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Explanatory notes

Tne monetary unit in tne Liovan Arap Jamahiriva 1s tne Libyan dinar
{LD). During the perlod covered by the report, the value of tne Libyar
dinar 1n relation to the United States doliar was $US 1 = LD 0.296.

A full stop (.) is used to indicate decimals

A comma (,) is used to distingulsn thousands and millions

References to 'tons' are to metric tons

Tne folilowing forms have been used in tables:

Tnree dots (...) indicate that data are not available or are not
separately reported

A dasn (=) indicates that the amount 1is nil or negligibie.
A Dplank indicates tnat the item 15 not appiicable.

Tne folilowing &aobreviations of organizations are used 1n tnis report:
HMC Holderbank Management anc Consuitancy, Switzeriand
INDUMONT KHD Ingustrieanlagen AG

KHD Kloeckner Humboldt Deutz, Industrieanlagen AG, Federa.
Repub.ic of Germany

Lce Libyan Cement Company

WEDAG Westrfaiia Dinencanl Aktiengesellschaft Groppel, Federa.
Republiic of Germany

Tne foliowing tecnnical abbreviations are used in tnis report:

kcel/kg kilocalorie per kilogramme

KWh/ t Kilowati hour per ton

m/ sec metre per second

t/c ton per dav

t/h ton per hour

t/m3 ton per cudlc metre .

Mention of firm names ané commercial products does not imply the
enaorsement of tne Unitec Naztions Industrial Development Organization
(UNIDO).




This project, "Assistance to the Libyan Cement Factory, Benghazi"
(TF/LIB/75/002), 1is being carried out for the authorities of the Libyan Arab
Jamahiriva by the United Natioas Industrial Development Organization (UNIDO)
under & trust-fund agreement. Tnis project, which - as approved in 1975 and

has been operating since 1976, is designed to give direct technical assistance
to thne cement industry.,

Tnis report covers the mission of the expert who took over as project
co-ordinatior in May 1980 ani deals with the progress of the project from May
1980 to July 1981. Details are given of the new standby group selected in
March 1981, the projected personnel situation up to August 1981 and the
initiation of daily and monthly reports. The project faced some major
problems over accommodation for the Polish team, supplying the team members
with air tickets and the request by Polservice for an increase in the salaries
of Polish specialists. A new development in the project has been the
authorities’' request that the new Fatayenh Cement Project (Derna), should be
supplied with a team similar to that serving in the Hawari Cement Plant. In
co-operation with UNIDQ, tne Libyan Cement Company (LCC) zrranged to hold a
cement seminar in Benghazi in April 1982 and to train three Chinese engineers
ir LCC plants. The expert also accompanied a LCC delegation to the Federzl

Republic of Germany to discuss tecnnical problems with the contractor and to
Greece to discuss cement specifications.

The success of the technical assistance given by the UNIDDQ specizlists has
been reflected in the very satisfactory perZormance of the Hawari Cement Plant
2s shown in this report.

Tne report also covers activities in the field of mechznical and
electrical maintenance, the re-aligmment of the Benghazi cement kilns and the
problems of the lime plants.

Besides assisting witn day~to-day operatiomal problems, the co-ordinator
also tackled the more permanent problems affecting cement production,
including the provision of bypasses for the kilns in the Benghazi Cement Plant
and the installation of an additional bucket elevator for transporting clinker
o cement mills II and III at Benghazi. Surveys were made of the problems of
the formation of cement lumps and aggregation in the cement siles, developing
gypsum-ore reserves, introducing the production of sulphate~resisting cements
and the establishment of cement terminals in the countrv. (The results of
these surveys are to be issuec as separate technical reports within this
series, See annex VIII,)

At the request of the Secretary for Heavy Industry, the co-ordinator
also acted as a member of the project committee planning the new Southern
cement plant.
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INTRODUCTION

This report deals with the activities of the project co-ordinator and the
progress of the project, "Assistance to the Libvan Cement Factory, Benghazi'
(TF/LIB/75/002), through the period May 1980 to July 1981.

This project, carried out by the United Kations Industrial Development
Organization (UNIDO) for the authorities of the Libyan Arab Jamahiria, was
approved in 1975 and¢ fieldwork began in 1976.

The expert was first fielded for 2 short mission from 10 May 1980 to 9
August 1980 and his mission was then extended till 9 November 1981. The
assignment was financed first under a trust-fund arrangement and then through
the overhead costs of the project.

Project background

The Libyan cement industry started in the eastern part of the country with
the setting up of the Libyan Cement Company (LCC). This company began its
activities in Benghazi in April 1972 with ome production line producing
200,000 tons per year of normcl portland cement. Consecutive extensions
followed with a second produccion line (600,000 tons per year) wtich was
started¢ up in August 1974, The third production line, with a similar annual
production capacity was taken over in January 1977, The last extension ir the
form of a new cement plant at Hawari with an aonual capacity of 1 million
tons, was provisionzlly zaken over in August 1978. By this time, the cement
production capacity in the Benghazi area had reached a total of 2 million toms
per year.

A complex of other building-material industries has also been developed.
4 lime plant started productiorn in March 1975 with a production capacity of
43,000 tons of nydrated lime per year. This plant was further extended by the
instal’ation of & second production line. A paper-bag factory with an
installed production capacity of 100,000 paper bags per day started production
in June 1975. A second production line was added in December 1978. In June
1978, a concrete-block factory with a capacity of 100,000-120,000 cubic metres
per year of finished concrete blocks was put into operation. The complex was
completed by the installation of a ceramic-brick factory with a capacity of
60,000 tons per year which was commissioned in June 1979.

With this rapid expansion of industrial projects in the building-wmaterials
field, LCC was confronted with a greatly increased need for experienced
technical personnei to operate the various factories, UNIDO was requested for
assistance in supplying technical personnel and advising on the development
and expansion of the industry.

This assistance began in 1976 with the appointment of a building-materials
adviser who later scted aiso as project co-o.dinator. By May 1978, a
technical-assistance team of 52 experts was in the field and this is now being
expanded to include 100 experts with diverse specializatioms.

The present project co~ordinator took over this function in May 1980. His
duties and responsibilities include:




-8 -

(a) Acting as co-ordinator for all UNIDO technical assistance to the
Libyan cement industry;

(b) Being responsible for the administrative, social and public-relations
services for the Polish specialists;

(c) Together with national counterparts, overseeing normal daily
production and dealing with technical and operational problems which arise;

(d) Giving advice to the technical staff on raw materials, raw-mix

designs, quality control, laboratory testing and the evaluation of test
results.
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RECOMMENDATIONS

1. Priority shouldé be given to erecting the prefabricated buildings for the

accommodation of the 100 specialists. Five flats are necessary in Benina
Industrial City.

2. The air-ticket problem can be solved if one of the following
recommendations is adopted:

(a) That Libyan Airlines in Benghazi should be authorized to issue the
air tickets direct. This can be checked by the co-ordinator;

(o) Tnat Polservice should be authorized to buy air tickets for the
specialists through its representatives in Benghazi. The cost of the air
tickets can be reimbursed on submission of the air-ticket stubs;

(c) That LCC should be authorized to provide vouchers after receiving a
telex from UNIDO. The matter can be followed up by the co-ordinator in his
monthly reports and by sending the ticket stubs to UNIDO;

(d) That UNIDO should issue z number of vouchers Benghazi-Warsaw-Benghazi

or Benghazi-Warsaw which can be submitted to the Libyan Airlines through the
co-ordinator when UNIDO gives permission.

3. The recentiy-established mechanical-planning section should be
strengthened to plan and oversee the regular preventive maintenance and to
study any new machinery or projects for both plants. The spare parts lists,
the orders and the performance of equipment should be checked regularly. All
this will help in reaching the production target for 1982 which has been set
at 75% of the designed capacity.

4, It is strongly recommended that daily and other periodical meetings should
be held between the department managers ané the plant manager, to discuss and
organize maintenance, spare parts, raw materials, overhauling of equipment and
difficulties on any production line.

5. The alignment of the kilns should be checked every year. Local engineers
should be trained to take over this job in the near future.

6. Some sections of the Benghazi kilns are in a bad condition. It is
recommended that replacement sections should be ordered to deal with the
problem of falling fire-bricks, which usually occurs in these deformed
sections.

7. Tnere are five kilns serving clinker production and, of these, one at
least must be stopped for relining with fire-bricks. It is, therefore,
recommended that a special group should be designated to take care of relining

kilns with fire=-bricks. This group can be assisted by the technicians of the
stopped kiln,

8. Tne overhauling of any production line ought to be properly planned and
scheduled in advance at meetings between the managers and the technical
personnel responsible. The overhaul programme must be followed to its
completion in crder to ensure the efficiency of the overhauled producton
lines. All the spare parts necessary to carry out the scheduled overhaul
ought to be prepared and checked before starting.
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9. Periodic preventive maintenance for the Benghazi clinker transport and
elevators ought to be done as this system represents the main bottleneck in
the Benghazi clinker production.

10. The recommendations indicated in Holderbank's report to LCC about the

sized limestone required for the Lime Plant should be impiemented. The

crusher's motor pulleys should be changed, the direction of tne rotor should

be periodically reversed, the lowest deck on both Mogensen sizers should be

acdjusted and the extraction svstem at the quarry should e changed. /

11. As no clear and significant effect is achieved by adding limestone fo .
gypsum during grinding with clinker in order to improve the flowability of

cement, it is recommended that further researches should be carried out in the

LCC laboratories into the effects of applying different types of additives or .
adding iron ore or pyrite ash to the raw mix to prevent the formation of

cement lumps and accretions in the cement silos. It is not recoumended that

the inside walls of the cement silos should be painted, nor that the cone

structure should be erected before obtaining guarantee figures.

12. It is recommended that preparations .hould be started for introducing the
production of sulphate-resisting cement by the LCC. The feasibility study,
submitted some months ago, showed that this would be practicable and
advantageous.

(Recommendations 11 and 12 are discussed more fully in separate technical
reports on these subjects. See annex VIII.)
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I. SUMMARY OF PROJECT PROGRESS AND ACTIVITIES

Progress of the project

l. 1In general, the technical-assistance projects in all the LCC's plants are

making satisfactory progress, and co-operation between national technical
personnel and UNIDO team members is developing well.

2. The value of the Polish team working at Hawari in support of LCC personnel
was reflected in the performance of the Hawari Cement Plant in 1980 and 1981
which showed a marked improvement despite various difficulties. (For graphs
showing a comparison between production figures for 1979 and 1980 at Hawari,
see annex I.)

3. The success of the project to date was also reflected in the request from
the Libyan authorities that UNIDO should recruit a similar
technical-assistance team for the Fatayeh Cement Project (Derna).

4. Further co-operation between UNIDO and the Libyan authorities included

arrangements for the Cemeat Seminar in Benghazi in April 1982 and for the
training of three Chinese engineers in LCC plants.

Activities of the project co-ordinator

1. The technical-assistance team

The co-ordinator was responsible for reviewing and up-dating the situation
of the technical-assisctance team and for dealing with genmeral and persconal
problems faced by team ma2mbers in co-operation with Libyan site personnel,

with UNDP (Tripoli) and with UNIDO (Vienna). The main problems which occured
were:

{(a) Accommodation for technical-assistance team members. Fortunately,
this problem will be solved within the next few months by the erection of
prefabricated buildings;

(b) Supplying team members with air tickets for annual leaves, family
visits, repatriation etc.;

(¢) The request from Polservice for am increase in the salaries of Polish
specialists.

2. Production and maintenance

The co-ordinator was involved in helping to solve day-to-day operational
and maintenance problems with the full support and co-operation of the LCC
technical staff. Activities included:

(a) 1Introducing true preventive-maintenance programmes for kilns I and II

(Benghazi), the benefit of which was later reflected in improved production
figures;

(b) Requesting the realignment of the rotary kilms by the contractors;

| | | | |
i [ [ i I Lo | [ | [N ‘
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(c) Attempting to increase productivity through regular production and
maintenance meetings, initiating a daily production report (to be written by

the Polish technicians) and reviewing the daily reports and checking equipment
with the works manager;

(é) Advising on brick linings, quality of fire bricks, charging the
raw and cement mills with grinding media, and similar problems;

(e) Participating in the revision of some tender documents, evaluation N
of bids and negotiations with tenderers and suppliers.

3. Missions
The co-ordinator went on several missions at the request of LCC:

(a) To the cement factories Al=Khums I and Al-Kuhms II as a technical
consultant;

{(b) To the Federal Republic of Germany accompanying an LCC delegation to
the contractors, Kloeckner Humboldt Deutz (KHD), to discuss probiews
concerning the Hawari Cement mills (the cracks in cement mill II, the pinion
and girth-gear damage ir cement mill I), the new clinker-transport system,
technical assistance and cther questions. (A detailed protocol of these
discussions is given in annex II);

(¢) To Greece accompanying the economic manager to discuss the
requirements of LCC's customers concerning the technical specificatioms of
sulphate-resisting cement and the possibility of importing pyrite ash, and to
visit cement terminals in Greece.

4, Studies and project evaluations

The co-ordinator was also involved in investigating some major and
long~term problems in the cement industry and in evaluating new project
proposals referred to him by the LCC authorities or by the Secretary for Heavy
Industry., These included:

(a) The study of new project proposals for erecting & bucket elevator to
Benghazi Cement Mills II and III and erecting bypasses to the Benghazi kilns;

(b) The evaluation of the final reports on raw materials for the cement
and lime industry carried out by Polservice in the Wadi Ash Shati and .
Al=Jufrah areas and participating as 2 member of the committee of this project
in reporting, discussing and negotiating the requirements of the project to be
erected in the Al-Jufrah area (Southern cement project);

(¢) A study of the problem of aggregation and lump-formation in LCC
cement silos, including performance tests and research studies in LCC
laboratories on the addition of grinding aids and iron oxides to overcome
these problems;

(d) An evaluation of the gypsum-ore reserves necessary for cement
production in both the Libyan Cement Company and the Fatayeh Cement Project.
A complete technical and economic feasibility study was carried out;
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(e) A detailed feasibility study concerning the possibility of producing
sulphate-resisting cement (SRC) in the Libyan Cement Company as this type of
cement has at present to be imported. This study can be used as a basis for
further studies of SRC production in other Libyan cement factories;

(f) A detailed feasibility study concerning bulk cement distribution and
the establishment of cement terminals.

(See annex VIII for the titles and numbers of these reports).
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II. ADMINISTRATION

A. The technical—-assistance team

Technical assistance to the Hawari Cement Plant began at the period of
commissioning, acceptance tests and take-over of the new factory in May 1978
with the arrival of the first group of experts at the duty station. The
second group arrived in August 1978, followed by the third group in November
1979. The fourth and fifth groups were fielded in Janury 1980, followed by
the sixth group in March 1980.

During the period covered by this report, the seventh group arrived in
Benghazi in August 1980, followed by the eighth, ninth and tenth groups which
joined the team in September 1980, December 1980 and March 1981 respectively.

The technical assistance continued to cover the operation and maintenance
of the Hawari Cement Plant as its main focus, but assistance was also given
with problems relating to the Benghazi Cement Plant and the lime,
concrete-block, ceramic-brick and paper-bag plants.

By the end of 1980, after the arrival of the ninth group and after
further personnel had been requested from the standby group, it became clear
that there was insufficient personnel on the standby group list. Accordingly,
it was agreed that UNIDO, in conjunction with Polservice, should prepare a
complete group as requested by LCC through the co-ordinator so that a2 new
standby group list would be ready if any new selections needed to be made.

In March 1981, a delegation from LCC (S. El-Sherif, A. Er-Hayem, S.
Shaker and 0. El-Emami) travelled to Poland for a meeting with the UNIDO
project personnel recruitment officer and Polservice representatives and
started interviewing candidates recommended for the project by Polservice.
The co-ordinator was expected to accompany the LCC delegation but, in the
event, it was necessary for him to remain in Benghazi to take care of the
various production problems.

Subsequently, the co-ordinator assembled the results of the interviews
and tabulated them according to specialization and budget line. With LCC
approval, these tables were then sent officially to UNIDO as the new standby
list.

LCC started to select some specialists from this standby list. However,
further recruitment was hampered at this point by the whole problem of an
increase in the salaries of Polish specialists requested by Polservice. This
question had to be at least partially resolved (see section D below) before
recruitment could proceed.

A new team leader, A. Medynski, arrived at the duty station on 6 April
1981 to replace K. Jozefowicz., This team leader was fielded by Polservice
to carry responsibility for the technical-assistance team on their behalf.,
The team leader is assisted on the site by two persons:

(a) M. Gorzelanny, dealing with social and public relations matters;

(b) A. Bryczkowski, translator and teacher of English.




