 0,018 
0,041 

1 
0,044 

0,042 ! 0 ,038 
0,033 0,025 
0,062 0,017 
0,045 0,054 
0,052 0,006 
0,045 0,004 
0,044 0,068 
0,078 I 0,026 .. o,ono 0 ,011 
0,047 0,048 
0,064 0 ,061 
0,069 0,044 
0,067 0,059 
0,110 0,007 
0,058 0,057 
0,038 0,013 
0,042 0,009 
0,056 0,025 
0,022 

I 
0,o14 

0,020 i 0,012 
0, 038 0,040 

Lack of result.! 0,020 _ .. _ 
I 0,076 

0,050 I O,C25 
O,OG8 I 0,056 
0,047 

result .i 
0,036 

Lac-k of 0,053 
··"- 0,05! 
-"- . - 0,058 _ .. _ 

0,048 _ .. _ 
0,028 _ .. _ 
0,044 _ .. _ 
0,040 

0,077 0,048 
0,044 0,040 
0 ,039 0,018 
0,049 0,043 
0,050 0,036 

LO<k 'ft~"~ 0,034 
0 I 52 0,050 
0,085 0,048 
0,072 0,048 
0, 081 0,039 
0,02C 0 ,077 
0,058 0,051 
O,OG8 0,029 
0,054 0,041 
0 ,045' 0,037 
0,206 0,044 
O,OGB 0,053 
0,057 0,005 
0,057 0,023 
0,054 

. i 
0,009 

0 ,o 31 ' 0,008 
0,034 I 0,025 

I 

Heats cxecutC'd 

Hcat
number 

1/ 9267 
2/ 926tl 
Sf 9269 
~/ 9 270 
s'~211 
&/ 9272 
7/ 9 273 
E?/ 0 274 
919215 
10!'::276 
1f/9 277 
12!9271! 
{3192 79 
/~/92 80 
15/9281 

Table No 7. 

under "CEKTF!OZAP" supen:ision 

initial 
s-content 

in \ 

0,030 
0,034 
0,048 
0,046 
0,:>48 
0,00 
0,033 
0,055 
G,070 
0,052 
0,067 
0,055 
0,054 
0,040 
0,058 

r
----
initial 
P-conte>nt 

in \ 

0,025 
1'1,056 
0,046 
0,047 
0,020 
0,034 
0,0J 8 
0 ,0!4 
0,060 
0,027 
0,046 
0,068 
0,016 
0,005 
0,015 
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PRODUCTION INDEXES OF HEATS PROCESSED SOLELY BY "SIDERURGIA NACIONAL" 

IN COMPARISION WITH HEA'l:S PROCESSED UNDER "c:.::NTROZAP" SUPERVISION 
Table No 8. 

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

Icem i Specification 

Heats executeSJ.1
1

· 

und9r~Centrozap 
supervision : 

Heats executed 
solely by 
SIDERURGIA 
N/l.CIO:t-1AL 

Remarl~s 

' --~----
! 

1. N~1lber of executed heats 15 60 

2. Average heat duration; hours/minutes 6h04' 8h4 l' 

3. Production capacity /T/h/ 2,51 1,62 

~---------------------~--------------------·~--------------------------------------~----------------------------..., 

4. Daily charge yiel<l % 79,3 71,4 

5. El. power consumption kWh/T of ingots 736 796 

1. ALL heat:; made 
under "c~:'.N'rROZAP" 
su:Jervis ;.on-taken 
in·:o account 

2. Soir.e heats of 
"SIDERUR~!A NACIO
NA::.11 /emergency 
he.3.ts-lorger than 
15 hours/were not 
co~1sider~.d 



----------
QUALITY INDEXES OF STEEL PF~ODUCED SOLELY BY "SIDEF.URGIA Ni'\CIONAL" IN COMPARISON WITH 

S'I'EEL PRODUCED UNDER "CEN'If.OZAP" SUPERV:csro;~ - ~:ELPHUR CONTENT 

Production 

.Lxecuted 
solely by 
"SIDE:RUR
GIA NA
CIONAL" 

.::::~:ecuted 

i.::tder 
CEXTROZAP 
supervi
sion 

Quantity of i Aver~g~ -, Aver~g~l Max.finc•l 
heats alteration : final I S-content 

To
tal 

60 

15 

c~ S-con- 'S-conten~· in produ
ll without tent in the in p·:odu·- ced steel 

S-con- steel during ced :.>teel 
! tent the process~ 

con- ~ S; in % ' in % in ~. 

trol 

4 + 0,001 0,057 0,182 

0 0,007 0,042 0,055 

Te.ble No 9. 

