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Explanatory nctes

eZarence <0 "sons" is to metric tons.

1251

LCC is the Libyan Cement Company.

The designations employed and the presentation of the material In this
iocument 2o not imply the expression of any cpinicn whatsoever on the zars
of the Secretariat of +<he United Nations corncerning the legal status ol 2ny
country, territory, city or area or of its authorities, or concerning the

ieiimitation of i=s frontisrs or boundaries.




L)
{

ABSTRALCT

cement

Industrial Development Crganization {UNIDO)

estaplish a malintenanc

the newly erscted Hawari cement plant.

The assignment which btegan on 17 July 1973 was

authorized one year period to last two and a nall years.

orzganization for measuring and control Instrument

extended from

1<

When the expert arrived the znew plant with twec production lines witia a
capacity of 150C =/4 each was being commissioned.

After participati-g in the commissioning %ests, 2 Pclish team of Iinstru-
mentation electrictions organized and later worked cut in detail =he plans

for the maintenance of measuring and control equigment,
Through the expert's efforts a workshop for the repal

r

and cverhaul

02 electronic measuring and control equipment was Tut into operation.

The expert also dealt witi the following: the organizaizon 0T 2 systen
of spare parts, the calibration of measuring systems, periodic 2guipment tests
the verification of =lectrical documentation, improvement In <he drawings of
control circults, and a daily technical adrisory service.

Through the location of weak points at the autcmated and cement gacking
and loading plant a more efficient oreraticn was achieved.

At the end of the mission the expert drafted a system of measuring and
rontrol equirment maintenance for the old Benghazi Plant, based on Ting one
at the Hawari Plant.

Technical reports with suggestions for eguipment modernization and
standardiizaticn, and a uniform spare par+ts 3UcCk 3ystem were submitied o

rizal 4

epartment.
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INTRODUCTION

As part of the project 'Assistance to consolidate and develop the
Benghazi cement factory complex" (TF/LIB/75/002), an electrical engineer
was assigned by the Uniced Nations Industrial Development Organization (UNIDO)
to establish a system of maintenance for measuring and control instruments at
the new Hawari cement plant. Originally for one year, the .assignment was
extended by three successive six-month periods. The expert began work at the
site on 25 July 1978; his report on the first year of his assignment is the
technical report UNIDO/IOD.354 dated 15 August 1979. The extensions are
covered in UNIDO/IOD.383 dated 16 September 1980 and in this report, which

also sumnarizes the work of the whole assignment.

The Libyan Cement Company (LCC), has a cement plant with five rotary kilnms
with an annual production capacity of 2 million tons. The first of these
kilns had been put into operation in 197z, the last two in 1978. In addition
the factory also includes two preducvicn lines of lime with capacity of 43,000
t/a, a concrete block factory witn a capacity of 12,000 m3/a, a brick factory
with a capacity of 60,000 t/a and a pener bag factory with the capacity of
200,000 paper bags per day.

Upon arrival of a group of Polish specialists in 1978 the new Hawari Plant
of the company was s%ill in the testing stage, awaiting provisional take-over.
These specialists were confronted with the problems of an industrial centre in
the process of rapid expansion with a shortage of staff and training versonnel.
It became their task to help ovarcome difficulties in process operation and
maintenance as well as providing for on-the-job training of local personnel.

The expert was the technical leader of a team of instrument and control
electricians drawn from the group of specialists.

The main activities of the team were:
(a) Organization of a maintenance system for control and measuring

instruments at the Hawari Plant;

(b) Verification of electrical documentation and drawings supplied by
the contractor. Remarks about deficiencies in documentation have been submitted
to the contractor;




(¢) Participation in commissioning tests;
(d) Participation in the establishment of an electrical deficieacy list
which has been attached to the main provisional take-over protocol;

(e) Implementation of the established maintemance programme in the
routine duties of the instrumentation team;

(£) Periodical calibration and testing of the more sophisticated
measuring and control devices like weighing and feeding systems, level controls,
analysers etc.;

(g) Organization of the workshop for repairand overhaul of measuring
equipments;

(b) Improvement in measuring and comtrol loops in order to reduce break-
down of production;

(i) Preparation of a system of standard orders of spare parts like lamps,
recorders paper etc.;

(j) Inventory of new equipment and spare parts in stock;

(k) Pinal approval of measures taken by the conmtractor to correct
deficiencies;

(1) Elaboration of daily, weekly, bi-weekly, monthly, quarterly, semi-
anmual maintenance programmes for line II and III at the Benghazi Cement Plant;

(m) Elaboration of a proposal for new installation of pyrometers and a
TV system for the Benghazi Plant.
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CONCLUSIONS AND RECOMMENDATIONS

Some new recommendations in addition to those that have already been made

are as follows:

1. The schemes of maintemance elaborated by UNIDO experts should be put into
practice and executed systematically. The personm responsible for the execution
of the programme should kezp a record of all remarks concerning maintenance and
have the needed measures taken,

2. The technical data for measuring circuits in the new system of "measuring
point record cards® should first be supplied for the Hawari Plant and later on
extended to the Benghazi Plant and the iime factory. Repairs, overhauls,
modifications etc. should be recorded systematically.