Polservice is now providing English language lessons for the specialists
to help overcome their language problems.

The development of the technical-assistance team personnel up t> 1 May
1981 is given in annex III. At that time, there were 73 Polish specialists at
the duty station. Twenty-six specialists had been repatriated at various
stages and another 13 repatriations were expected. There was still a
requirement for about 40 specialists of whom 23, in the eleventh and twelfth

groups, were expected to be fielded shortly. }

B. Initiating reporting systems

Monthly administrative reports

From the beginning of this mission, the co-ordinator started sending out
a monthly statement showing annual leave, home leave, sick leave and work
injury figures with cumulative totals of these given in the same report. The
co-ordinator later changed this reporting system so that monthly figures and
cumulative totals are reported separately.

At the request of UNIDO, another monthly report was prepared showing the
presence or absence of all UNIDO team members on each day of the month with
reasons given for absence.

Daily production report (Hawari)

There is a daily production meeting at which it is important to discuss,
among other things, the notes on each shift made by the Polish shift leaders.
However, this proved very difficult as the notes were written in Polish, The
co-ordinator therefore asked the team leader to translate the shift leaders'’
notes daily. This report, together with the co-ordimator's comments, is then
passed on to the works manager, the operations manager, and the managers of
the mechanical and electrical departments.

C. Revision of project particulars

During tne briefing of A.M. Afify in Vienna in November 1980, 2
committee headed by M. El-Neihoum, Financial Manager at that time, arrived at
UNIDO headquarters (Vienna) to revise the project particulars. The result of

this committee's mission was indicated in A.M. Afify's mission report, dated
16 January 1981 (UNIDO/I0.437).

At the request of the LCC authorities and as agreed with the UNIDO
project officer, another committee, headed by the present Financial Manager,
M. Zayed, and accompanied by the co-ordinator, arrived in Viemna to revise the

situation of the project at the end of August 1981.




D. Major problems tackled

Accommodation

The Polish specialists are accommodated in buildings procured by LCC in
two separate areas. The first and main area is in the new industrial city at
Benina, 18 kilometres from the factory. There, specialists occupy two
buildings containing a total of 16 flats. Each flat consists of three rooms.
The buildings are recently built using the modern system of precast elements.
They have been equipped by LCC with suitable furniture. About 80Z of the ;
specialists are noused in these flats. LCC is responsible for transporting
the specialists to and from the LCC works, the city shopping centre, the beach .
(in summer), church etc.

The other housing is in the LCC's residential area, very close to the
works. About 20% of the Polish team are selected to live there in case they
are needed by the company in emergencies. This selected group occupies two
flats containing eight rooms altogether.

4ll the flats provided in the two areas are only sufficient for 80 or, at
2 maximum, 85 specialists. Usuallv, in summer, some of the specialists'
families arrive to live with them. Therefore, there are times when the flats
are too crowded and the difficult living conditions are probably responsible
for several premature repatriations. In any case, there is insufficient
accommodation to bring the team up to 100 specialists as originally
contracted., The co-ordinator discussed this problem many times with the LCC.
LCC personnel are very keen to solve this problem and they have investigated
many possible solutions. Finally, they hit on the idea of erecting
prefabricated buildings and they started to contact specialized suppliers in
this field. This problem was discussed by the UNIDO project officer and A.M.
Afify during their last visit to Benghazi in June 1981. LCC promised to solve
the problem by erecting prefabricated flats in the company's residential area
near the Hawari Cement Plant.

LCC has recently received some offers from Italian companies for “he
erection of prefabricated flats and they are now considering which ~ best
offer. Since the number of specialists who can be fielded at tnr
station must remain limited to a maximum of 80-85 until the acco a
problem is solved, the co-ordinator will continue to pursue this wa..er and
will inform UNIDO of any further progress.

As this report was beinz finalized, the co-ordinator was informed by M.
El-Neihoum, the General Manager, that LCC will provide the group with three
more flats in the meantime.

Air tickets

One of the major problems faced by the co-ordinator and the project is
the delay in issuing air tickets for the specialists througn UNDP (Tripoli) in
cases of annual leave, family visits and repatriation. The co-ordinator
informed UNIDO about the problems and proposed a solution. He asked UNIDO ¢t»>
authorize the Libyan Areb Airlines in Benghazi to issue the air tickets and
the entitlement to excess baggage directly. This arrangement will be more
convenient for a1l the Polish specialists. The UNIDO project officer and A.M.
Afify were asked, at their meeting at LCC with the Polish team, to try and
solve this problem which has created much inconvenience for all the group
members. The solution needs to be one which avoids administrative and
financial complications.




Increasing the team's salaries

Early in 1981, Polservice, through UNIDO, asked LCC to increase the
salary scales of the Polish specialists already in Benghazi and those due to
be appointed. They requested this increase as of July 1981 and according to
the following scales:

Grade A: from SUS 2,236 to $US 2,561
Grade B: from $US 1,806 to $US 2,077
Grade C: from $US 1,462 to $US 1,681

These scales would represent an increase of about 15%. LCC agreed to a
salary increase in principle but did not agree to ome of 15Z as the cost of
living had not increased to this extent either in the Libyan Arab Jamahiriya
or in Poland. Polservice then proposed a reduced increase of 12X and a
tripartite meeting in Vienna in August 1981 to discuss the matter. LCC also
declined the 12% proposal but a tripartite meeting (LCC + UNIDO + Polservice)
was arranged at LCC headquarters in Benghazi from 26-28 August 1981. At this
meeting, an agreement was signed to increase specialists' salaries by about
5.5%. Another meeting will be held in Poland in July 1982 to study the cost
of living increase and adjust salary scales accordingly.

E. Fataveh Cement Project (Derma)

Tnis new project is under construction. It is designed to have a
production capacity of 1 million tons per year. The project site is 19
kilometres from Derna on the Tobruq road. Mitsubishi Heavy Industries (MHI),
Japan, are responsible for erecting this new plant on a turnkey basis. Steps
had already been taken by A.M. Afify at the request of the Libyan authorities
to supply the new project with a techmical-assistance team similar to the
UNIDO team operating in Hawari.

The co-ordinator followed up these steps and began discussions on the
project requirements with A.B. El-Ghazali, Secretary of the Fatayeh Project
Committee at the request of A.M. El-Gheriani, the Under-Secretary cf Heavy
industries. In these discussions, it was agreed that the project would need
100~150 specialists and 2 list of the requirements was prepared which was
submitted to UNIDO on 11 May 1981. The co-ordinmator also suggested that
details of the requirements should be fully discussed with A.M. Afify and the
UNIDO project officer on their missions to Benghazi in June 1981.

Tne UNIDO project officer, A.M. Afify and the co-ordinator discussed the
matter with A.M. El-Gheriani at Tripoli and with A.B. El-Ghazali at Derns and
the requirements were rearranged accordingly. (See annex IV for details of
the technical-assistance team required.)

Some of these specialists should be fielded at the beginning of January
1982, in time for the commissioning of machinery and equipment, and the whole
group should be at the duty station by the date of readiness-for-acceptance
tests. Tne agreement with UNIDO will follow the same conditions as for
project TF/LIB/75/002, except that the 14% overhead costs ought to be
decreased.
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F. Cement seminar and training Chinese engineers in LCC plants

A letter from A.B. El-Saltani, reporting on the UNIDO cement seminar held

in China was sent to the Secretary of Heavy Industry. This letter recommended
that:

(a) Chinese engineers should be received for training in LCC Plants in
Benghazi;

(b) A cement seminar similar to that held in China should be held in

Benghazi under the supervision and organization of UNIDO, to be financed by
the Libyan authorities.

These proposals were agreed to by the Secretary of Heavy Industry and
UNIDO was informed about them. There was then a misunderstanding in which
UNIDO thought that six Chinese engineers would be trained in LCC plents and

financed by LCC and that the cement seminar would be financed through project
budget TF/LIB/75/002. Accordingly UNIDO put $US 245,217 under budget line

35.00 and $US 180,000 under budget line 31.00 as a possible reserve for
financing the two events mentioned.

LCC sent a letter clarifying the situation as foilows:

(a) LCC agreed to train only three Chinese eagineers for six months each
in LCC plants. Financing of their training period should be done through
UNIDO or the Chinese authorities. LCC would take care of training plus
accomodation;

(b) The cement seminar would be financed through a special budget and

not through TF/LIB/75/002. The two proposals were discussed in detail during
the mission of the UNIDO project officer to Benghazi.

G. Routine wcrk and activities

The activities mentioned above are just examples of the administrative

work carried out by the co-ordinator as and when specific questions or
problems arise. The co-ordinator has also to carry out the following routine
administrative daily or monthly tasks:

(a) Taking care of the Polish specialists' daily requirements and
problems through liaison with both LCC and Libyan officials and with UNDP in
Tripoli. It was agreed with the Polish team leader to hold a monthly meeting

with the Polish specialists to discuss their problems;

(b) Corresponding with UNIDO (Vienna), UNDP (Tripoli), the Secretariat

of Heavy Industries (Tripoli) and the Under~Secretary of Heavy Industries, and
the Department for the United Nations and Internationmal Organizations of the

People's Committee for Foreign Liaison (Tripoli) on matters concerning the
project;

(¢) Corresponding with UNIDO on other matters, e.g. the participation of
LCC representatives in UNIDO seminars, training programmes etc.;

(d) Reception of UNIDO representatives and Senior Industrial Development
Field Advisers (SIDFA) on official visits connected with the project;




(e) Attending meetimgs with the 'INDP Resident Representative in Tripoli
on project matters;

(f) Contacting the LCC administrative and financial departments to
arrange for the transfer of the monthly amounts under the trust-fund agreement.
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III. PERFORMANCE OF LCC CEMENT PLANTS, HAWARI AND BENGHAZI, IN 1980

This chapter deals with the performance of both LCC cement plants, Hawari
and Benghazi. The performance of each production unit is fully analysed and
all the production data are given in annex V.A-Q. These statistics (fully
analyzed), and the co-ordinator's comments on them, have already been
submitted to the LCC ir Arabic.

A brief summary of the production statistics is given below.

Raw-materials sections -

At Hawari, the limestone crusher produced 562,232 tons of crushed
limestone during 1,416 operating hours, with an average rate of 397 t/h which .
is 88.2% of the designed capacity.

The clay crusher produced 304,380 tons of crushed clay during 1,489
operating hours, with an average rate of 204 t/h which is 136X of the designed
capacity. The performance of both limestone and clay crushers at Hawari has
been satisfactory.

At the Benghazi raw-materiais department, production data were not
available but it can be stated that raw mill II stopped for 33 hours due to a
raw-materials shortage (both limestone and clay). Raw mill III stopped for
678 hours due to overhauling limestone crusher III and for 243 hours due to a
shortage of limestone and clay.

Raw-mills sections

Raw mills I and II at Hawari produced 844,032 tons during 7,700 hours
with an average rate of 110 t/h which represents 100% of the designed
capacity. Raw mills I, II and III at Benghazi produced 648,083 tons during
6,762 hours.

Raw mill I produced 77,834 tons during 1,714 hours. Production was
estimated at 70% of designed capacity. The ratio of actual to estimated
production was 34%. The rate of production was 45.4 t/h which represents

100,9% of designed production rate (45 t/h). The energy consumption was 42
kWh/t.

Raw mill II produced 193,666 tons during 1,822 hours. Production was
estimated at 70% of the designed capacity. The ratio of actual to estimated
production was 42%. Tne rate of production was 106.3 t/h which represents
88.7% of designed production rate (119.5 t/h). The energy consumption was .
33.3 kWn/t.

Raw mill III produced 377,644 tons during 3,233 hours. Production was
estimated at 70% of the designed capacity. The ratio of actual to estimated
production was 82%. The rate of production was 117.0 t/h which represents
97.9% of the designed production rate of the mill (119.5 t/h). The energy
consumption was 29,0 kWh/t,

The average energy consumption for all Bengnazi raw mills was 32.3
kWn/t. The average energy consumption for all LCC raw mills was 32.4 kWh/t.

[
I
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The raw-mix grinding sections had some difficulties which led to the raw

mills stopping. The stoppages are explained in annex V.Q.
Kilns

The total clinker production of Hawari kilns (I and II) was 505,264 toms.
The estimated production of the two kilns was 640,000 tons, i.e. the
performance of the two kilns was 78.95%X. The performance of the kilms in

relation to possible production was 50.6X. The mean energy consumption for
both kilns was 914 kecal/kg.

Total clinker production of Benghazi Kilns I, II and III was 385,502
tons. The estimated production of the three kilns was 690,000 tons, i.e. the
performance of the three kilns was 55.87%. The performance of the kilmns in

relation to possible production was 38.6%. The mean energy consumption of the
three kilns was 884 kcal/kg.

The kilns were stopped due to some difficulties explained in detail in
annex V.Q.

Cement-grinding sections

The total cement production of the Hawari Cement Plant (lines I and II)
amounted to 537,247 tons during 6,349 hours. The designed performance rate of
each mill is 90 t/h. Tne actual mean performance of each mill was 85 t/h, or
94% of capacity. The rate of energy consumption was 28 kWn/t. Actual
production was 71.6% of estimated productionm.

The total cement production of the Benghazi Cement Plant (lines I, II and
II1) amounted to 442,497 tons during 6,337 hours. Energy consumption was
43.8 kWn/t. Actual production was 59% of estimated production.

Cement mill I produced 37,004 tons during 1,017 hours at a rate of 36.5
t/n. The designed production rate was 45 t/h. Performance was therefore
80.9% of capacity. Mean energy consumption was 41.7 kWwh/t. Actual production
was 25% of estimated production.

Cement mill II produced 164,503 tons during 2,083 hours at a rate of 79
t/h. The designed production raie was 90 t/h. The performance was 87.8% of
capacity. 7The mean energy consumption was 46.2 kWh/t. Actual production was
54.8% of estimated production.

Cement mill III produced 240,988 tons during 3,237 hours at a rate of 74
t/n. The designed rate was 90 t/h. Performance was therefore 82.2% of
capacity. Energy consumption was 42.4 kWh/t. Actual production wes 80.3% of
estimated production.

The total production of cement in both plants amounted to 979,744 toms.

The mean energy consumption was 34.97 kWh/t. Actual production was 65.3%
of estimated production.

The cement mills had serious trouble with cracks in shells and trunnions

and accordingly had to be stopped. The stoppages are explained in dezail in
annex V.Q.
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Packing departments

At the Hawari Cement Plant, the total packed cement amounted to 422,470
tons. The total bulk cement of the Hawari Cement Plant amounted to 106,797.5
tons. The total cement sold (packed and bulk) was 529,267.5 tons. The cement
despatched was 70.6% of the estimated amount. Bulk cement was 20.0% of all
cement despatched.

At the Benghazi Cement Plant, the total packed cement amounted tc 331,949
tons. The total bulk cement of the Benghazi Cement Plant amounted to 111,955
tons. The total cement sold (packed and bulk) was 443,904 tons. The cement
despatched was 59.2% of the estimated amount. Bulk cement was 25.2% of all -
cement despatched.

All the data on production are given in annex V as follows: .

A. Raw materials used in raw mix in Hawari (raw mills I and 1II
separately)

B. Total raw materials used in raw mix in Hawari

C. Total raw materials used in raw mix in Benghazi (raw mills I, II and
I11)

D. Total raw-mill production in LCC plants
E. Hawari raw mills: output, stoppages and energy consumption

F. Hawari kilns I and II: estimated and actual production and
consumption of fuel, refractory bricks and energy

G. Benghazi kilns I, II and III: estimated and actual production and
fuel and energy consumption

H. Clinker output in LCC plants

I. Hawari kilns: output, stoppages, energy and fuel consumption (1979
and 1980 compared)

J. All LCC cement mills: output, operating hours, stoppages and energy
consumption

K. Hawari cement mills: output, stoppages and energy consumption (1979
and 1980 compared)

L. Cement packing and despatch in Hawari and Benghazi

M. Operating hours of the main sections in Hawari and Benghazi
N, Summary of production in Hawari

0. Stock at Hawari

P. Analysis of stuppages in Hawari Cement Plant

Q. Analysis of stoppages in Benghazi Cement Plant
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IV. MECHANICAL AND ELECTRICAL MAINTENANCE

Both Hawari and Benghazi Cement Plants' workshops are well equipped with
modern machines to carry out the usual plant repairs. The staff in Hawari
(Polish team) and Benghazi can carry out maintenance services in a
satisfactory way. In Benghazi, there is a shortage of supervisory persoanel
and an effort was made recently to remedy this.

Routine daily tasks are usually covered but there is not enough time left
for inspecting plant equipment and machinery and the planning of regular
preventive maintenance has been neglected. A mechanical planning section was
recently established with four mechanical engineers whose task will be to
plan regular machinery inspection, preventive maintenance and lubrication and
to study any new machinery or process.