Number of heats with final 
S - content in produceu steel 

exceeding ad- 1 

missible by 
standards 
s-content 
Quan
ti t.y 

39 

4 

Part 
in % 

69,6 

26, 7 

with 
s-content )-

0, 06 % 

Quan
tity 

17 

0 

Part 
in % 

30,4 

0 

Rerrarks 

In te::hni ~~:1 l 
docu:.,2ntd t.~.on 
of "SID:.~ f~iJ F~G :;i.. 
NAC IO:\'~\L" tl· .:; -
re is r:o ce
su l ts of 
4-heats ;.:u_z-,ly
sis and t:nere-
-forr~ thos2 
hea·:s are not 
cor i>idered. 



- ------------------- • 

QUALITY INDEXES OF STEEL PRODUCED SOLl~LY DY "SHERUEGIA NACIONAL" IN COMPARISOI\ WITH 

STEEL PRODUCED UNDER "CENTROZAP" SUPElNISION PHOSPHORUS CONTENT 

•rable No 10. 

Quantity of compared 
heats 

1-

! AJarage altc
i ra c.::;,.on cf 

·--------------~ F'-,:::ontent in 
I-:2a. t 
dGstina
tion 

:S:·: )..::uted ~~olely 
:::-~· "SIDERl.mGIA 
:<',C 10~.:'\L II 

:=xecuted 1.mder 
"Ci::XI'ROZAP" 
supervision 

Quan
-c.ity 

60 x 

15 
x 

t~e st2el dc:.
rL1g the pro
cess~ P ,in % 

0,000 

-0,010 

1 

-A~erage- :=inal I Ha:>:. final 
P - contLnt : F - content 

I 

in produced 
steel 

in ~; 

0,036 

0,024 

' in produced 
steel 

in % 

0,070 

0,047 

Quantity of heats with 
final P-content in pro
duced steel higher t~an 
admissible by standards 

Quantity Part in % 

15 25,0 

j 

-1 
~ 

l . 6,7 

l:3marks 

x/ P-cuntcnt 

t£sted in 

c.11 heetts. 

' 



-
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QUALITY INDEXES OF STEEL PRODJCED SOLELY BY "SIDERURGIA NACIONAL" IN COMPARISO~. 

WITH STEEL PRODUCED UNDER "CENTROZAP" SUPERVISION - CARBON CONTENT 

Table t\(i 11. 

Quanti~y of compared heats 

Heat destination Quantity 

Av2rage value of 
inte:1si vely :::emo

-ved carbon 
C; in % 

Insufficiently refined heats 

6C ( 0,08 % 
, __ ·--------·· - --··· --------- Remc ~·ks 

Quantity of heats Part in % 
~~------~--------~~--------~--------~~~------------~------------~--~~~~~~~--~ ~~ ~---~------~ 

2'.xecuted solely 
by II SIDERURGIA 
NACIO~L" 

::::x2cu~ed under 
"C.::::~·<':'ROZ.h?" 

s-...!pe::::-vis :..on 

6'0 

15 

0,13 

0, 16 

25 41,7 

l 6,7 

J 

' 
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HEGISTEH OF IVL7\HJTE:-!.7\NCE / PREPAH1"\'l'ORY NORK 

EXECUTED U!WER "CEN'rR07.l\P 11 SU!'ERVISION 

Table NO 12. 

1. Correct sh.::tping of furnace hearth with dry dolomite mass 

2. Charging door proper lining /ensuring safe furnace servi
cing, lOlltJcr durability of ch.:i.rging door lining, much 
easy maintcn.J.ncc/ 

3. General cle~rning-up of tapping spout, steel an<l slag accre
tions cutting-off. Bricklining of the tapping spo~t, cunsi
dering easy its operation and maintenance. 

4. Re~air of all furnace service platforms to ensure proper 
ancl secure acccs durjng furnace operation. 

5. Di~assemb Ly /cutting-up/ of existing tapping spcu ;~' s s0rvi
cc platform. Mounting of new platform executed according 
to "CENTRO~Ar" drawing. 

6. Fabrication of new water-collcd larry for slag skln~ing
accord i_n(J tP "CEN'rR07An" drawj_ng. 

7. Repair of hi9h-volLagc:: switch-breaker in el. sub-~> i...<·tion 
/lS kV/. 

8. Mobilization to re-stc.rt of i11c;ot moulds rccuperil L_on. At 
bcqinlling o[ "CENTROZAP" qroup stay, there was 4J qood for 
opcr.:iticn inc;o .. t r.10ulc1s. On the end of "CLNTROZAP" grc•up 
st~y - there was 57 of good ingot, moulds. 