3o Weekly meetings should be held in the departments to discuss old and new
technical problems.

4. Weekly inter-departmental (mechanical, electrical, production) techmical
meetings should be introduced.

Se A new cemntral workshop for measuring and comtrol equipment according to the
proposal in chapter I.C of this report should be built. Such a workshop would
make it possible to repair, maintain -and overhaul sophisticated instruments
from all plants belonging to the LCC.

6. Steps should be taken towards gradual standardization of measuring and
control equipment at all plants belonging to LCC.

7. Offers from various companies giving full information about materials needed
to set up a workshop for rewinding electric motors should be given further
consideration. As it is difficult and costly to rewind motors at the local

workshop, it would be profitable to own a workshop equipped for rewinding.

8, The Hawari Plant should be used as a training centre for national technical
personnel with the aim of gradually replacing UNIDO experts.

9. Control loop circuitas should be put into operaiion step by step at the
Benghazi Plant. This would demonstrate the high efficiency of automatically
controlled temperature, pressure etc.

10. The nuabering systems for spare parts should be standardized when the
Benghazi and Hawari electrical stores will be consolidated into one facility.




I. ASSISTANCE TO THE HAWARI CEMENT PLANT

The expert's main task was the organization and supervision of instru-
ment maintenance at the Hawari Cement Plant. The plant was going through all
the groving pains of a new installation and & proper maintenance programme
did not exist. While technical assistants from the Federal Republic of
Germany were getting the plant ready for the provisional takeover, Polish
experts in various fields helped in a variety of tasks after getting acquainted
with the plant.

™e sontractor's smecialists wvere Rent Nus- repairing defects rather
than performing pre -1tive maintenance. Since there was no local personnel
with adequate techuical experience, maintenance tasks had to be carried out by
the Polish experts. One of them, an expert in automatic control engineering, had

to be transferred to work with shaft electricians to compensate for the shortage
in manpower. i

A. Organization of instrument maintenance

As had been mentioned in an earlier report, the Hawari Cement Plant
is well equipped with measuring and control instruments. A high degree of
automation makes it possible to control the whole technological process from
the Central Control Room.

At the same time such a large number of measuring instruments (about
500 measuring points) requires a proper and accurate maintenance programme
adapted to the operating conditions of installations. A detailed plan of this

wvas presented in the first report.

Although the implementation of the maintenance plan was helped by the
fact that nearly all the automation experts were Poles, the group was not
large enough to carry out the entire programme under the conditions that
existed., It had to wait for the arrival of new experts in January 1980 to

achieve its task.

The maintenance programme contained the list of measuring points
together with the description of necessary operations which were due to be
performed at a given period of time. Cards of daily, fortnightly and monthly

inspections were introduced.




The maintenance programme made it possible to avoid sudden breakdowns
and to extend the lif=z of installatioms. Thus each installation was inspected
and maintained at the proper tize making it possible to save spare parts and

to ovder them in due time.

When the maintenance programme had been applied for two years, it became
possible to modify the programme to conform with specific operating conditioms.
Thus the frequency of preventive maintenance and the adjustment of all remote
indications had to be changed from one year to six months. This reduction
had become necessary because the equipment, operating under severe conditions

of dust and high temperatures, was subject to frequent mechanical failures,

When the maintenance programme was two years old, it was possible to
summarize the results obtained as follows:

(a) Reduction of breakdown ;

(b) Higher plant utilization ;

(¢} Better utilization of spare parts:

(d) Easier operation.

To be successful, the maintenance system needs to be the responsibility

of a separate maintenance section with a foreman in charge.

B. Electrical documentation and drawings

Without complete technical documentation and drawings showing equipment
connections, adequate service is nearly impossible. For the Hawari Cement Plant
the contractor had delivered electrical drawings and documentation of
equipment in two languages, English and German. The electrical drawings are
contained in 84 volumes, the collection of operating manuals for he equipment

are in 20 volumes.