Partly because the mechanical staff is mostly involved in repair work and
the planning section has not yet started to carry out its own functionms,
unnecessary stoppages occur such as having to stop the kilms for further
repairs or relining soon after they have been overhauled.

The co-ordinator believes that the main task of the mechanical and
electrical departments is to keep the equipment, machinery and instruments in
such good working order that they can continue to operate, and to keep
maintenance costs as low as possible. This can be achieved by well~organized
and planned regular preventive maintenance for all equipment and machinery.

A. Initiation of a preventive-maintenance programme for
Benghazi kilns 1 and II

The co-~ordinator discussed with the plant manager, A. Fathi, the
necessity of preventive-maintenance programming especially in order to avoid
the frequent stoppages of the kilms even after overhauling. This matter was
discussed again with both A, Fathi and A.B. El-Saltani when kiln II at
Benghazi was stopped in October 1980 and it was agreed to start a programme
for its maintenance. The opportunity to start a preventive maintenance
planning programme was the stoppage of Benghazi kiln I1, followed by kiln I.
The co~-ordinator asked B. Wendt, KHD mechanical engineer, who had been asked
at that time to set up a mechanical-planning section, to inspect all the
equipment and machinery of kilm II, then kiln I, and to submit a report
evaluating the situation and the state of these (see annex VI.A and B).

Examples of the maintenance programmes designed for rotary kilns I and II
at 3enghazi are given in annex VI.C. and D. The author agreed to hold »ome
meetings with the departments concerned to:

(a) Study the reports submitted and prepare a programme for overhauling
the egquipment;

(b) Assess spare-part requirements;
(¢) 1ssue job orders to the workshop;

(d) Follow up the maintenance, overhauling and bricklining carried out
by the mechanical, electrical and operations departments,
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Meetings were held every Sunday and Wednesday during the stoppage of the
kilns to monitor the planning programme carried out by S. Heikal, the Manager
of the mechanical department.

The participants were:

A.B. El-Saltani (Manager, operations department, Benghazi)

4.L. Goma (Manager, electrical department)
S. Heikal (Manager, mechanical department)

I. E1-Fallah (Manager, kilns department, Benghazi)

A.A. El=-Rich (Manager, mechanical department, Bengt

B. Wendt (KHD Technical Assistant)

A.R. Marei (UNIDO co-~ordinator and LCC technical corn.:ltant)

Some meetings were directed by A.M. El-Gheriani, Secretary of the
People's Committee and General Director.

After the mechanical department had finished the overhauling and
maintenance according to the programme, the operations department was
responsible for checking that the equipment was ready for operation.

Another example of the planned preventive maintenance carried out was
that done to the clinker transport system of the Benghazi Plant which
represents the main bottleneck in the production flow. This transport system
gives rise to many problems so that the kilms and the production lines are
seriously affected and sometimes stopped.

A.M. El=-Gheriani asked the mechanical department to start at once
completely overhauling the two clinker elevators of the Benghazi plant. The
Polish group were responsible for overhauling clinker elevator no.l04 under
the supervision of J. Mackowiak.

A report of this overhaul by the Polish Group, extracted from the report
submitted by J. Mackowiak, is given in annex VI.E.

B. Alignment of rotary kilns

The co-ordinator observed that the kilns, especially in the Benghazi
plant, were in need of realignment. After discussion with A, Fathi, S. Heikal
and A. Bakr, B. Wendt was asked to measure the deviation from the correct
position of the kilms. According to the measurements, KHD was asked to
realign the kilns correctly, LCC was informed that one of KHD's engineers
would arrive to carry out the realigmment in September 1981.

C. Problems in the lime plants

The lime plants have suffered from a lack of sized limestone since they
started operation and are still suffering from this shortage in raw-material
supply. Tnis shortage leads to a curtailment in lime production and sometimes
to a complete stoppage. As the consultants, Holderbank Management and
Consultancy (HMC), had been involved with this problem from the beginning, a
telex was sent asking them to participate in solving the problem.
Representatives of HMC arrived and joined with the co-ordinator and
representatives of LCC to study the problem.




The background to the problem is that crushed limestone between 30 and
60 mm has to be sorted out by sizers and vibrating sieves. A Wedag hammer
crusher is used first for crushing the limestone. The vibrating sieves (pair
sizers) are set at mesh widths of 100, 80 and 50/25 mm. The material flow is
conveyed to the lime plant where the vibrating screens separate the limestone
lumps below 30 mm and over 60 mm. These are then conveyed to the reject silo
to be dispatched to the limestone-storage hall of the cement plant, Limestone
lumps of the required size are led to the raw-storage silo (1500 mo working
capacity), which can contain a maximum of 2,250 tons of limestone with 1.5
/m3 bulk density.

During the visit of the HMC representatives, all the participants

analysed the present situation on the site, all the observations made were
discussed in detail and the following recommendations, as reported by HMC,
were agreed upon.

Drilling and blasting

Since no subdrilling is practiced, the toe of the quarry fice never gets
clean without ripping and bulldozing. It is recommended to subdrill the
quarry floor. According to experience, it should be about 0.3 m of burden.

Furthermore, if the boreholes of the second row are placed between the
boreholes of the first row, the spacing can be increased in order to give a
better breakage. Another arrangement would be to operate with shallow bore
holes between the main holes to give a better breakage of the top of the face

and to reduce the amount of boulders which require secondary blasting.

These two solutions are shown in figures I, Il and III on the following
pages.

The inclination of the face system should be in the magnitude of 70-75°
to the horizontal in order to get a more suitable muck pile for loading with a
wheel loader and better fragmentation at the toe,

Loading

A main target must be to change the drilling and blasting system in such
a manner that loading can be done by wheel loader omly. Ripping and bulldozing
on the muck pile has to be avoided or kept to an acceptable minimum.

Crushing and screening

The setting devices of tne apron feeders have to be repaired. Only then
is an exact speed control possible.

The crushers Bl and B3 have to be fed at the nominal rate of 270 t/h.

This has to be kept constant in order to have a better control of the final
product,

The setting device of the crusher Bl nas to be rapaired since it is in a
bad condition,

The rotor speed on both crushers is too high with 45 m/sec
circumferential speed. It has to be reduced to 38 m/sec by changing the motor
puliey to a diameter of 380 mm.

e e e e ————————— ——e————— |
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Figure III. Drilling patterns in the limestone gquarry
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The influence of this reduction in speed on the final product is shown on
the grain-size curve given in the HMC report. According to this curve, the
fraction 25~70 mm in the final product of the crusher is in the magnitude of
some 25X%.

Periodically the direction of the rotor should be reversed in order to

wear the hammers equally on both sides. This will result in 2 more conmstant
grain-size distribution. It is therefore recommended that the required

electrical modifications are carried out to make reversing easier. At
present, it is done by changing the electrical wires manually.

The lowest deck on both Mogensen sizers has to be changed. The mesh

opening should be chosen with a length of approximately 32 mm and width of 22
m.

Furthermore, it is recommended to operate (after the speed is reduced to
38 m/sec) with a gap setting of 100 mm. Only if the amount of the fraction
25-70 mm is over 25% in the final crusher product, can the gap setting be
reduced stepwise by 10 mm. (See figure IV on following page.)

With this method, the optimum operating conditions of the crushing plant
can be established.

In an earlier report, IMC recommended the installation of an additional
crusher on each plant (Benghazi I and Benghazi III) if the amount and the size
of the fraction 25-70 mm is not acceptable to the cement plant. (See
figure V,)

The crusher setting has to be done manually since Humboldt Wedag is not
in a position to offer the recommended hydraulic setting device.
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V. ©STUDIES, RESEARCHES AND PROJECT EVALUATIONS

A, Previous studies

The co-ordinator has been studying two major problems since June 1980,
These problems have been affecting production and will continue to do so in

the future unless solved. These problems are:
(a) The formation of cement lumps and aggregation in cement silos;

(b) Lack of adequate gypsum ore reserves.

Reports on these two subjects have been submitted to UNIDO and the LCC
authorities and will be issued by UNIDO as separate reports under this
project, with the subtitles; 'Formation of cement lumps and accretions in
cement silos' and 'New gypsum deposits' (see annex VIII).

The co-ordinator's activities in dealing with these two problems ara
summarized below.

Tne formation of cement lumps and aggregation in LCC silos

Tne co-ordinator proposed the following:

(a) That the KHD proposal to partially substitute limestone for the
gypsum additives should be adopted;

(b) Tnat IBAU, Hamburg, should be asked to send one of their specialists
to LCC to discuss with them their offer to install a cone-shape structure
inside the cement silo to minimize the dead space between the discharging
openings and the silo wall;

(c) That the Holderbank proposal for painting the inside walls of the
cement silos should be discussed, including its likely effectiveness in
preventing the formation of lumps and accretions;

(d) That suitable grinding aids should be used as additives to clinker
before grinding;

(e) That iron-oxide ore or pyrite ash should be added to the raw-mix
meal as a third component.

Tne first three proposals were discussed by the co-ordinator with the

firms concerned and with LCC representatives. The studies, researches,
discussions, findings and recommendations are given in the separate report.

The fourth and the fifth proposals are now being researched in the LCC

laboratories and it is hoped that these researches will be finished in time
for the results also to be included in the report.

Preliminary results suggest that the use of suitable grinding aids gives
very good results.
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Lack of gypsum-ore reserves

On the second major problem, no action was taken except that the
As-Sidrah site was visited by A. Fathi accompanied by a representative of the
Industrial Research Centre (Tripoli).

The co-ordinator will follow up this problem and take action in the near
future to start drilling in the proposed area. The results of this will later
be issued as a separate technical report.

B. New studies :

KHD proposal to equip Benghazi kilns with bypasses

After studying this proposal from the mechanical point of view with B.
Wendt of KHD, and from the chemical point of view, it can be stated that:

(a) The bypass dedusting plants are absolutely sufficient for the
Benghazi rotary kilms and for alkali-low clinker;

(b) KHD must give an assurance as to the possibility of changing the
kiln-shell segments, tyres, rollers, kiln drive and any part of the kiln drive
below the bypass-filter-supporting structure;

(¢) The chemical analysis showed the necessity of introducing the bypass
technique in the kiln operation;

(d) The costs mentioned are outside the scope of this study and it is up
to the LCC to take a decision to accept the proposal on these terms or not;

(e) Now is the time to make a final decision on whether the Benghazi
kilns should be equipped with bypasses or not.

Annex VII gives details of this proposal and the discussions on it.

Establishment of an additional bucket elevator for cliaker transport to cement
mills II and II1 in Benghazi

The co-ordinator was asked by A. B. El-Saltani, Manager of the Operations
Department, Benghazi, to study an offer received from Humboldt Wedag AG (KHD)
to erect an additional bucket elevator in the area between the cement building
and the clinker storage in the Benghazi Cement Plant. The reason for erecting
such a new bucket elevator is to solve the problems caused by the existing
bucket elevators and to enable them to be stopped for extensive overhauling.

The co-ordinator studied the offer and submitted a report with his
comments which can be summarized as follows:

(a) Erecting such a bucket elevator as is shown in the KHD drawings to

supply cement mills II and III and the clinker required for its operation
during the period of stoppage of the existing bucket elevators involves not

only additional machinery and investment but the problem will still not be
finally solved;

(b) The cost estimates were originally submitted in 1978 which means
that the cost would be substantially higher at this time;
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(¢) It is necessary to supply the proposed elevator with clinker which
has to be transported from the nearby clinker storage using a wheel loader all
the time the existing elevators are out of operation;

(d} The cement mill plant is designed so that 12 hours running time is
normally sufficient to cover the total capacity of their production lines, and
there would be 12 hours left for maintenance or repair work, i.e. 50X of the
mills' operating hours. If the cement mills are stopped for 2 long time, the
production can be made up by operating one cement mill for more than 12 hours;

(e) Tne Hawari cement mills have had problems with using wheel loaders
for the gypsum supply which does not exceed 7-8% of the raw material. As both
Benghazi cement mills consume more than 150 t/h of clinker, it is clear that
they would have great problems in supplying the new bucket elevator with the
required clinker using wheel loaders. Difficulties arise because of the
clinker dust and its effect on the driver and the wheel loader's engine and
moving parts. The lifetime of these wheel loaders will be decreased by 50% at
least;

(f) The area wnhere the proposed bucket elevator would be erected is not
covered and, in winter, all the clinker would be liable to partial hydration
by rain followed by solidification if left out for some time. Also, this area
and nearby areas will be polluted with clinker dust. It was also observed
that, if the area is not covered, the lower parts of the bucket elevator would
be affected by the action of rain water on the elevator chain, idler and
buckets as well as the clinker. It is clear, therefore, thar if the proposal
to erect a new bucket elevator in this area is accepted, this area ought to be
covered, which means more investment, and that a water pump ought to be
installed at the bottom of the bucket elevator to get rid of any water
gathered there;

(g) Tne drawing of the proposed bucket elevator shows that the bucket
elevator's concrete or steel-structure casing is tied by four belts to thne
concrete of the cement mill building. The action of vibration of the bucket
elevator casing against the wall of the cement mill will itself cause many
problems,

The co-ordinator therefore concluded that:

(2) This additional machinery is an unnecessary investment as it will
not completely scive the problems of the existing bucket elevators, being only
intended to operate temporarily;

(b) Tne acceptance of this proposal would create many new problems for
the company as summarized above;

(¢) The existing bucket elevators should be overhauled and the store
supplied with the spare parts required for preventive maintenance;

(d) A special group from the mechanical department ought to have the
preventive maintenance of the existing elevators as their main task and, if
necessary, also the maintenance of the conveyors;

(e) Urgent action ought to be taken through the mechanical and purchase
departments to order the necessary elevator spare parts.
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These recommendations have been accepted by the LCC authorities.

The introduction of sulphate-resisting cements in LCC plants

The co-ordinator carried out a study of all aspects of this question, the
results of which were submitted in Arabic to the LCC and were later issued as
a2 mission report by UNIDO subtitled, "Feasibility of producing
sulphate-resisting cement”. (See annex VIII.)

The production of sulphate-resisting cements {SRC) either in LCC plants
or eisewhere in the Libyan Arab Jamahiriya is recommended and the optimum
raw-mix composition for producing SRC in accordance with standard
specifications and using mainly local materials is discussed.

C. The new southern cement-plant project

In connection with this project, a study was made by Polservice-Geopol,
Poland, in March 1979 of possible raw-material reserves for the cement and
lime industries. This investigation was carried out in two areas, Wadi Ash
Shati and Al Jufrah. The co-ordinator was asked by A.M. El-Gheriani, the
Under-Secretary for Heavy Industry, to evaluate the two final reports on these
raw-material deposits. The co-ordinator's evaluation was issued by UNIDO as a
separate report (see anmex VIII, with details of his findings and
recommendations.

In summary, these were that it would be preferable to exploit tne
raw-material deposits in the Al Jufrah area on account of the mechanical
properties and chemical composition of the raw materials there and the
relative ease of extracting them compared to those in the Ash Shati area.
Laboratory tests showed materials from both areas to be suitable for
portland-cement production. A study of the potential cement market in the
region was recommended to make possible a decision on the most suitable
capacity for the new plant. If & plant of less than 300,000 tons per annum
capacity were selected, the possible use of small-scale cement technology
should be considered. A feasibiiity study covering infrastruture facilities,
economic considerations and further exploration of the extent of the
raw-material reserves should be carried out. Reserves of raw gypsum of about
1.75 million tons would have to be established by drilling in the Hun Valley
and the drililing of additional borenoles in the Sawknah region is also
recommended.

From these findings and recommendation it is clear that the
co-ordinator's preference was for building the cement project in the Al Jufrah
area.

Representatives of the Heavy Industries Secretariat arrived in Benghazi
and discussed the recommendations in the co-ordinator's report in a meeting
attended by A. Fathi, tne Works Manager.

The co-ordinator was informed by A.M. El-Gheriani that he had been
selected by the Secretariar to be one of the four-member committee responsible
for this project.
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Many committee meetings took place in the Secretariat headquarters in
Tripoli. The committee reviewed all the previously-submitted reports and
studies on the project. The main object of these meetings was to come to a
final conclusion as to which site should be selected for the new cement plant.

On 25 May 1981, a report in Arabic was submitted to A.M. El-Gheriani with
the committee's final findings and recommendations as follows:

(2) The Al Jufrah area is the most suitable for erecting the cement plant;

(b) The production capacity proposed by the committee for such a plant
is half a million tons.

The committee had asked the consultants the Kuljian Corporation
(Engineers and Constructors) Philadelphia, United States of America, to submit
a report giving their evaluation of the Polservice reports.