9. Replacement of contilctcrs at charging crane's el.power 
~upply sysl(:;!m. 

lo. Repair of water-cooled element at furnac~ charging door. 

11. Inspection and maintenance of charging crane: el. contac
tors cleaning-up repair of el. cubicles, brakes adjusting, 
lubrification etc. 

12. Jn5!Jl!Cl.i0J1 and mainlenance of furnace hy1iraulic sys i..eni. 

13. Repair of dcfc;cted; "KRAMER" system at rolling mil.l's 
driving 9 rouµ of finishing stand. 

11. ncp~ir of charge pusher of rolling mills poshin1 furnace· 
- inspection of high pressure cylinder and oil pump. 
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RECORD 

ref. to stay and activity, at SIDERURGIA NACIONAL, U.E.E. 
in Luanda /ANGOLA/ of Polish specialists according to 

the Contract No 83/45 between UNITED NATIONS INDUSTRIAL 

DEVELOPMENX ORGANIZATION and Foreign Trade Enterprise 

"CENTROZAP" •. 

1. PERSONAL CONSTITUTION OP CENTROZAP's TEAM 

The group worked all the time in following personal composition:" .. 
- Zbigniew CIUBA 

- Jan GRABELUS 

- Marian BADOWER 

Ryszard POL 

Zygmunt DRAtEK 

Jan CIE!;LAR 

Boguslaw LUBIENIECKI 

2. PERIOD OF ACTIVITY 

- Chief, mech. maintenance enq., 

- Metallurgy expert, 
- El.arc furnace supervisor, 

Laboratory assistant, 
Electr. maintenance eng., 

Metallurgy eng. /translator/, 
Chem. eng. /translator/. 

ACcording to the contract •cEN'l'ROZAP".9roup worked at "SIDERUR

G~A NACIONAL" from October. 27-th up.to December 10-t~; 1983 in 

conformity with the working-system obligatory at •s1DERURGIA 

NACIONAL" • 
. .. 

3. BASIC PHASES OF THE STAY AND WORK EXECUTED 

3.1. f£~!!m!ns£I~P!!!22l-2£~22~I-~1:!h-~P-!2_!2!~!!-Z:th_2!_!2~~

. Standstill .of. the Steel .Plant caused. by .lack ·of r.efractory R'aa~ 
terials for furnace repair /beginning of that period/ and then 

by bricklining of the furnace /rest of that period/. 

A/m stand~till-pcriod "CI::NTROZAP" group utilized for ; 

3.1.1. Acquaintance with Plant Management - Staff and its opi

;,;..:,,. rer. to the basic problem::; of the i'ldnt ope.1.ativn·. 
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2. 

3.1.2. Familiarizing with the equipment-technical state at . -
Steel Plant, and Rolling Mill a& well as laboratory, 
electric devices etc. 

Familiarization with scrap yard. 

_3_:1.3. Fami~iarizing with mech/electr. maintenance background. 
. ' 

3.1.4. Active· superv~sion of Electric arc furnace repair and 

_inspect.ion I maintenance service of other equipment of 
Steel Plant. Most irnpbrtant recommendations proposed by 

-•CENTROZAP" and realized by 11 SIDERORGIA NACIONAL" : 

- · Correc_t furnace hearth shaping with dry dolomite mass , 

- Correct lining of the furnace charging doort ensuring 

more secure furnace operation and longer durability 
• 

of the charging door as well as much easier maintenan-
ce of same, 

-. ""! General cleaning-up of-- the-- furnace tapping spout 

-/oxygen cutting of slag/steel build'.""ups/. Correct li-

ning of the tapping spout ensuring its efficient ope

ration and easy mainten~nce i~ .. proper technical sta~e 1 

·- .Repair of all servtce platforms around the furnace to 

make furnace. s~rvic.ing easier and safe', . 

Disassemblinq of existing tapping spout service plat

form, /this platform was totally covered with steel/. 
. •, . 

/slag bu~ld-ups, it made inpossible proper servicing 

of tapping spout. Construction and assembling of new 

platform acc. to "CENTROZAP" drawing and under "CENTRO
ZAP" supervision • . 

- Repair of damaged main, high-voltage_ switch breaker··· 
. : . . . ~ . . . 

at~up-station lS·kV-a• .no spare-in "SIDERURGIA NACrO-
NAL", 

- Mobilization of "SIDERURGIA NACIONAL" personnel to re-

-start recuperation of damaged/blocked ingot moulds by 
cutting-off or stripping with hydraulic stripper •. 