At the very beginming of the mission the expert was asked to check the
documentation and drawings in co-operation with the comsulting firm representa—
tive. A result of .his work was a list of deficiencies in the electrical
documentation and drawings. Tae number of deficiencies was so large that
electrical documents were put on the gemeral deficiency list with the

provisional take-over protocol of September 1978.

After correction of the electrical documentation and drawings had been

sent back uy the comtractor, the expert took part in the verification and take




over. The contractor was also supplied with a running commentary on mistakr:s

that appeared.

Later the documentatior was suitably arranged, classified and distributed
among the electrical units. During the initial period of operation many
innovations and improvements were made and always the expert took care that
all changes would be recorded in all the sets of drawings and documentation

which were in the plant.

It has to be underlined that properly classified and accurate documenta-
tion helps substantially to shorten the time spent on trouble-shooting and
reduces down time. DBesides, proper documentation facilitates the arrangement

of the maintenance programme,

It would be a good idea to assign one qualified man in the elecrical
department to be respomnsible for documentation with the duty of keeping
documentation up-to-date and in orders Documentation used directly by shift
electricians is exposed to loss or to damage, and from time to time ocught to

be verified and supplemented or replaced.

C. Instrument workshop

As had been mentioned in a previous report, the contractor had made no
plans for an instrumentation worikshop or laboratory. The cement plant has
only a large mechanical workshop with a small room designated for the electrical
workshop. There are no known reasons why the contractor had not foreseen in
his project an adequate space for a precise instrumentation workshop, and it
seems strange that the consultant had not become aware of this.

As the cement plant does have chemical analysis labc.atories in three
independent buildings, it s probable that the instrumentation workshop had
become the victim of limitations in the budget when the plant was delivered

on a financially biznding contract.

Indispensable laboratory equipment necessary for repairing measuring
and control instruments was at last delivered by the contractors one year

after provisional take over,

After many efforts a room near the stand-by generator under the pre-

heater tower was obtained. Unfortunately dust penetration made it
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impossible to use this room to repair precise measuring devices, andé the expert

began to look for a more adequate room.

In July 1979 a room that had helonged to the X-ray laboratury inside the

Central Control Room building was made available.

The organiz: onal details of the instrumentation workshop have been given
in a previous report. Already in the first report this expert had recommended
the establishment of one central workshop for the whole Libyan Cement Company.
This w.uld provide for a better use of tools and testing equipment and better

management of spare parts, resulting in a greater efficiency of operaticn.

Taking into consideration the long distance to European service centers
and the absence of their representative in the Libyan Arab Jamehiriya, it seems
necessary to establish a high quality workshcp in which the most complicated
instrumentation equipment could bs repaired. Up to now in spite of very limited

workshop facilities about 80% of the measuring devices could be repaired on the site.

A central instrumentation workshop would permit quick repair of equivment

and reduce production stoppage due to equipment failure.
This central workshop should consist of at least the following rooms:

1. A room fcr the repair and maintenance of electronic devices. This room
should be dust free and air-conditioned. The room is to be supplied with
electricity at 380/220 V, 50 Hz, from which all other DC and AC voltages needed

can be obtained.

2. A room for the repair of measuring devices of chemical and ohysical values,
pneumatic and hydraulic equipment etc. In this room 2 compressed air installa-

tion with adequate reducers and water supply installations are needed.

3., A room for the storage of needed testing equipment, special tcols and a
basic stock of electronic spare varts like transistors, diodes, resistor.,

capacitors etn.

L., A room for the chief or the foreman who will be responsible for the instrimenta-
tion workshop. In this room all technical documentation and drawings as well

as cards for the maintenance programme would be kept.

While the organization of repair and maintenace of measuring and con:rol
equipment would mean additional expenses in the Heginning, it would bring many

advantages in the long run: more effective use of manpower, reduction of acci-
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dental damages, reduc.ion of failures and independence from expensive service

assistance from abroad.

Either because of a lack of funds or some other reason there has been
no offer accepted for ¢he comstruction of an instrumentaticn workshop. In the
expert's opinion the delay has been due to the fact that the cement plant is
supervised by a.staff that is more concerned with the problems of producticn
as such and less with the proper functioning of plant facilities. This has been
the cause for a lack of interest in a central instrumentation workshop.
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II. ASSISTANCE TO THE BENGHAZI PLANT

In September 1980 the expert was asked by the management of the
electrical department to help take care of problems concerned with measuring
and control equipment at the Benghazi Plant. From the end of Novemter he was
engaged full time on the elaboration of the maintemance programme for the

instrumentation of the plant.
The Benghazi Cement Plant comnsists of these production lires:

Line I - put into operation in 1972 with a capacity of 200,000 t/a
Line II - put into operation in 1974 with a capacity of 600,000 t/a
Line III - put into operation in 1977 with a capacity of 600,0C0 t/a

As it appears from the above-mentioned dates, the equipment cf those
plants is worn ocut enough to cause frequent breakdrwns. The two oldest lines

need a general overhaul as well as some modermization of equipment.