Representatives of the consultants arrived in Tripoli to discuss with the
comnittee their report submitted in May 1981. The consultants' findings were
not absolutely clear and decisive and the committee members asked them to
submit another report giving a clear recommendation on the selection of a site.

Another report was received in June 1981 and representatives of the
consultants arrived to discuss it with the committee members. It was agreed
after meetings held in Tripoli and Benghazi between 6 and 8 June 1981, to
select the Al Jufrah area as the most suitable for erecting the cement plant
and to recommend 2 plant of half a million tons per year capacity, providing
another production line could be added in the future. This requirement for a

long~term expansion plan favours the choice of a site near the Al Jufrah upper
plateau which nas very large proven raw-material reserves. All parties to the

meetings agreed on these recommendations. The committee agreed to transfer
the report with the agreed recommendations to the Secreatriat of Heavy
Industry for approval.

It was agreed that, pending a decision by the Secretariat on both site
location and plant capacity, the consultant should start immediately to:

(a) Visit the site, choose a plant site lcoation and carry out soil
investigations. Tnis should be finished before the date of calling for
tenders as the time factor is very pressing;

(b) Start to prepare the tender documents in co-operation with the
comnittee members and to finish these by the end of September 1981.

The committee will supply the consultant with the previous general
conditions offered before in the tender documents, The consulant will

examine previous tender documents at the Secretariat for Heavy Industries in
Tripoli to see the format and the scope of detail and will work together with

the committee members in expediting the tender documents by reducing the time
required to review and create the final bidding documents.

Representative raw-material samples will be taken by the consultant who
will be responsible for keeping them and making them available, om request, to
tenderers.
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Besides this, the consultant will continue to prepare the feasibility
study of the project based on geological investigations, marketing and
economic studies, processing, plant location, capacity, cement consumption,
transportation facilities ete. This feasibility study will be submitted later.

Preparation of roads and plans for opening the quarries will be included
in the tender document. The quarry equipment will be requested as optiomal.

A meeting was held with A.M. El-Gheriani, Under-Secreatry for Heavy
Industry, to discuss the final findings of both the committee members and the ;
consultants’ representatives. The Under-Secreatry agreed with the final
decisions made and the Al Jufrah area was finally recommended as the most .
suitable area for the erection of the cement project. The Under-Secretary

informed the Secretary for Heavy Industry of the project situation and told
him about the final recommendations for selecting the Al Jufrah area. .

The committee members and the consultants' representatives attended a
meeting in July 1981 with both the Secretary and Under-Secretary for Heavy
Industry. The discussions came to the following alternative recommendations:

(a) To select the Al Jufrah area as the only site; or

(b) To select the Al Jufrah area and also erect a new small-scale plant
at Wadi Ash Shati, or

(¢) To select the Al Jufrah arez and to transfer one of the cement
production lines (Al Khums I) to the Wadi Ash Shati area.

These alternatives, as agreed upon, will be submitted to the General

People's Committee who will select one of them. 1In the meanwnile, as it is
clear that the Al Jufrah area would be used in any case, the Secretary asked

the committee members and the consultants' representatives to continue
planning for Al Jufrah and to wait for a final decision as to whether to erect

a small-scale plant in Wadi Ash Shati or not.
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B. YXilns (clinker production)

Fila I. Output 1980
comparei to 1878

¥Kiln TI. Output 1580
compared <o 1279

38000
34000
30000
26060

22000 ," 22000
Igooo) _ ____. 14 .- j,_ 18000
| 14000 " (4000
(0000 | 10000
6000 i ; 8000
2000 ,‘ 'l |' 2000

A | 38000
| 34000
| 30000
- 26000}

CIJFHMANTITRSOND

. 980 s

60000

JFHANTTRSOND

e
———

----pear zroducticn

1979

52000
44000

1280

—_— mern Troduction

2 % e 2
. wlanned TeAuCtIOn

1200
36000

/20 _
25000 :
1040 S
' 20000 7 i
/2000 L.

280

. o - -
PRciii (i R Ra M

P P
- "-’.Su.u‘.lu,‘f.‘,‘ :

860

-X -xolannel Tuel '




«)

Cement mill JI. OJutput 1280

compared tc 1CGTC

Jement mills

Cement mill IT. Output 1330
ecompared to 1679

= 33400 Ty
A I Y A '30 :
-~ --14eo0 -————/.ZOOOF
—— —looe ——hooo :

[..] __6ooo

LIEMAMITIASOND _  _JFMBMIJTAH. S_OND..-

== —-mean production

56000

1979

——4 §000-

40000 {—

. 19680

-~ -=~+=planned production

1980

32000

_7_ .4-J

\l<

y

,ZAﬂDOO

—¥—\ L
}

/o’aaa -

-

8000 |

— o _JFEMAMITASOND. _.._ .-
— remens mills T o2nd TT Outpus 18670 corpared to 1973




o. Desp ed cement {packed and dulk)

Sacked cement 198C Bulk cement 1380

compared to 197¢ compared to 1979
-———54/000 I e

e T T s .. /7000 e .
—-GOCOG [-— ~= - s e Cm— e

- --..Ifoao - . . e -
_k_.-_41(00'0 - o - N o
~ 2000, -

13000

-uoao - A f
-7000 —

- 32000
. . - . __5000
R L v O]

————— e 1l _3000 |/

22000 — e ¥
sty MENEURNN YAREE 7Y N . p——

b N B

- I Vo JFARMTITASOND . .
— e SO0 A o ——— .. - V - . o

- —3g0¢0 |

-——34000

 _.3cocc-

: !
o
\
\

! \
*- —'r—'--r‘—’—s—q c
- =] .-y - K - . e

VAR VR

Ve
4
le

S FE T X S -

"
------ mezn despetched \
- -~ '
e, .
'
wean despetibed - -
~a
el _— -
- - m— e T nnel Jesvetched
"N
19200
A
rzekel eni Tulk cemern+ 1880 pammared
- - [olukel O 3
2 1E7%

FHHHTTESHND

- t“ -

| | |
SN L1 11 LAl Ll il Ll Ll Ll Ll I L [ el | L —— Ll "




- g

- Ly -

Annex II

PROTOCOL OF THE MEETING IN COLOGNE,
14-17 OCTOBER 1980

The meeting took place between representatives of the LCC accompanied by
the UNIDO project co-ordinator and representatives of the contractors,
Kloeckner Humbold:t Deutz, Industrieanlagen GmBH, and Indumont.

The following points were discussed:

1. Cement mills I and II

After the expert advice from Holderbank was received at the beginning of
September 1980, completion of the two mill tubes was started. Due to the need
to procure special flanges, completion cannot be before the end of April 1981
and after that they can be dispatched.

After arrival of the mill tube at the Hawari works and subsequent
erection, comrissioning of mill I is expected around October/November 1981.

Mill trunnion head

The mill trunnion head of the cement mill is being manufactured.
Delivery can be made after completion at the manufacturer at the beginning of
April 1981. To allow mill II to continue to be operated, Indumont will carry
out a repair weld on the defective wall.

Partition walls

The complete supporting structure for one partition wall and spare parts
for the supporting structure of the second wall will be dispatched. The
parts will arrive at the port of Benghazi around 2 November 1980. The time
needed for erection will be zbout two weeks.

Pinion and girth-ggar damage on cement mill I

On 22 September 1980, damage was established at the aforementioned
girth-gear, pinion and transmission-gear bearings which has been described in
greater detail in LCC's letter of 27 September 1980,

To be able to give our opinion on that damage, we received information
irom Messrs., Wendt and Drenda and also a fragment of a pinion tooth and a
broken fastening screw of the transmission-gear bearing. On the basis of the
informztion received and on examining the broken parts, KHD's experts
established that first of all the transmission-gear bearing got loose (this
can be seen by the chafe points at the screw) and then broke, and that, after
that, the pinion moved out of its position. Thereafter the pinion and
girth-gear damage occurred.

According to the protocol drawn up by the specialist from Reiner KG in
December 1979, the girth gear of cement mill I had a contact portion of 70%
which increased to 90% on 7 June 1980. Also when KHD inspected the plant on 3
September 1980, it was established that the flanks condition was good, the
contact portion being between 85 and 90%.

Q




- k2 -

KHD stated the following:

(2a) The pinion damage is not attributable to damage at the girth gear
and pinion but is due to abnormal influences which occured after 3 September
1980 and for which KHD cannot be held responsible;

(b) After discussing this matter with the manufacturer of the gear
drive, Thyssen Stahlunion, tney will work out comments on lubrication and

reconditioning of the gear drive, which will then be passed on to LCC;

(¢) To eliminate the damage as quickly as possible, a new pinion will
be manufactured for which LCC's order is awaited.

LCC insisted on what had been stated in its letter and emphasized the
following:

(a) Scratches, and not pittings, appeared on the girth gears and
pinions of cement mill I and raw mill I on May 1978 as stated in the

deficiency list of September 1979;

(b) Due to reconditioning of the gears the flanks are no longer oval
but straight, which leads to:

(i) Vibrationm,
(ii) High bending moment on the teeth,
(iii) Non-smooth meshing between pinion and girth gear;

{c¢) Due to the above-mentioned facts, LCC nolds KHD fully responsible

for the damage to cement mill I. Furthermore, LCC express their worries about

the condition of the gears of raw mill I after reconditioning;
(é) There are no scratches indicated along the bolt thread.

2. Clinker-transport system

KHED will work out an offer for a new clinker-transport system conveying
the clinker from kiln I to the new clinker belt conveyor of kila III. The
offer must contain the complete civil portion, including earthwork and
erection.

Consultats with A.M. El-Gheriani has produced the result that KHD are

to work out an a.ternative offer for two bigger elevators which it is
intended to install as a replacement for the existing bucket elevators. The

two new bucket elevators have to be laid out for a 30% greater conveying
capacity compared to the existing ones.

3. BrickliningAdrawings

KHD have handed over a list of the bricklining drawings for the Hawari
plant. LCC will check which drawings are available and which are lacking and
will inform KHD which drawings are to be subsequently supplied by KHD.




4, Technical assistance

KHD's proposal, which was made to LCC by telex on 16 September 1980, and
the telex reply from LCC dated 25 September 1980 were discussed. KHD confirm
that points 1~3 of LCC's telex are accepted wnereas point 4 is to be
interpreted as follows. The outstanding 29.4 man-months will be utilized as
from 28 August 1980 as follows:

{(a) MMr. Jahr - 28 August 1980 to 18 September 1980 = 0.7 man-months;

(b) Mr. Knippscheer - 28 August 1980 to mid-December 1980 =
approximately 3.6 man-months;

{c) remaining period - Mr. Wendt and Mr. Klause as from 28 August 1980.

5. XRD laboratorvy unit

Making reference to the discussion carried out in Benghazi in September
1980, the letter from LCC dated 5 August 1980 and the telex dated 25 August
1780, the function of the XRD laboratory unit was discussed once again. It was
agreed¢ that KHD should send a specialist for the repair to Benghazi who will
have & set of spare parts with him. The parts needed for the repair will be
listed in a protocol and paid for by LCC.

6. A water-piping svstem for cooling, potable water and guenching water

Tne drawings for this system,
Ko. 842=50-450 UGA potable water and quencning water
No. 842-50-382 UA cocling water

Ko. 842-~50-451 UB potable water, which are in LCC's possession do not
reflect the latest developments and do not contzin the modifications carried
out on the spot. The drawings Indumont have altered must be compared with the
aforementioned drawings and the modifications need to be entered in the final
drawings. These £final drawings are to be inspected by Messrs. Kerschbaum and
Wend: on the spot and then passed on to LCC.

The piping drawing and laying of the pipes was checked and accepted by
the consultant.

The piping drawing for compressed air No., 842-50-381 UA and the pillard

drawings for laying of the oil pipes have to be checked on the spot and
modifications, if any, have to be entered.

1f necessary, and if modifications have been carried out, only the pipes
laid in the ground need to be entered in the section drawings.

7. Mill liner plates

KHD expects from the technical-essistance staff a report and drawing

regarding the broken liner plates and the positions wnere the plates are
broken,

Information is also expected about the type and quality of the the new
plates.,

After this investigation, KHD will take the necessary action to finally
settle this problem,
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STATE OF THE TECHNICAL-ASSISTANCE TEAM OR 1 MAY 1981

Budget Post title Total At duty Expected Present
iine req. station repatr. req
11.06 Snift leader 4 4 1 1
11.07 Control panel oparator S 3 - 1 ;
11.08 Milier 8 10 2 - .
11.09 Burner (cement kilas) 8 5 1 4
i1.10 Mech. maint. foreman 2 4 1 - .
11.11 Fitter 7 7 1 1
11.12 Compressor maint. mech. 1 - - 1
1l.14 Milling macn. operator 1 1 i 1
il.19 Maintenance electrician 7 &4 - 3
11.17 Instrumentation specialist © 7 - -
11.19 X-ray specialist 1 - - 1
11.20 Mecnanical engineer 3 2 - 1
11.21 Maintenance fitter 2 - - 2
11.22 Sheet metali fitter ° 2 - 4
21.23 Welder 5 4 - 1
11.24 Elect. mzint. engineer 1 - - 1
11.25 Workshop fitter 2 2 - 1
11.26 Elect. instrumentation engr.i - - i
11,27 Elect. maint. engineer 1 - - 1
11.28 instr. and central foreman 1 1 - -
i1.29 Shift electrician 8 8 3 3
11.30 Instrumentation specialist & 3 2 3
11,31 Workshop and ligat elect. 5 i - 4
11.32 Hign-tension elect. 2 i - 1
11.33 Diesel mechanic 3 - - 3
11,34 Petrol eng. mechanic - - -

11.35 Quarry equip. elect. 1 - - 1
11.38 Lime burner 4 4 1 1
11.39 Scraper operator - - - -

Total 98 73 13 40
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Annex IV

TECHNICAL ASSISTANCE REQUIRED FOR THE FATAYEHR CEMENT PROJECT (DERNA)
{(Updated to May 1981)

Job no. Jop description Post title No. needed
37 11.02 Instrumentation engineer 2
20 11.00 Snhift leaders 4 1
. gy 11.07 Control attendants G
96 11.08 Millers (raw and cement mills) 8
. 102 11.09 Burners {cement kiln operators) 4
3 11.10 Foremen (mechanical maintenance) 4
5 11.11 Mechanics {maintenance and workshop) )
12 11.12 Compresscor maintenance mechanics 1
17 11.13 Foremen (mechaniczl workshop) 1
27,51 11.1% Workshop macnine operators 5
<8 1i.16 Maintenance electricians 7
59 1i.17 Instrumentation specialists 4
127 11,2 Analysts for quality control 8
32 11.19A X-ray specialists 4
62 11.198 Raw-materials engineers 2
4/15 11,20 Mechanical engineers 3
8 11.21 Maintenance fitters 2
35 11.22 Sneet-metal fitters 5
41 11.23 Welders (gas and electrical) 3
42 11.24 Engineers (dectrical maintenance) 3
19 11.25 Workshop fitters 6
46 11.27 Foremen (electrical mzintainance) 4
37 11.28 Foremen (instrumentation and control)
49 11,29 Shift electriciansg &4
. 52 11,31 Workshop and light electricians 5
54B i1.32 High-tension electricians 2
72 11.33 Diesel mechanics 6
] 77 11,35 Electrician for quarry equipment 3
108 11.43% Packing-machine operators 4
1188 11.62 Cnemists 2

Total requirements 120
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D, ‘Total raw-