'RP-fore - a~s~ ~tan,...e _at hydra~'J ic striI>per ~epair., 

_ _!_ _______ . 
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On beginn~ng·of °CENTROZ1\P .. group presence in "SIDERUR

GIA NACIONAL" there were only 43 ingot moulds good for 

operatlon - at the end of their stay 57 ingot moulds 

were ready for operation. 

3.2. ~!~g~£~!2~-~!!2~~-~~Y~!!!?~E-~:~~-~E_!~-~~y~~~E-~~:!g 
of 1983 -------

During that period 18 beets has been executed. First three 

-heats were processed solely by Angolan staff. The rest of heats 
/15/ were executed closely under "CENTROZAP• supervision and 

pa~ticipation as well. 

Production rate was stabilized on the /average/ level - two . 
executed heats per day /two shifts only in "SIDERURGIA NACIONAL" 
conditions/. 

The quality of steel produceG under "CENTROZAP" supervision 

was good a~1<l considerably better than that prouuced lip to now, 

. solely by Angolan staff. It concerns especially P /phosphorus/ 
and S /sul:E-liur/ content in produced s.teel. · St~el produced in 
all, supervised by ~CENTROZAP" 15-heats, meets quality 

... requirements obligatory in "SIDERURGil\ NACIONAL" •. . . •' . . . . 

It was not possible - to perform three heats per day /in spite 
of "SIDERURGIA .NACIONAL" and "CENTROZAP" efforts to do it/ 
because of fo~lowing reasons : 

- lack of required quantity of ingot moulds./necessary - 60, 

while in "SIDERURIA NACIONAL" possesion 43 only/ 

- lack of scrap yard illumination made inpossible charge pre-, 

·paration /scrap charging into the baskets/ after dusk beg~n-
·nin9 /i.e~ betWeen "6 and 7 p.m./ :·. ··'. . .· 

- local organization problems in Plant functioning - especially 

troublesome for 2-nd shif f operation : considerable lack of . . 
labour, obligation to f1.nish t;he wor.k. at fixed time /not 

later than 22,30/ - because of special law in Angola etc. 

•, .-

. .,, 

11
. 

. 
. 
. 
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4. 

In the period of continuous melting bay operation a gradual 
progress 1n laboratory operation was observed. ·considerable 

acceleration of analysis making has been achieved •• The results 

were transferred· to furnace operators after abt. 25 minutes 
. . . 

from sampli.nq •. Taking into ·consideration the« production inten-

sity and existi.1g laboratory equipment in "SIDERURGIA NACION~.L~ 

-·those results can be considered as satisfying. 

3.3. E!~~!_e£~!2~~-!!~-~~y~~~~-~~::Eh-~E-E~-Q~g~!!.l!?~!-!Q:~h 
of 1983 -------

3.·3~1. Melting bay standstill, caused by electric motor's break

-down at charging crane /main lifting/ 12/3 T • 

· .. Initally /end of production period/ "SIDERURGIA NACIONP..L" 
·has tried.to mantain production using o~her charging 
equipment /bucket machine ''Poclain", travelling crane/, 
·£or ·ac·rap: ·charging into ·the furnace. Beacause ·of frequent 

break-downs of.that equipment as· well as its uselessness 
... ~~r .. ~fficient scra'p charging, melti.ng bay operation has 

been stopped very soon. · 

3.3.2. At the same time "SIDERURGIA NACIONAL" and "CENTROZAP" 

have under taken vigorous technical I organization means 
to repair coonest possible the damaged motor /to.rewind 
it/. That activity gave only partial result: the motor 
has been rewound in a relatively short time /10 days/, 

I 

but quality of executed work or/and applied materials 
were uns~tisfac~ory ~ Af;ter motor assembling., . an.d initial 

. oper;ition o·f the charging crane· /on d.ecemb~r 'J·rd, 19B3/; · 

the motor has been again defected. All three phases of 
the Stator's winding burnt -out/. 

3. 3. 3. At the same time during that period "CENTROZAP" carried

•out professional training /mainly in form of discussion/, 
l.t::~e::r.iuy t:o bdsit.: vrui>lem& vi steel making and teemin9. 

' 

I 
I 
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The training compriseu the following : 

a/ 

b/ 

Principles of electrometa1lurgy, considering local 

conditions of nsIDERURGIA NACIONALa, 

Discussion on the most important elements of current 

furnace servicing in •sIDERURGIA NACIONAL" conditions: 
' . 

- Furnace preparation for the process, charg~ prepara-
tion, furnace charging, melting-down of charged 

scrap, refining, bath·dephosphorization, bath 

desulphurization, steel finishin9, 

St<?el tapping, running furnace repair /furnace 

fettling/, steel teeming, 

,, 

cf Professional training /in. form of discussion/ of tee- .. 

ming bay operators, auxiliary operators and brickla

yers : 

- Teeming ladle and tapping spout lining, 
- In9ot mould plates lining and asse.mbling of teeming 

units • 
Correct execution of steel t~eming into ingot moulds 

- Importance of a/m operations for q~ality of produ

ced steel ingots, 

d/ Professional training /in form of discussion/ ref. to 

process run in different process-conditions - basing . . 
on real technic~l data and processes executed in Steel 

Plant under."CENTROZAP" supervision. 

3.3.4. The labotatory staff has been trained gradually in the 

fol.lowing_. scope. : : : . ·: : ' 

- course of chemical reactions at analysis of c, Mn, Si, 

P, s - ~ontent in the steel, 

- course of chemical reactions at analysis of Cr, Ni, Cu 

- content in the steel, 

•. 
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-· profess.ional training /practice/ of rapid analysis 
execution in "SIDERURGIA NACIONALn conditions. /proper 

:?.3.S. Besides professional .training, carried out in form of 
·. 

discussion, "CENTROiAP" has prepared in writing /in 

portuguese/ and transmitted for further utilization in 

"SIDERURGIA NACION.AL" - practice,the following technf~al 

_documentation· : 

- Explanation ref. to principles of steel making in 

· -electric arc furnace, 

- Operating instruction for teeming bay staff~ 

- Recommendation for furnace operators ref. to safety· 
in electric ·aevices servicing, 

bl !~-~£Q~_gf~~~!~~~~~~s~ 
- reconunendations ref. to inspection of furnace 

hydraulic system. "HRR", 

- ~urnace hydraulic syst~m nHRR" - description of 

operation, 

• 

- principles of overhead cranes inspection and main

tenance - at steel plant conditions, 

. - recommendations ref.· to inspection. and, maintenance. 

of electric arc furnace, 

3.3.6. "rENTROZ~P" h~s pr~p3ren ~nd transmitted t~ "SIDERURG!A 

NACICNAL" /in writing - portuguese/ the following general 

suggestions 
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- List of maintenance /preparation work to be done before 

furnace re-starting /November 7-th, 1983/, 

Instructions and reconunendations ref to inspection of. 
overhead cranes_to be done instantly, 

. . 
Recommended scope of overhead cranes inspection,sche~ 
duled for November 19~th and 26-th of 1983 - mechani
cal/el. rnain"tenance, 

Recommendations for efficiency improvement of teeming 
bay operation /especially: disassembling of teeminq 

units and evacuation of produced ingo~s/, 

- List of recommendations ref. to improvement of labora

tory operation, 

Reco:mmendations ref. to management /ec~nomy/ of electric 
motors being in MSIDERURGIA NACIONAL" possesion 

/installed and spare/. 

- .Infoi:-ma.tion /preliminary opinion/ re_f. to reasons of 

charging cranes el. motor damage on D~cember 3-rd of .. ·, 
_1983.-

.· 
. , ' ... 

4. DAILY REPORTS 

Day by day "CENTROZAP" transferred to "SIDERURGIA NACIONAL"~ 

daily reports containing: ocurrances descd.ptions, remarks, 

comments, recormne.ndations and list of trai!1ing carried-out .• 

These reports should be utilized.in further "SIDERURGIA NACIO

NAL" practice, ~lso after "CENTROZAP" grout;> departure. 

·. 

S. FINAL COMMENTS 

"SIDERURGIA NACIONAL" and "CENTROZAP" regret that production 

period was very short and there fore "SIDERURGIA NACIONAL" lost 
the oportunity to utilize "CENTROZAP" team presence for steel 

production ~.ncrcaso. 
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It was caused by a ~ery difficult present position of "SIDERUR

GIA NACIONAL", mainly due a lack of basic efficient spare· 

parts and sub-assemblies for equipment installed~teel Plant. · 

On behalf of 
.. 

' On behalf of· 

"CENTROZAP" ".SIDERURGIA NACIONAL" 

.. 
eng. Zbigniew CIUBA dir. Antonio M. BARATA 

·Luanda, december 10-th of 1983. 

Rem~ - A/m translation to english is in conformity with the 

. protocol efected in portuguese langueage • .. 
. · 

Luanda, december· 10-th,· 1983 : • 

Translator : B. Lubieniecki 
• 

·' 

- _j 
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