Nawari Cement Plant

'i:ﬁ'.. prod. Fst. prod, At
Produetion rav mill raw mill produetion
montha L] T T and 17
January 56 320 8 8hs 6o Th8
February 25 6RO ha 265 T 805
- Mureh hh 505 M hes 90 765
Apri) 62 765 - Gh 591
My A8 065 12 N5 65 151
Tune 6 650 51 h30 T0 033
Jnly 35 0nn h8 200 93 ohn
Apust 53 250 29 710 an ThR
September 60 /2 - 63y 207
October 63 699 - 60 6602
Noyember 306 35 T15 3T 276
December 5h 185 - 60 366
Frt. prod. tetal 512 117 272 655
Actunl prod. btotal . Bih 032
Operation (honurs) h 865 o R3G T 700
Stoppages (honrs) 3 9109 5 gho 9 RGB
Assumed prod. {tons) 539 500 536 500 1 073 000
B Ratio actual to
assum. prod. (%) T2 55,09 .7
Actanl production
(tons per hour) 112 106 110
Mil) rcapacity
(tons per hour) 110 110 110
Ratio produection
Lo eapneity (%) 102 a6 100
Fnerpy consumpt.ion
(kWh) 17 172 200 10 236G 500 27 hof 700
{(kWh per ten) 1.5 3h 305




mill produetion in LCC plants
——J('rn‘lllﬂ
Renghazi Cement. Plant.
Fat. prod. Fel. pred.  Eal. prod, Antunl Tolal
raw mill raw mill raw mill produckion actanl
1 T 117 T, TT and 171 produetion
3 808 18 118 21 06l h3 hio 113 187.0
10 50 13 06GH 1h 128 ¥ 187 115 611.5
9170 - 23 Goh 2 A3 123 588,0
- n ohs 20 B3R 39 003 103 67h
- 3 61N W1y 76 733 1ho W83, 7
- ~hoofg 6> hAR 87 1ih 15¢ 200.5
T 606 - hi o 50 (05 W 765.0
13 815 T2 37 Roo 58 0ho 1ha 697.1
7 3N f 600 26 68D 2 Thh 105 9708
A 029 1 260 26 620 W5 910 106 571.9 '
10 167 2h 60 B 93B 13 106 111 0o0p,3 &
_T 198 LERLL) _ .8 200 _58 990 119 356.0
77 B3h 103 666 377 6hh '
o GUA A3 1 ho? 1109
Vv oTih 1 802 3 233 6 769
230 00N hén 0on h6o 000 1 150 000 2 223 000
) .
h.0 oo 8.0 56.h 671
ha h 106, 3 17.0
ho 119,45 119.5
106,9 RA7 97.0
3267 ?;’»(Z 6 W von 11 260 000 20 975 350 W8 B3 050
Ve 3.3 29,8 2.0 3.0
. »




- e et

Z. Hewarl raw mills: osutdut, siovnages and snergv censumrtien
{1373 and 1920 compared:
»ilt I Miir IT MiiZz T end IT
v 373 1082 197G 193¢ 137¢ 1380
Secde e
Tstimated (3 22 L1k 312 117 240 S28 o7z €sc 5€3 Sk2 ~gL mmz
Zatic 10Rg/127a T {1329 fi13m} (133%)
Actual Prad. (%] ... sL3 3s¢ 3¢C 7€ 537G 35C sLL 272
Fmtic 10%n/1070 {7} (176
Czeraticnel nours 2 683 L 33 2 14§ 2 335 L2 7 750
Jatic 198c/1970 (T (181%) (1327 (159%)
€ 277 3 919 6 812 s 9ko 1z 680 $ 268
’ AY
gLy (9%
2135 s8L =7k sl 383 . 228
(267%] {172%} {2077
29¢ 29C 19 b LOE Luz
(927 S froem
s g€z 3 0u8 4 128 AT 11 89¢ 2 I7e
‘o= ). IEYY A
{eze {8L7) {728
- - - 222 2ch
raza’
(az%’
ces 7T LTE 2ce - iT 235 502 17 28k 223 27 L2870
/- N
{159%
ves 3.5 zL 3 30 e
N A=
bRviads
. iz cen 1o% zC 22
/:2(1\
Zesigned energy 2ons. lKEWR ps) 110 pBY b
sezval energy ccns. (kWh! 102 9€ o¢ plels
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I. Bawari <Iilns: susDui, 3toTrases, sraxrgy and Mel consumziiag
e e P —
373 ans 1%CJ zoaopared;
¥ila C Ziln IT ¥iln T snd I7T
Operszion 373 2580 575 1360 137 38

Retic 1380/197% (%) {155%) {134%) (138%;
Actual prod. (%) 322 665 281 598 3Lé 243 £0S 26<
Retio 1580/1979 (% {z

Cperation {(zouzs

~ e
w
—3
o
o
on
'4
-
/o
n
O
n

* 0
w
o
n
wn
(229
[3 )Y
(v}
w
0
0
)
‘o

Retio 1380/1979 (% (165%) (131%) {1s0%’

S+czrage (nours' S oSk 2 870 5 331 L 3¢ ¢ 385 T €z3
Rasiz 13880/137¢ (%) si%: {BS%) (To%

Meck. s%0T. é2 837 389 gu€ 451 L 283
Batic 1380/227¢ (%) (1 227%) (168%) 123L%°

Tect. sIT. 256 T i3 i Gy 3¢
Ratio 1$80/187% (%) (69%) (65%. (ET%}
Cperszion stor. & 515 b s 28 3 9¢¢ 3 3e0 T 83z
Sgsis 138072275 (%) (37%; {8¢s’ (55%

Zeatizg zilz ez 2%s z2c hlelol =6 324
Razio L38C/1879 1% 192%° =1 "38%°

Znersr sozs. En £ 273 852 3 3987 L6¢ 1% 372 288 13 43l 3¢
Zatia 1980/1379 ‘%) =

EIxergy 29mS. (KWR /%, 25.2 29.3 - 27
Rate 52 tradussion (%/3) 2T MDA L o2s2 L ozen
fasis 1538G/137% (%) (37%;

Tesiznei ezerzy 2ons. (kWR; 23 pTe i b fote 2 sce
ACTUAL DOWer 2oms.

Rmtio 1880/197S (% 25 ] iz z:
Tuel z2zns, (D 3 90T fCC 3L zk2 200 If les TCC O 20 20z 507 36 52 30C 34 2ua BCC
3asio 192C/.579 %} r=72% L2L%: (13¢0%!

{x2al/kg 2linker) ves 30 e 232 337 gis

Retio 1980/.575 (%) (103%;

ReZractory bricks cons. . .
Zurning zome (kz/%) 0.507 0.Lu8 2,888

Tsevhers ‘kg/t) 9.028 0.017 £.02L
Total kg/t) C.3kC 0.535 .78 0.k63 2.9

Y3




J. Al LCC cement mills: output, operating hours, stoppages and eaerpy consumpt Lon
(Tons)

Hawari Ccwment Plant Benghazi Cement Plant

C. mill | C. mill 11 Total Total C. mill I C. mill Il Co mill 11T Total Total Production
estim. estim. estim. actual actual actual actual actual Estimated Actual
Production ontpnt outpul output out put ountput output output output output output
Honth

Jamary 23 84l 27 030 50 870 S0 886 - 6 989 29 990 36 979 87 850 87 865
Februavy 28 468 10 656 39 125 37 222 - 16 986 12 386 29 372 68 490 66 594
March 3 710 37 18 541 43 173 745 2 8388 - 3 633 42 174 46 806
Aprad - 50 322 50 1322 48 672 10 261 15 886 17 11 43 261 93 583 91 933
May - 51 860 51 860 48 975 382 31 070 19 275 70 727 122 587 119 702
June 13 2% 10 280 43 510 44 074 1 927 24 203 25 682 51 852 95 362 95 926
July 18 970 35 712 54 682 57 231 - 20 373 25 313 45 706 100 387 102 937
Aapust 28 395 22 19¢ 51 185 47 7006 - 16 472 8 563 25 035 76 220 12 741
B September 35 308 1 112 43 080 42 526 6 573 7 430 19 757 33 760 76 840 76 286
B Octobey 29 620 L4 48A 44 100 40 015 7 803 t U8 14 5713 30 974 75 078 70 989
Novembery 35 924 - 35 924 36 400 3u7 10 885 2h 696 35 888 71 812 72 288
December A0 336 - 40 336 H0 367 9 004 2 683 _23 622 35 310 75 646 75 677

Est. lotal 288 862 254 677 543 539
Actual total 286 437 250 810 5371 2417 37 004 164 503 240 988 hh2 497 986 035 979 744

-,Ig-




(continned)

Hawari Benghazi

1 I Total i Il 11t Total Total Benghazi and Hawari
Operation () 3 452 2 897 6 349 1 017 2 V83 3 237 6 337 12 680
Stoppages (h) 5 332 5 847 Ly 219 7 789 6 739 5 H84 20 012 31 231
Actual prod.
vate {(t/h) 84 87 85 36.5 79 74 not given not given
Prod. capacity
(t/h) 90 90 90 4% Y0 90 not given not given
Ratio actual vate/
capacity (%) 93 97 Y4 80.9 847.8 82.2 not given not given I
Encvgy consum. 4
(kWh) 8 608 290 62 751 158 14 883 3438 b 54t 377 7 607 551 10 224 581 19 373 509 34 256 857 !
(kWh/t) 30 25 28 41,7 46,2 42.4 43.8 34.97
Assumed prod. (t) 375 000 375 000 750 VLU 150 000 300 000 300 000 750 000 150 000
latio actual/
assumed prod. (2) 76.4 66.9 71.6 25 54.8 80.3 59 65.73
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L.

Cement packaging and despateh in Nawari and Benghazi

Hawari Cemenl Plant

Benghazi Cement Plant

Packed Torn Total Packed Torn Total
Packed Bulk Total (no. of {(no, of (no, of Packed Bulk Total (no. of (no, of (no, ot
Month (v) (1) (v) bags) bags) bags) (t) (c) (t) bags) bags) bags)
Jamaary 15 445 6 787.16 42 232,16 708 You 42 500 151 400 29 U517.5 7 180,20 36 837.7 581 150 29 495 610 04%
February 0 225 4 H81.28 34 706.28 604 500 46 600 651 100 22 030.0 9 287.45 31 317.45 440 600 19 630 460 236
March 39 185 15 752.47 54 942,47 783 0L 39 080 822 780 3 255.00 I 637,25 4 892,25 65 100 21178 67 274
April 41 400 8 841,78 50 241.78 828 00O 37 500 865 500 27 935,00 11 377.65 39 312,65 558 700 21 205 579 905
May 39 Y12.5 862,178 40 775.28 798 250 75 750 874 000 44 432,73 22 002,88 71 435,61 Y88 LS5 G4 8173 L 047 613
Juane 39 520 Y 333.8) 48 #853.83 790 400 82 600 8473 000 42 817.5 12 107,94 54 925.44 856 350 33 262 889 612
July 46 900 10 050,72 56 950.72 Y38 00O 102 000 040 000 34 871,127 Y 047,33 43 919,1 697 435 28 692 126 127
Augnst 32 020 Ll 436,640 43 456.40 640 400 15 200 655 0LV 21 037,71 3 H09.,44 24 B47,15 42 154 16 830 437 S84
September 37 Y90 10 681,77 48 670.77 759 90U 13 500 173 400 28 522.5 5 772.7 34 295.2 570 450 22 818 593 208
October 23 505 7 810.0 31 315.0 470 100 5 900 476 000 19 760,77 8 631,58 28 392.35 395 215 19 809 411 024
Hovember 28 615 1L 141,53 39 756.53 572 300 1 700 574 QOO 24 206,68 12 561,04 36 827,72 48 534 1 941 50 475
December 27 742.5 Y 612.78 37 360.28 554 950 . oo 28 962.50 7 9606.19 36 928.69 579 250 23 289 602 539
Total 422 470, 106 797.5 529 267.5 8 449 400 331 949,006 L1l 954,98 4473 904,064 638 993 2971 440 6 936 431
Hawari Benghazi

Ratio of despatched cement/assumed (2) 0.6 99,2

Rativo of bulk cement/despatched(%) 20,0 25,2

Ratio of torn bags/used bags (2) 4.3




M. Operating hours of the main sectiouns iu Mawari and Benghazi
Raw material mills Kilns Cement mille
_Mawari Plant Benghazi Plaut _WNawari_Plant Benghazi Plant Hawari Plant Benghazi Plant
Mill Mill Mill Mill Mill Kiln Kiln Kiln Kiln Kiln Mill Mill Mill Mill Mill
1 [ R 1 1t it 1 11 1 i It I It I f1 InI
Month (W) (min) (W) (min) (W) (min) (W) (min) (W) (min) (W) (win) (W (min) (W) (min) (W) (min) (W) (min) (h)(min) (h)(min) (W) min) (W) (min) (W) (min)
Jan, 931 50 89 25 117 40 195 30 215 05 658 00 151 25 156 10 623 35 - - 290 45 306 25 - - 137 15 40) 55
Feb, 236 40 4% 05 354 10 130 50 147 05 370 50 637 15 442 35 196 30 235 55 331 15 128 15 - - 228 55 158 45
March 4ttt 30 8o 25 227 40 - - 202 5 497 00 841 00 28% 30 - - 23% 45 410 05 49 M0 18 05 30 10 - -
April 578 55 - - - - 212 30 268 10 659 45 - - - - 285 50 520 10 - - 545 40 329 45 21% 00 238 45
May 426 30 137 45 - = 279 40 272 35 565 05 223 45 - - 576 15 262 00 - = 581 10 14 15 355 25 482 10
June 65 25 543 30 - - 253 50 447  4H0 77 20 6831 40 - - 472 40 61t 10 174 00 3Jo8 20 In 05 276 25 372 15
July 382 20 518 35 152 20 - - 294 20 407 30 690 595 235 35 16 20 629 05 224 00 427 15 - - 228 55 36 35
Aug. 504 15 305 00 202 130 106 10 274 55 700 10 534 U5 A33 35 396 15 268 30 316 30 260 50 - - 195 15 105 10
Sept. 552 0V ~ - Wty 25 W07 A0 236 20 695 00 - - A 55 1o - 356 45 375 00 80 00 165 05 99 50 242 45
Oct. h7 10 - - 150 30 8 55 266 10 731 05 - - 265 - 20 25 417 10 355 30 148 20 198 00 129 10 229 05
Nov. 2 W 360 W0 215 25 199 10 350 20 26 00 422 00 235 40 67 30 689 20 431 00 - - 6 50 150 20 351 25
Dec. S99 40 - - 148 30 327 45 57 OO 727 45 _ - - 222 30 _ - - 694 5 536 10 - - _ 249 10 __ 36 00 338 10
fotal
hes. 4 865 2 835 1 7t4 10 1 822 V0 3 232 45 6 114 3 825 2 615 30 2 761 40 5 021 40 3 452 2 835 1 017 15 2 082 3 297

4
(e 4]
!
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N. Summarv of production irn Hawari

Vorkine hours Twoduction
Section Possible Achieved % Possivle Achieved % t/h
(k) (n) (t) {z)
Cley Crusher 29% x 15
1 Lge 33 €30 220 30k 380 L€ 20L
152t/n 15h/d éd/w L LES
_imestone Crusher 293 x 7.5 !
1 k1€ 43 Q€0 305 562 232 5% 297
u50t/% 7,5n/é Té/w 2 2L2.3

Rew Mill T 366 x 22
L 865 60 885 720 S1l2 115 58 105

110%/h 22h/é 78/w 8 052
Rew Mill II 366 x 22

z 835 35 885 729 272 €55 31 oL
110t /h 22h/é 7d/w £ c52
fotery Kiln I 366 x 2L

€ ik 7C 5Lg 020 31k 3¢ 37 1 23~
1520t/8 T7é/w 5 7oL
Rotary ¥iln IZ 36f x 2L

382 L ske cOo0 1f5 Z1k 30 Ll
1500%/8 Té/w g 73k
Cement Mill I 29¢ x 21

2 L3k ) 565 112 288 B¢ B 3s
90t/a 21h/é 6&/w € 27¢
Cemert Mill II 200 x 21

2 89¢ Le 56 110 25k ¢ok LS 8¢
90t /h 21h/& 6d/w £ 20
Bag Loading 20c x 8

lio deteiled g5¢€ 80¢ L27 380 LS

Loot/n 8h/d 6&/w 2 392
Bulk Loading 29¢ x € information 333 LoC 102 873 .
4504 /5 8n/d 63/w 2 392

Note: 52 days were Fridays, 15 days were other holidays.
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2. tock at Hawari

Clinker (outside) Unlimited 15 000

Item Possitle Availatle %
Clay 21 500 m = 32 200 t 10 350 t 32
*imestone LE 702 pS = 70 200 t 30 600 ¢ LL
%ev mix line I 137 </r = 1o 000 2 - 617 t =7
Rew mix line IZI 132 </ =2k 000 % 7 307 t 53 !
Tuel oil fozcmS= TNt 3100 & Sz -
Clinker (in nall) 30 30C mo = L3 500 t 16 700 t e

t

Gypsum 1820 m” = 2 700 ¢ 800 ¢ 30
Cement - 172 t/m =53 000 2 13 450 ¢ 27
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. Analvsis ¢f stopvezes in Hawari Cement Flent

-
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Mechernical reasons o8

-- .. = .

Ziegtrical reasons -

._J .
0 O
O ™M

Process reasons

TERI0DS WITHOUT IRTERRUPTIONS

120 h x 1 = S dx1 = 5 &
Tekx3 = Iéx: = ©3
[ - - -— -
LE h x = 2 3x = 1lu &
2o nx 18 = L& x it = 1%t ¢
<~ - .2 a
V4 - -
= 12 %
DE3TEIDTION OF TAILUAZE

Meghnanicea. Ieascns

177 n = Clay reclaimer

- S . -— 3

10% kb = Repair of mill Tan
70k = Limestone recleimer

znd maintenencse

1y
n
U
n
'3
1]
53
[+
}_
©®
£
P
4
0w
I'j '\_l
(14
n
ct
-
O
18]

>

lirinetion ¢f ES7 - elecirodes

to O
O :
ty

[}

w

12

3
[}

Cley pelt torn

Lo

\n

[a
"

Girth-gear lubrication

[\V]

(]
¥
"

ol Limestone weight-feeder - pelt meintenance

[
(2]
[al
n

Lir-1if+ troubles

1k n = Ciay weight-Teeder - belt maintenance
S & = Hemmer nrill
3 h = Separator maintenance and inspection




3 h = Raw meterial bpelt {222.0€)
Z h = Doutle flep (222.08)

2 I = Flat trouhnle

-
S

I h = Herlacement of bearing at the iransporter
{gz21.02”

Electricel reasons

65 h = Contact feilures
63 h = Lower failures -
60 h = £SP cable troken
58 L = Lower limitetion

18 k = Scheduled stor

lé k = Limestone balance check and adjustment

< = "ger g4

t h = Clay recleimer

- ¥ - T . S -

Z h = Cirth-gear lubricelion

Process reazsons

2 422 n = ¥iln stor

ley

337 n = lo

o

.}

o~ o
<

137 & = Lo limestone
7 n = Storage silos full

-

20 = = Air slide rrotlems

¢ n = lack of cocling water

¢ h = Alr-1ift overfillied

3 = Levelling of new piles of limesione
1 & = Cleaning of the weight-measures

chute (221.01)
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ROTARY KILN

1]

KUMBZE CF INTERRUPTIONS DUE TC

Mechernical reasons 2k
Elegtrical reasons 57
Process reasons ue

PERINDS WITHOUT INTERRUPTIONS

32nx1 =13dx1 =134
2blchx2 =10dax2 =204
216 hx2 = 2dx2 =184
68nhx3 = T&dx3 =214a
b hx2 = 6dx2 =12¢é
l2hx2 = Sd¢x2 =102¢
% hx7 = Lax7T =254
Ternx7 = Z2¢eéxT =214
E »xI1l= 24ax211=2232
cbnx23= Zé&dx23=23a
= =185 ¢
=51 %

20L h = Werming the kiln T % .

DESCEIPTIOR OF FAILURES

Mecharical reasons

0z h

Damage of kiln outlet

€2 h = Repeir of mill fen

[

Eliminetion of ES? elec*rodes

o

'_J

Iy
]

ny
-3
]

Change of burner pipe

3
L&

[

\O

jay
n

Air=1ift <troubles

(8 4]

oo

[o S i
L]

iy

= Clinker-crusher drive belt torn

spection of ESP electrodes
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PR

-1
[ay
n

Clutck of grate-plate drive

O
[}

Rectification of fleap (331.01)

N

h = Raw-mix balance

n
23
[}

Main-drive coupling

-
[

L. = Tlap troutle i

h = Girih-gear lubrication .

n

Electricel reasons

Power fallures

-3

n

oy
I

¢ h = ESP catble
27 L = Contect feilures
17 h = Scheduled stor

-1
3
[}

Inspection and repairs to ESP

[ 2N

h = Voltage dror and prenegter fan troutle

NI
-
0

» = Zavemiy balance

)
-y
\
[

il heater provlems

(
*
v

Srocesg reasons

19¢ n = Ciinker nell full
3C h = Cyclone blocked

18 b = Lir-1ifs overfilled
7 b = Lot enough raw mix

h = lLack of cocling water
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LeeE e I adh
hemda b aadia I

WUNEER OF INTEREUTTIONS DUE TO

PARU A N ot

Ilechnric:zl r.-scns 108 l
Electricai rz-sctns 133
Frceess ro-s ns 125

EH X 1 = 223X1 = 234
2.8 X 16 = 123X 16 = 162
L= 18 3

= 5‘;”;

SESCRIPTION OF F.LILURES

Mecnenicel reasons

1606 r = Crack -2 mill shall

507 h e Tishtesning lining plates
48T h = Crock cf bezrinc

(26 r & Tom2ir of partiticn wall

-

308 n = Zecheduled stcr for inspcetion & maintenna

129 n = Scheduled stcr for mill cuilet meintenancc

¢ inspection

107 h = Scheduled ster

105 B = T acement & adjustment ¢l clinker beli (521,02)
. h = Ilsveicr
53 h e Clinker conveyor meintenance ani repelr
) 2 n = Renew grease ¢il
80 h = ZLack cf ccelins water
. 51 h = BScpzratcr mz2intenance =zl :-;firs
32 b = 3~ filter of cement silc (542,08) & (553..3)
22 h = Cirth-zez2r ludbrication
W n = Tl-p treoutles

h = I~ filtzrefan  Vebelts onc
Cennecticn ¢f water pipes

L = Overheet of geer box (5235

L = Dap (lcels) redtificatica

=S U
=g
L]
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- .

Fleectrical reasons

164 h = Power limitation

)=
}—
(6 o]
4

n

Contact failures

22 L = DPower failures

2 h = Voliage drop
¢
3 k = Clinker balance

M
Y
n

Girth-gear lubrication

1 h = Separator fan faulty

Process reasons

421 h = No gypsum

225 h = Stegnation cf trade

9¢ n = Cleaning mill édiaghregm
£2 k= No clinker

3 &b = Scheduled stor

i¢ L. = Tlap trouble
L h = Change over flaps

T Am AT T e =
FRCDUC E

e et ddeaVa -

RAW MILL II

NUMBEZ OF INTERRUPTIONS DUZ TC

Mecharnicel reasons €7
Electrical reasons 7L
Process reasons 196

L hx3 = 2ax3 = 62 '
2k n x5 = 1&x5 = 53§
S=1ll ¢ .

= 3%

DESCRIPTION OF FAILUTES

Mechanicel reasons

L2 n = Feplecement of ESF electrodes
£1 Lk = Clay reclaimer

25 n = (Cley belt torn

I

|

- - . - - . v +
31 = Girihe-gear lutricatlon ,




29

’_r '._l
AV RN & BN @ BN AN ]
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Ko grease oil for girth-gear lubrication
Inspection of mill crusher

Limestone recleimer

Renew grease o0il

Scheduled stop for inspection

Tightening lining plate

_imestone balance

Air-1ift

Inspection of mill fan

Electricel reasons

T2
Lo
2t
10

L)

h

h

jag

[a g -

Power failures

Contact feilures

Power limitation
Girth-gear lubrication

Limestone reclaime

8]

reasons

-
[

= \n
[a S & S <

o

=

Storege silos full

Lir-lift overfillec

Screw conveyor overfilled
Lack of cooling water
Mechenicel filter overloaded
Chengeover flaps

BEammer crusher overfilled

ROTARY KILN II

WUMBER OF INTERRUPTIONS DUE TC

Mechanical reasons 27

Electrical reasons L

Process reasons 3

O

—————
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FTRT°2S WITHOUT INTDRUPTIONS

152 n X 2 = 7 2 X 2 = 14 3

1. n X & = & & % 2 s 25 1 /
120 R X £ = 5 34 X 4 = 20 4 .

9% h X & = 4 3 X 4 = 16 &

72 R X 3 = 3 3 X 3 = 9 a

6 n X 5 = 2 &4 X 5 = 10 @ )

2 h X15 = 1 4 X15 « 15 @

160 b = ¥arming the kiln,

DRSCRIPTICK O FLILURES

2 h = Change of burner ripe.

6 5 = Mzinceanance of flap 1222,03)

5 h e Clipicor cccler grate (II) courling
L h e linlift  V-lelt #rcubles

2 h = 3a¢ filter rotary rir-lock (236,21)

“.h = Clinker cocler zrate-pl-te (2) brake (355,02

Electricel reasons

S h = Insrectinn & maintenance

Zxocess reesons
2553 h = Secreluled ster for clinker hall full
1009 h = Si-~n2 s4ill fcr relinine
362nh = Lzck ~f personnel & shortage -7 fuel
62h = lir-lift <rcuble
£h = iiov encush raw mix
Bh-c
2h = Tl-n ¢rcud

shrrtace

=3
=

s
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CEMERT MILL II

FUIRIR OF TRTIRRUPTIONS DUE TC

PRy wheow

echzanicel rTe=zscns 122
Lleciriczl ressons g2
Process rza2s~ns 91

PE=I10DS WITHOUT INVTZRRUPTIONS

4B nX 3 = 23X3 = £ 3
225X9 = 14%X¢% = 934

5 =152
= A %
IISCRIPTIC OF riILTRES
MECHANICAL REASORS
2 842 b & Lrnck of mill shell
457 h = Sc! ied ster for insvecti.n ¢ maintenance

-

hzéul
395 h = Tartition wal

25% n = Rerlacement cf ESP electrodes
173 h = Xu2l-czment of linin~ nlatcs
135 1 = Clinker belt revairs & replaccoent

h = Tishtening linins tlates

-
I~

30 L = Girthesesr lubrication

256 h = Rozair for clinker bels (521,21)
11 & = tijustment of clinker weigb-Teeder
3 o= Scnerater fan (532.03) troubles

1Tk e ¥c coclins water

Flsptrinsgl rescnne

h = Tower limitaetion

2
‘6 h = Fowor failures

¢ hoe lliczirment cf elinker weigh-feeder

an faulty

o
n
{
)
0y
e ]
[$4]
pxs
b}
s |
(]

rProcess reason

Sci_iuled sico (nmet oncuch clinker)
¢ rpsum

o e
I3
.
»

r
"
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oy

258 n = Ko gypsunm
123 n = Scheduled stop for charging and rearranging
grinding media efter repair cof pertvition wall
155 1 = Xew charging of mill
118 n = Stagnation of trade !
58 n = Cocling water problems .
32 h = Clinker hopper blocked
1k h = Change over flaps .
9 h = No clinker
S h = Cleaning will diaphragm
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Q. Analysis cf storpages in Benghazi cement vlant

1. PRAW MIILS

ks e general stetement, most of the raw-mill stoppages were due
tc kiln stoprages. The stoppages of gll raw mills were due tc the

foliowing reasons {(the exact time for stoppages are not available):

-

avw mill I

o 1]

The stoppages were due to different mechanical and electrical

reasons.

Rew mill IT

Meintenance of mill édiarhragm and rill liring rletes.

Rew mill TII operated orn line II to secure the limestone necessary
for the lime factory.

Meintenance c¢f the balances.

Cverhauling the hezter tlus lining with fire-tricks.

Overhauling <he scrapers.

revw miil IZZ

Maintenance ¢f limesione crusher III.

Mechenical stcoppages in scrapers.

Lack of limestone ené marl,

Meintenance of balances.

Meintenance of raw mill lining and diaphragm.

Suiléing of raw materizl rings inside the mill compartment due
to high percentege of humidity, especizlly irn winter seasor.

=

2. KILXS
Kiln I

The kiln wes stopped 3 L35 hours in 1980 due tc the lack of

opereting personnel. During this period of time, lining of the kiln

-

with refractory bricks wes cerried out according as follows:

(a) FBelining of the kiln nood;

(t) Relining of the outle: zone (10 34k oricks);
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(¢) Eelining of €.8 m at the beginning of the burning zone
{41,168 kg bricks);

Overhauling the clinker elevators and conveyors (1,000 hj};
Clogging of preheaters (L50 h);
Deficiency of heavy oil (240 h);

Megintenance of the exheust fan (140 h);

Defects in balances (120 h). )
Kilp II

The kiln stopped for 2,847 hours for relining with fire bricks as -
follows:

(2) The outlet zone was chenged three times (23,290 kg bricks);

() 5. m in the burning zone (16 m from the outlet) were
relined with fire bricks (4,300 kg dricks);

(¢) 1C.\ m in the burning zone (starting from the outlet) were
relineéd (73,787 kg bricks) ir August 1981;

(&) 1In the burning zone, 9 m (starting from the outlet) were
relined with fire bricks (£2,822 kg bricks) i.e. the totel guantiily
used ir relining the burning zone wes 179,188 kg;

(e) In the celcinetion zone, 3.4 m were relined (30.€ m away
from the outlet; and 19,522 kg bricks were used;

In August, 3.7 & were relined (27 m ewey from <the outlet
5k kg bricks were used;

(r)
ané 22,5

(g) L.€ m were relined (3L m awey from the outlet) end
23,515 kg were used.
The contractor (KHD) changed the outlet segment of the kiln in
February, March and April (1,248 hours).
The kiln was stopped for 629 hours due to the overheuling of clinker
elevators and conveyors.
Clogging in preheaters (2LL hours).
Maintenence of the exhesust fan (181) hours.

Meintenance of kiln revolution instrument recorder (9€ hours).

Kilp III
The kiln was stopped for relining with fire~tricks as follows:

(a) Relining of the kiln hood and the outlet zone (7,760 kg bricks);

(t) Ir September, the outlet zone was relined completely
(15,520 kg bricks);
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(¢c) 1In the burning zone, (January 1980) 12.2 m were relined
starting from the burning zone (86,577 kg bricks);

(d) In September, L.L m sterting from 19 m eway from the kiln
o A

outlet were relined {31,225 kg bBricks). At the same time, the first
one metre in the burning zone wes relined (7,096 kg bricks);

(e) Starting from the beginning of the burning zone, 9.6 m
were relined in Octover 198C (52,822 kg bricks). '

The kiln was stopped for $52 hours in Jenuery due %0 the clinker
conveyor change carried out by the contractor KiD.

Due to the deficiency of heavy cil, the kiln was stopped for 386 hours.
It was stopped also for different reasons connected with the belance,

clinker cooler, clinker conveyor, fen etc.

Cement mill I sterted operation only at the time whern cement
mill II was stopped ir April, September, October and December 1980.
It was stopped during this period for mechanicel end electricel
meintenance of the separetor fan and cement pump. There was ziso
the fact that raw mill I and cement mill II cennot operate gt the
seme time 2s both heve one compressor which was changeé efterwerds

to operete poth on condition thet cement mill I wes out of operation.

Cement mill II

A crack was discovered arouné the mill trunniomn.

The mill wes stopped in March and April 1980 ané in September and
October 1980 for 17 eni 35 days respectively for welding end’
changing the welded section.

The mill stopped several times at the beginning of 1980 because

of the increase in cement temperature,

Cement mill III

The mill stopped at the beginning of the year because of;
Overhauling of clinker conveyors in Merch 1980 (2 days),
Welding of a crack in March end April 1980 (18 days),

Chenges in speedometer box in Merch and April 1980 (200 hours),

Overheuling the cemen:t pump in October 1980 (112 hours).
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The following tables give details of the stoppages at Benghazi.

Feilures of Raw Mill I

¥ ours Minutes Stoppages
5 9L0 ic Kiln stop
429 Lg Scheduled stop !
LE& - Maintenence of mill coupling *
L7 L5 Weigh-feeder adjustment
bl - Relining and tighting lining plates -
27 30 Defect of compressor
26 LS Meintenance of pump
£l 25 Overfilling of screw conveyor
g2 15 Maintenance of mill fan
122 Le Other differeni stoppeges less then 24 hours
E8LC 20 Totel

Feilures of Raw Mill II

T ours Minutes toppages
L 827 35 Kiln stop
L2s - Scheduled stop
L2k 13 Replacement of lining pletes end diaphragm
281 Ls Operating Rew Mill II on Line III
1€3 21 Mechanical defects in screpers
127 20 Wéigh-feeder adjustment
115 25 Heater meintenance
76 20 Addition of grinding medie ’
ko 15 Inspection of mill by contractor (XHD)
32 55 Shortage of cley and limestone °
32 1c Contact failures
173 30 Other different stoppeges less than 2L hours

€ €88 Le Totel




-1 -

Failures of Rew Mill III

Wurs Minutes Stoppages
2 118 35 ¥Kiln stop
1163 - Scheduled stop
€78 15 Maintenance in limestone crusher
301 35 Mechanical defects in scrapers !
2L3 15 Shortage of clay and limestone
i92 - Operating Raw Mill II on line III
173 - Weigh-feeder adjustment
6L ks Relining of lining plates and diaphragm
€1 30 Elimination of raw-material ring
56 - Deformetion of screw conveyor
39 10 Girth-geer lubrication
32 3C Meintenance in separator
33 32 Heater meintenance
£ 50 Chute choked
23¢ 65 Other different storpages less thern 2L hours
) k2§ 50 Totel
Feilures ¢f Rotery Kiln I
Fours Minutes Stoppages
3435 - Shortage of kiln operators
1018 Lo Meintenance of clinker elevators
Lsk 55 Clogging ir preheater steges
435 20 Heeting kiln
. 2k2 25 Shortage of fuel oil
139 5 Defects in mill fen
123 ' 20 Weigh-feeder adjustment
53 - Maintenance of clinker elevators
L8 25 Maintenance in silo I and II fleps
26 10 Heeter meintenance
54 15 Other different stoppages less than 2L hours

€ 030 g Totel
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Failures of Rotary Kiln II

Bours Minutes Stoppages
2 87 30 Relining of kiln
1 248 - Repair in kiln carried by contractor (KHD)
629 5¢ Maintenance ¢f elevators
271 - Heating upr kiln
24k 5 Clogging in preheater stage
181 15 Maintenance of mill fan .
96 - Maintenance of mill speedometer
L8 - Meinteneance of diesel motor
LE - Shortege of ignitor
L8 - Maintenance of kiln bearings
LL s Clogzing end meintenance in raw-mill silos
10k 50 Other different stoppages less than 24 hours
5 810 35 Total
Feilures of Rotarv Kilm III
Rours Hinmutes Stoppages
1 8Lo 25 Relining of kiln
522 - Maintenance of elevators (KiD)
386 30 Shortege of fuel oil
276 50 Heating up kiln
197 ks Clogging in preheater stage
165 - Defects of mill fan
90 Lo Weigh-feeder adjustment (contractor KiD)
55 15 Meintenance of grete plate
s 5 Mzintenance of elevators
Lg 5 Weigh-feeder adjustment
9¢ Lo Other different stoppages less than 2i hours
3739 15 Totel
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Failures of Cement Mill I

Zours Minutes Stoppages
7 287 10 Scheduled stop
118 50 Mechanical and electrical maintenance
in separstor fan ;
117 Lo Defects in fluxo pump
29 20 Weight measures adjustment
32 30 High temperature of cement
37 Ls Inspection of mill gear
35 30 Meéintenance of belt
26 20 Maintenance of bucket elevator
2k - Girth-gear lubricetion
é¢ Ls Other different stoppages less than
2L hours
7 788 5C Totel

Feilures of Cement Mill II

Hours Minutes Stoppages
2 287 15 Scheduled stop
1 338 5 Shortage of clinker
1 1k2 10 Welding of cracks and changing ring
751 15 Chenges in the clinker conveyor's design
62k - Crack in the mill trunnion
123 30 Increase of cement tempersature
. 68 20 Girth-gear lubricetion
L5 26 Chute choked
30 35 Weighefeeder adjustment
85 55 Defects in electric catles end in
cement-conveying system
ko ) Defects of clinker conveyors
ks Cther stoppages less than 2k hours

€ 739 56 Total
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Pailures of Cement Mill III

Zours Minutes Stoppeges
937 5¢C Shortage of clinker
2 302 - Scheduled stop /
TLL - Changes in clinker-conveyor's design *
340 30 Welding of cracks
199 30 Maintenance of mill speedometer .
118 35 Maintenance of cement fluxo pump
245 30 Mechanicel meintenance of clinker conveyors
77 25 Reerranging and sddition of grinding medie
TL 25 Girth-gear lubrication
61 25 Weigh-feeder adjustment
Sk 30 Defects of mechanical filter
Lo 25 Mecherical defects in air compressor
122 - Power failure
2k 50 Maintenance of the mill entrance
131 25 Other different stoprages less than 2L hours

S u8h 20 Totel
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Annex VI

MECHANICAL AND ELECTRICAL MAINTENANCE IN BENGHAZI

A. Plant inspection report, Bemghazi II: Homo silos rotary kiln cooler
(29 October 1980)

Heat exchanger fan

: Type: A 1300/2050
1. The throttle valve is not in operation.

2. The vibration absorbers do not function due to the fact that
- the fan frame is not free.

3. The bearings should be cleaned and filled with new oil.
4. 0il change on the gear box WGW SN 4/S0.

5. Grease change on drive motor.

6. E-motor cooling system to be cleaned.

7. Cracks on the blower housing to be welded.

8. Extreme corrosion on the blower housing to be cleaned and painted
(heat-resistant pzint)

9. General inspection of the whole fan nas to be carried out.

Schenck belt weigh-feeder

Type: DMi LS 12/BL.

1. Raw-meal spillage under the belt weigh-feeder.

2. The belt rollers have to be cleaned.

3. The side rubber has to be replaced or re-adjusted.

. 4, Flex hose pipe for air connection of pneumatic drive of dosing valve is
broken.,

5. Raw-meal sunker needs a general inspection.

6. The chain drive needs to be cleaned and lubricated.

Equipment under storage and homo silos

1, Water tank is covered with raw meal and the inspection cover is open. A
cleaning of the tank is recommended.




10.

- 80 -

A big amount of raw meal needs to be removed.

All bucket-elevator bearings need to be cleaned and re-lubricated. The
seals should be replaced.

The drive (gear box) of the bucket elevators needs to be checked and the
oil to be changed.

The chains, buckets, wheels and all connections should be inspected.
The screw conveyors, general check-up. N
Compressors GMA 11.4, general maintenance.
Water-air cooler needs to be cleaned.
Compressor VM 210-2, general maintenance.
Three water pumps, general maintenance.
The general situation in this part of the plant is horrible.
The screw conveyor from belt weight meter needs general maintenance.
The lift is out of order. Why?

There is a specialist of the manufacturer of this lift (Haushahr)
available in this country.

Heat exchanger

10,

Floor No. 1.
Aerzener blower, general maintenance.

The fresh-air blower for the compressor room under the raw-meal
silos is out of order. The blower and filtration facilities should
be generally checked and overhauled. '

Checking of kiln-inlet seal.

Floor No. 2.
Checking of flaps in the raw-meal feed-pipe.

Floor No. 3.
Checking of 3 flaps.

Floor No. 4.
Checking of flaps in air slider to bucket elevators.

Checking of cyclone.,
Genersl overhaul of bucket-elevatecr drive,

Floor No. 5.
Checking of double flaps.

Checking cylone.
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11. Cracks on cyclone housing need to be welded.
12. Grease change on bucket eievator bearings.

Floor No. 6.
13. Compensator hot-gas pipe need to be repaired.

14. General overhaul of flaps.

15. Bucket elevator needs general maintenance
(Station between homo and storage silos)

16. Air slide blower needs replacement of the filters.
17. The silo inspection covers should be sealed.

18. Check-up of all regulating units.

19. Spillage of raw material should be removed.

Floor No. 7.
20. Cracks in the cyclone housing need to be welded.

21, Checking of flaps.
22, Auxiliery chimney, flap and drive need to be overhauled.

Floor No. 8.
23. Overhaul of screw conveyor.

24, A lot of spillage of raw meal has to be removed.

Floor No. 9
25. General maintenance of bucket-elevator drives.

26. All seals on elevator inspection holes need to be replaced.
Floor No. 10.

27. General overhaul and check-up of the silo filters. The filter
doors need to be sealed.

28. All blowers should be checked and maintained.

29, The overflow-flaps on the silos need to be checked.

‘ Floor Ne. 1ll.
30. Cneck=-up of flap change over drive E4 24/K3 19/D2 05.
. 31, Was there a explosion of the lift machine~room door?
Floor 12.

32. General maintenance on bucket-elevator drives.

33. The old oil has to be removed.
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Rotary kiln

10,

11.

Roller station I.
The first roller is deformed and needs to be machined on the lathe
machine. Check bearings' tolerances.

Manometer for the hydraulic system out of order.

The bearings of the kiln-drive main pinion should be cleaned,
checked and refilled with new grease.

The central lubrication system should be checked and generally
overhauled,

The auxiliary drive of the kiln (diesel engine) looks horrible.
A general maintenance is recommended.

The gear box of main and auxiliary drives should be checked and
if necessary the oil changed.

The lubrication-oil pumps, general maintenance.
The 0il cooler should be cleaned.

Roller Station II.

The bearings should be checked. Cooling-water arrangements
controlled.

Roller station III.

The bearings should be checked. Cooling-water arrangements
controlled.

Kiln tyres side stoppers should be checked. It seems that the
side play is too much.

Kiln inlet
Meterial coating has to be removed.

Kiln head
The bricks sre in bad condition.

Kiln outlet
Outlet seal lubrication?

Fuel-oil station

The general situation is absolutely dangerous due to spillage of a
lot of fuel oil.,

Thermometer and manometer are out of order (broken).

All pumps, valves and other connections should be sealed.

Multi cyclone

All screw conveyors, drives, star-feeder flaps and filter inserts
should be checked and maintained.
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Clinker cooler
1. All cooler plates should be checked and, if necessary, changed.

2. General inspection of cooler blower, drives, drag chains, centre.
3. Llubrication of clinker crushers etc.

Clinker transport
The complete transport from cooler to clinker storage must be checked.

B. Plant inspection report, electrical irstallatioms,

Begghazi I and 11

Remarks about the instrumentation at kiln no. I

The following measuring points were not working properly:

340.30 Wrong indication

330.30 Bypass belt weigh-feeders, wrong indication

316.50 Temperature grate plates, the feeders are damaged

317.31 Secondary air temperature, wrong indication E109 and E101 counters do
not work

Lamps and cassettes for signalization are missing. Tne panel needs cleaning.

The construction for assembling fuses etc. is very bad, because it is
impossible to work with instruments during operation. It needs changing.

General. The operator does not use sutomatic operation of regulator,
only manual.

Remarks about the iﬂ;t:umenta:ion at kiln no. II

The following measuring points were not working properly:
317.30 Clinker temperature, no indication
325.30 Draught at kiln outlet, no indication
326.60 No regulation
326.60 Pressure, clinker-cooler chamber 1, no indication
326.62 Pressure, clinker-cooler chamber 2, no regulation
313.30 Gas temperature, kilm end, no indication
344.60 Air quantity, clinker-cooler chamber I
345,60 Air quantity, clinker-cooler chamber 2
D 280 The counter is missing
D 281 The counter is out of order
341.40 Switch for schenk balance is missing
K 305 Control circuit for chimney flap, malfunction
E 316 Control circuit out of order
The Schenk balance sometimes switches itself off
The switch knob for controlling the dust-conveyance E-filter is
missing
316.50 Temperature grate plate, no indication
Temperature indication for kiln's roller bearing nos. 4, 9, and 5 has
malfunction,
The signalization box 381,55,381,56 description is no longer readable.
K301 Heat exchanger fan speed control malfunction.
0il installation. The measuring manometer for primery air is missing.
The shut-off magnetic valve doesn't work. The level indication V 203
has the wrong signalization.
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General. The operator does not use automatic operation of regulator, only

manual. The pirometer should be protected from shortage of cooling water.

C. Maintenance programme for Bengnhazi I rotary kiln

The rotary-kilnm plant with heat exchanger and clinker cooler.
The number and items are to be fcllowed according to the plant
flow sheet, drawing zV 0402/070.

Item 9.02 - electrostatic precipitator

A complete inside inspection of the filter nas to be made

The electrodes have to be checked

The filter mechanism must be checked

Check-up rapping mechanism, nammers and bearing of the hammershafts

The drives of the mechanism, gear boxes general check-up, change oil and
control all couplings

Inspect all seals and packing

Inspect and clean-up filter-resting bearings (on the filter foundations)

Item 9.04 worm conveyor, 7,875 metres long

Check-up conveyor blades and all intermediate bearings

Inspect and clean-up, change oil of the worm-conveyor drive (gear box)
and control all couplings

Inspect all seals

Item 9.03 worm convevor, 9.150 metres long
Inspection as for item 9.04

Item 9.05 exnaust-gas fan, type A 1000/1600

Inspect inside of fan rotor and shaft, also the fan housing

Inspect and cliean and change lubrication of floating and fixed
bearing

Check fan housing for corrosion, cracks and other loose connections
Check fan drive and coupiings

Item 2.09 breecnes chute, Gr. 30
Inside and outside inspection for wear and spillage.

Item 9.08.01 Precipitator dust-convevor pump, Gr. 10

Check the worm (wear)

Check busn (wear)

Check nozzle (wear)

Check shaft sealing

Check and clean, new grease filling of the two shaft bearings.
Check drive and coupling

Check pump housing, raw-meal bunker, valves, pressure gauges
and pipes

Item 9,08.03 rotary piston blower, type GHa 12,4
General check-up, cleaning and oil change of the blower
Check coupling and drive

Check valves, pipes and pressure gauge

Item 9.01 evaporating cooler, 195 metres high

Check the complete water spraying system with all pipes, nozzles,
pumps, valves and pressure gauges

Check the vibrator arrangement

General inspection of the whole steel sfructure inciuding all seals
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Item 6.01 screw conveyor, 22.5 metres long

Check the screw blades (wear)

Check all bearings

Inspection, clean-up and oil change of the worm-conveyor drive (gear
box) and control all couplings

Inspect all seals

Item 6.02 bucket elevator, 22.8 metres high

The complete drive unit has to be checked

Inside inspection of the gear box, oil change

Inside inspection of the bucket elevator, all bearings, coupling, top
wheel elevator, bottom wheels, elevator chains, bucket-elevator housing,
seals of inspection doors, deducting pipe€

Item 6.03 raw-meal bin, 8.5 metres high
Inside inspection of the bunker and complete steel structure

Item 6.04 rotary piston blower, GSL 039.1

General check up, cleaning and oil change of the blower
Check coupling and drive
check valves, pipes and pressure gauge

Item flat shut-off slide valve
Check the whole mechanism of this valve

Item 6.04 solenoid valve
General overhaul of the valve

Item 6.06 belt weigh-feeder, DMis 16/V (Schenk)

Check condition of belt, if necessary, changing, also side rubber
Check bearings for drive and return drum, clean and regrease
Check, clean and relubricate the complete belt weigh~ieeder drive
Recalibrate (measuring and control department)

Item 6.07 worm conveyor, 3.2 long

Check the screw blades (wear)

Check all bearings

Inspection, clean up, and change oil of the worm-conveyor drive (gear
box) and control all couplings

Inspect housing and all seals

Item 6.08 bypass for belt weigh-feeder regulator

Check aereating cloth, seals, regulating unit and housing of bypass

Item 6.08 rotary piston blower, GSL 039.1

General check up, cleaning and oil change of the blower
Check coupling and drive

Check valves (safety), pipes and pressure gauges

Item 6.09 bucket elevator, 45 metres high

The complete drive unit has to be checked

Inspect inside of gear box, change oil

Inspect inside of the bucket elevatcr, all bearings, top wheels, bottom
wheels, elevator chains, bucket-elevator housing, seals of inspection
doors, dedusting pipe
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Item 6.11 worm conveyor, 4.7 metres long

Check the screw blades (wear)

Check all bearings

Inspect clean-up and change o0il the worm conveyor drive (gear
box) and control all couplings

Inspect housing and all seals

Item 6.12 multi-cyclone heat exchanger

Check all corrugated-tub expansion joints according to documentation
sheet 6.12,01

Pos. 1 corrugated exp. NW 300 - 2 pieces

Pos. 4 corrugated exp. NW 400 - 2 pieces

Pos. 7 corrugated exp. NW 400 - 2 pieces

Pos. 10 corrugated exp. NW 500 - 2 pieces

The joints must be checked to see if there are cracks and also the
seals should be checked to avoid false air—inlet drag

Check all flap valves in heat exchanger according to documentation
sheet 6.12.02/1

Pos. 1 flap valve NW 200 - 4 pieces

Pos. 7 flap valve NW 400 - 1 piece

Pos. 13 flap valve NW 250 - 2 pieces

Pos. 19 flap valve NW 300 - 1 piece

The following parts should be checked:

the flap housing, the flap, the two seals, the two pressure springs
Check all dip pipes in the heat exchanger according to documentation
sheet 6.12,03

Pos. 1 Dip pipe stage I - 2 pieces

Pos. - Dip pipe stage II - 1 piece

Pos. 5 Dip pipe stage IIl1 - 2 pieces

Pos. 8 Dip pipe stage IV - 1 piece

The dip pipe must be checked for proper seat, deformation and wear
Check the complete steel structure of cyclones, there are some cracks
All seals of inspection doors and packing holes must be checked and,
if necessary, changed

Check swirl chambers I and 1I, spreader cone

Check expansion joint for rising pipe seals and cracks

Check protective plates for rising pipe

Check start cnimney and the whole mechanism

Check feed-end housing complex and feeding segments

Check kiln-inlet seal between kiln and inlet chamber

Check gas probe and its arrangements

Item 6.13 rotary kiln, 53 metres long

Check kiln-inlet seal as for 6.12 above

Check kiln-outlet seal and protecting segments

Check all supporting roller bearings and, if necessary, change oil
Inspect supporting roller surfaces

Inspect thrust rollers, all oil leakages should be sealed

Inspect firing head for cracks

Inspect the complete kiln drive, checking and cleaning the two pinion-
shaft bearings, oil change, Check condition of pinion and gear wheel
All couplings must be checked

The gears of the main gear box should be checked and, if necessary,
the oil changed. Tne auxiliary gear box, SC 2.5, should also be
inspected

General maintenance for the auxiliary diesel engine

[ ! ! ! !
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Inspect the doudble snoe brake (lining)

Check~up lubrication system including pumps, valves, fitters, cooler,
pressure gauges and all seals

Tootned rim for kiln with attachment, ail bolts and nuts, should be
checked to see if they are tignht

Central grease-lubrication system for kiln drive must be cleaned and,
in some places, have a sealed test run

Inspect kiln tyres, surface~tyre snoes and side clearance

General inspection of the kiln shell

Item 6.14 cooling fan, type 280/500/45°
Cneck kiln-outlet seal, fan housing, impeller and pipes

Item 6.15 neat-exchanger fan, type A 1100/1780
Inspect fan nousing for cracks

Inspect, clean and lubricate, change the bearings
Check the impeller (wear)

Check shaft and coupling

Item 7.05 primary air fan, tvpe 250/750/90°
Check fan nousing, impeller and pipes

Item 8.01 clinker cooier, Gr. 644

Inspect all cooler plates including ail fastening units and main
frame

Check ail cooler grate rollers and pearings

Inspect the cooler drive including gear box and chain drive
Inspect the wnole steel structure

General cneck-up of drag chain including drive

Qutside inspection for corrosion and neat deformation

Inspect bricks and pipe (duct) comnection to multi-cyclone

Iter 8.01.0i cooling air fan No. 1, type A 350/560

Item 8.01.02 cooling air fan No. 2, type C 560/790

Item 8.0i.03 cooling air fan No. 3, type C 890/1260 —
Inspect fan housing, impeller snaft, two bearings, (cleaning ancd
re-lubricating) and V-beit drive

Item 8.02 clinker crusher
Inspect crusner-housing rotor, nammer tow pearings, snaft, and V-belt
drive

Item 8.03 multi-cyclone dust collector (Tubix)

Outside and inside inspection of the dust collector (wear)

Check out all dust sluices and sluice drives

Item 8.03.01 exhaust-air fan, type B 1425/2000

Inspect fan housing, impeller, shaft, two bearings (cleaning and
re-lubrication) and V-belt drive

Item 8.04 worm conveyor, 7.7 metres long

Cneck the screw plades (wear;

Check all bearings

Inspect, clean-up, and change oil of the worm-conveyor drive (gear
box) and control all conveyors

Inspect housing and all seals
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Item 8.05 box~type conveyor 630 mm, 49.44 mmltc

Inspect gear box WGW KCH 4.0

Inspect coupling multi-mont MM 25

Inspect, clean, and re-lubricate drive-shaft bearing, self-aligning
roller bearings 222284

Inspect drive shaft with chain sprockets

Completely inspect the return-end equipment including bearings, self-
aligning roller bearings 22224, shaft with chain sprocket, take-up
screws and buffer springs

All buckets with shafts, angular plate chains, rollers and fastening
units must be checked carefully

Check—-up rails and complete steel structure

All chute flaps and the complete dedusting system must be checked
General. A general clean-up should be carried out, i.e. all dust,
spillage, rubbish and waste materials should be removed

D. Maintenance programme for Benghazi II rotary kiln

1. Homo and storage silos
Silo covers to be sealed
All connections to and from silos checked for spillage

2. Raw-meal transport to silos
Airslides to be checked
Airslide blowers to be checked
All flaps and changeover devices to be checked

. General check-up of bucket elevators

3. Raw-meal transport from silos to heat exchanger
Airslides to be checked
Airslide blowers to be checked
All flaps and changeover devices to be checked
General check-up of bucket elevators
Inspect raw-meal balance

4, Fluidization system for silos
Air distributors to be checked
If silos empty, checking porous cloth
General check-up of fluidization blower

5. Mechanical filters
All doors must be sealed
Inspect filter mechanism
Inspect filter hoses
All flaps and valves must be checked
Inspect filter fans
Inspect screw conveyor and rotary feeders

6. Heat exchanger (cyclones, pipes, flaps)

Weld cyclone cracks

Inspect all flaps

Inspect raw-meal feed pipe

Seal all doors and covers

Check «ll expansion joints

Check the whole pipe system

General inspection of passenger lift
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7. Heat-exchanger fan
Check antifriction bearings
Check couplings
Check gear box
Check oil-cooling system
Check blower housing
Check impeller and shaft
Check frame and vibration absorbers

8. Rotary kiln
Kiln inlet to be checked
Take measurements from all kiln rollers
Check~up bearings of kiln rollers
Check-up trust rollers
Check-up hydraulic system
Check=-up kiln tyres
General inspection of kiln drive
Inspect central lubrication
Kiln outlet to be checked (segments)
Kiln hood to be checked

Planning of kiln re-alignment

9. Clinker cooler
Check all cooler plates
Inspect cooler drive
Inspect drag chains
Inspect hammer crusher
Inspect ¢1ll fans
Inspect multi~cyclone filter
Inspect chute to clinker transport

10. Clinker-cooler fan
Inspect fan housing
Inspect 21l bearings
Inspect couplings
Impeller and shaft
Regulating flaps

11. Clinker transport

General inspection of the whole transport system

12. Kiln-firing plant
Check 211 pumps
Check all valves and pipes
Check whole heating system
Cneck all burner pipes and nozzles
Check all air blowers
Check replacement of all broken thermometers and pressure gauges
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E. General overhaul oi clinker elevator no. 104, Benghazi
(Extracted and rearranged from the report of J. Mackowiak)

Technical characteristics of bucket elevator no. 104;

Height 42.62 m
Capacity 130 t/h
Bucket length 630 mm

The overhaul was carried out between 16 December 1980 and 16 March

1981 (with some interruptions) by the UNIDO team of Polish specialists
directed by J. Mackowiak.

The condition of the elevator made it necessary to replace 26 parts
of the load-bearing walls and to replace completely the chain guides,
the buckets, chain-driving wheels and jockey-chain wheels. Three
elevator chutes had also to be replaced.

The elevator chain was completely worn out and it was useless.
Excessive clearance between the chain links caused the chain to tighten
unequally and a8 deviation in the position of the buckets. LCC had not
any spare chain and so it was necessary to recondition the old onme by
replacing 18 outside links, 20 inside links and all the distance sleeves
and bolts (550 of them). After the installation of these spare parts,
the condition of the chain was improved.

There were no spare parts for the elevator and accordingly the
overhaul team had to manufacture all the required spare parts by
themselves in the LCC workshop. In the course of the overhaul, the team
manufactured the following parts:

26 pieces of load~bearing wall 3 000 x 1 660 mm
chain-driving wheels
jockey-cnain wheels
jockey shaft
chain stops
tightening screws
clinker chutes

350 chain distance sleeves

350 m of chain guides

3 elevator face walls

18 straining beams

2 staffing boxes

The variety and quantity of the materials used gives some idea of
the scale of the overhaul. It must be also noted that only the 176
buckets were made in the mechanical workshop of the Benghazi Cement
Plant and that all the remaining spare parts were manufactured by the
Polish team themselves under field conditions.

WMo

Constant shortage of material and long waits for its delivery made
the overbaul time so long. The shortage of proper material made various
changes in the overhaul schedule necessary.

Since it was not possible for LCC to buy 350 metres of angle steel
130 x 65 x 10 mm for the chain guides, the team was forced to
manufacture the guides from the angle steel 120 x 120 x 12 mm and flat
bars by welding which was 2 very time~consuming job. The new chain
guides, 160 mm high, make it impossible for the moving chain to wear out
the elevator side walls, as happened before.
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To dismantle the elevator, manufacture all the necessary parts and
to reassemble the whole thing, required 7,518 working hours.

In conclusion, the following recommendations should be made:

1. In future, prior to an overhaul, documentation should be
prepared including;

(a) Scope of the overhaul;
(b) List of necessary spare parts in stock;
(c) List of parts which should be made before overhaul.

2. The time before an overhaul should be used for preparing the
material.,

3. An overhaul should not be started unless all the spare parts
are available,

4. The chain which has been reconditioned in the elevator should be
replaced by a new one as soon as possible. Its present condition does
not ensure the long life of the elevator. At present, the chain is the
weakest element in the elevator.
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Annex VII

DISCUSSION OF THE KHD PROPOSAL TO EQUIP THE BENGHAZI KILNS WITH BYPASSES

A meeting about the bypass~filter plants for Benghazi I, II and III
was held between A. Marei, LCC and UNIDO co-ordinator, and B. Wendt, the
KHD technical assistant in the Mechancial Planning Department.

The following points were discussed and cleared up:

(a) The general layout in accordance with the proposal and offer
from KHD; :

(b) The possibility of another location of the bypass plants;

(¢) The possibility of using the existing main dedusting filters
for bypass dedusting;

(d) The fear of the head of Mechanical Department that there would

be big problems if maintenance or repair work has to be carried out on
the kiln-inlet side.

A. The gemeral layout according to the proposal and offer
received from KHD

After studying the layout drawings 841-12-173-UA/174-UA/175-UA, it
was found that this design would be the only possible one to avoid
additional disturbance in the general layout of the factory.

The filter plants are integrated in each production line with a
minimum of additional building area. The free passages between the
kilns would still exist for transportation of machinery and maintenance
of the plant.

The open steel structure also assures good access for maintenance
and there will be no temperature barrage in the inlet zone of the kiln
shells.

B. The possibility of another location of the bypass plants

There are other possibilities for the location of the new bypass
filters, but these would have the following drawbacks:

(a) Far away from the kiln-inlet chambers;
(b) Additional long pipelines;
(c) Occupying of additional free space in the factory compound;

(d) Impeding the free passages in the factory.
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C. The possiblity of usi2§4the existing main dedusting filters
‘Ior bypass dedusting

This point had been explained in a telex dated 28 November 1980
from KHD, department IS-SP 1. In general, there was nothing more to be
added on this subject as all the advantages and disadvantages had been
made very clesr. In one of the past discussions with representatives
from LCC, it was pointed out that the existing main E-filters of
Benghazi I, II and III are not sufficient. In the co-ordinator's
opinion, this is a reason not to use these filters in the planned bypass
system. These filters were calculated by WEDAG representing KHD with a
sufficient efficiency for the plants concerned. If they are generally
overhauled and maintained, these filters will work to LCC's satisfaction.

D. The fears of the head of the Mechanical Department

Above the inlet chamber and inlet seal there is the concrete floor

no. I1 and past experience has shown that production and maintenance
staff are not able to execute all kinds of maintenance and repair work
in this area.

A clear assurance must be given that it is possible to change the
kiln~shell segments, tyres, rollers and any part of the kiln drive below
the bypass-filter-supporting structure.

KHD should be asked to give a clear statement on this matter, with
en explanation of how to change and maintain the above-mentioned kiln
section. Otherwise, the KHD proposal appears to give in all situations
a disturbance - free maintenance.

1f, one day, the road situation in the factory is improved, the big
nevw DEMAG mobile crane will be able to reach all places in this area.

E. Chemical analyses
In order to come to a proper decision about equipping the kilns at
the Benghazi Cement Plant with bypasses, the chemical implications have
to be considered. Accordingly, seven samples were sent to KHD, HUMBOLDT
WEDAG to be tested in their laboratories as follows:

Benghazi Production Line III

1 - Raw meal

2 - Hot meal underneath cyclone IV

3 = Clinker (representing the raw and hot meals).

Hawari Production Line II
4 = Raw meal
5 = Hot meal underneath cyclone IV

6 - Bypass filter dust
7 - Clinker (representing the raw and hot meals)

A laboratory report was received on 3 March 1981 through B.W.
Wendt, the KHD technical assistant. The test results can be summarized
as follows:




- ok -

i. Chemical analysis of raw meal:

(Percentage)
Components Benghazi III Hawari II
LOI 35.00 35.18
510, 14.94 22.99 14,69 22.67
A1203 3.83 5.89 3.80 5.87
Fe203 1.55 2.39 1.57 2.42
Ti0, 0.23 0.35 0.23 0.35 /
Cald 41.09 ©3.22 41,43 63.92 »
Mgl 1.90 2.93 1.83 2.83
503 0.21 0.32 0.17 0.26 .
K20 0.72 1.11 0.72 1.11
NaZO 0.2 0.31 0.22 - 0.34
Cl 0.02 0.03
P205 0.03 0.04 0.03 0.05
Lime standard 86.8 88.8
Silica ratio 2,78 2.74
Silicic-acid ratio 3.90 3,87
Alumina ratio 2.47 2,42

2. Cnemical analysis of the critical components sulphate, alkalies

and chloride of the hot meal and bypass filter dust:

(Percentage)
Hot meal Bvpass filter dust
Component Benghazi III Hawari I1 Hawari II
504 0.38 0.60 1.39
K,0 4,38 1.71 8.07
Na,0 0.32 0.24 0.54
C1 2.63 0.45 3.65

From this chemical analysis, the following can be stated:

l. Tne laboratory investigation and test carried out by KHD ignored

the results of the clinker tests as being of no importance for designing

a bypass., We believe, however, that the clinker test would give clear »
information on the comparison between the clinker produced (with the

same raw meal) in Hawari with & bypass and that from Benghazi without

a bypass.

2. The alkali and ecnioride contents of the raw meals are somewhat

hign and, accordingly, require kiln operation with & bypass to
avoid troubles with formation of accretions.
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3. The chloride and alkali contents of the hot meals of Benghazi
II1 indicate that trouble should be expected during kiln operation
resulting from accretions formed in the inlet chamber and cyclone IV,
Hawari 1I hot meal indicated that problems were not to be expected.

4. The analysis of the bypass filter dust of Hawari II showed

the fact that installing a bypass will assist in eliminating much

of the alkali as well as sulphate and chloride contents through

tne kiln operation, thus heiping to avoid the formation of lumps in

the inlet chamber as well as cyclone IV and decreasing the alkali as well
as the sulpnate and cnloride contents of the clinker produced

(low-alkali clinker).

5. Alkali and sulpnate infiltration through the lining bricks of

the Benghazi kilns is always shown on the bricks (deposition of salt
and suipnur crystals along the cracks, joints and on the inner surface
of the kiln shell). These alkali and sulphur crystals show trouble
due to splitting of the bricks along the cracks and the decreased

life expectancy of the bricks, especially in the burning zone. The
installation of bypasses will help in eliminating such problems.
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Annex VIII

REPORTS ISSUED UNDER THE PROJECT TF/LIB/75/002

UNIDO/I0D.37
24 May 1976

UNIDO/10D.174
11 July 1977

UNIDO/I0D.264
1 August 1478

UNIDO/IOD.345
16 March 1979

UNIDO/I0D.354
15 August 1979

UNIDO/I0D.361
12 December 1979

UNIDO/10.383
16 September 1980

UNIDO/I0,.437
16 January 1981

UNIDO/I0.475
13 March 198¢

UNIDO/10.472
6 July 1981

UNIDO/IO/R.7
30 July 1981

UNIDO/IO/R. 14
17 December 1981

Report on the first part (February to
April 1976) of a year's mission by a
building-materials adviser to the cement
industry in Benghazi
Aly Afify
Report on the second part (November 1976
to August 1977) of a vear's mission by
a building-materials adviser to the
cement industry in Benghazi
Aly Afify
Planning a system of mechanical
maintenance
Alfred Madsen

Preventive maintenance planning in the
mechanical maintenance service
Mehmet A. Basman

Assistance in instrument maintenance
Boguslaw J. Walczenko

Report of the project co—ordimator for
the period up to October 1979
A.M. Afify

Assistance to the electrical engineering
staff in organizing and carrying out
electrical maintenance

Boguslaw J. Walczenko

Report on 2 one-month mission (from
11 November 1980) to review and evaluate
the progress of the project

AM. Afify

Instrument maintenance systems at the
the Bengnazi compiex: final summary
Boguslaw J, Walczenko

Report on a one-month mission (from
19 May 1981) to review and evaluate
the progress of the project

AM. Afify

Raw materials deposits at Wadi Ash
Shati and Al Jufrah
Abd E1 Rahim Marei

Preliminary study for long-term
tecnnical advice
AM. Afify
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“Progress of the vroject from 10 May 198C

to 31 July 1981
A.R. Marei

Feesibility of rroducing
stlrhete-resisting cerment
AR, Marel

Renlacing cylvebs bty erincing bvells
in Benghazi I ané Eawveri cement mills

A.R. Marel

Progress of the project from 1 August
1951 to 31 December 1681
A.R. Marei

Formetion of cement lumps and
accretion in cement silos
A.R. Mareil

Rew gvosum devosits

L.7. Marei