Because of the kind of engineering used at the time of coastruction of
the earlier Benghazi production lines, eacn line has an independemt control
board equipped with its own imnstruments. The dispersion of measuring and

control equipment rooms makes the maintemance procedure more difficult.

Furthermore, a high degree of wear and inefficiency on the part of the

measuring and control devices delay implementation of the planned maintenance.

Before the maintenance schedule can be observed it will be necessary tc
overcome tke ravages of past neglect and to bring the equipment up to the
required operational standard. When the basic work is completed and the
maintenance scheme is in effect, substantial benefits can be expected. The
initial organization aad subsequent operation of any planned maintenance system

will involve time, money and hard work.

Planned maintenance is not a panacea for every maintenance problem. It
will not compensate for poor workmanship, lack of tools, bad design or abuse of
machinery by the versonnel, nor will it convert worn out, obsolete equipment

into modern, highly efficient units.

dowever, the mere fact that maintenance is being carried out in a

systematic, constructive manner must result in benefits.



A. Zlaboration of the mainten:r:e schedule

After being familarized with the main problems at the 3enghazi Plant,
technical documentation, drawings, equipment and layout, the detailed mainten-
ance plans for two production lines (II and III) were drawn up. Because the plans
were drafted only near the end of the mission, there was not enough time to
implement them. Nor was there time to work out the maintenance plans for

production line I which is different from and older than line II and line III.

In order to facilitate adoption of the maintenance pvlans they were
arranged in a manne: similar to the maintenance plans for the Hawari Plant.
The list of measuring points for daily, weekly, fortnightly and monthly
maintenance cycles have been worked out to give information on the position
of each individual loop and to give indications about the kind of maintenance
required, A space on the cards is provided to indicate who performed the
maintenance, what had been done and when, and other remarks that would call
for subsequent action. (The annex contains maintenance cycle forms for the

Benghazi Plant, line II.)

In the earlier report only specimens were given, out a full set of 50
cards was submitted to the electrical dcpartment. At the Benghazi Plant there
is a separate workshop for instrumentation (in old barracks) where a crew :takes
care of maintenance and necessary repairs as well. It would be much better

if repairs and preventive maintenance were separated.

The frequent interruptions of production in the Benghazi Plant are a
very sericus problem. It causes the maintenance and the instrumentation
team to be more involved in repairs of breakdowns. The production department
ought to attempt to eliminate unexpected breakdowns through better oreparation

of the lines before start up.

Parallel implementation of planned maintenance in the electrical and

mechanical departments ought to give the following results:

(a) Greater plant utilization:

(1) Fewer breakdowns will occur in a plant that is regularly
and correctly maintained;

(ii) Maintenance is carried out when it is most convenient and
will cause the minimum loss of production;

(iii) Regular, simple maintenance results in less downtime than
infrequent expensive and ad-noc maintenance;




(iv) Excessive length of downtime is reduced because spares and
equipment demands are known in advance and parts are available
when necessary;

(b) Regular, simple servi-ing is cheaper than sudden , expensive emer-
gency repairs;

(¢) Begular, planned servicing and adjustment maintains a continuously
high level of plant output, qualily, performance and efficiency;

(d) Greater and more effective utilization of labour;

(¢) The servicing and ad:ustment of equipment contained in the programme
are not overlooked or cmitted.

B. Proposal for modernization

During the project, the expert was asked to work out a system of measuring
the temperature in the rotary kiln shell in all three lines, and also a TV/-
monitoring systems for the inside observation of the kiln and grate ccoler of
line III.

After a detailed study of the proolem and to keep costs low it was
recommended that the company purchase only certain system components such as
pyrometers, transmitiers, recorders, indicators etc. and let the company’s own
skilled technicians instal them. The purchase of equipment similar to that
used at the Hawari Plant would permit a greater standardization of equipment,
better arrangement of spare parts and easier maintenance,

A similar procedure was proposed for the inmstallation of a TV system,
but because of its high cost, the LCC management nas not yet made the decisic
to authorize its purchase,

In co-cperation with the mechanical department a new system of pressure
measurement was installed in rotary kiln head No. II. This was an essential
step taken for the proper operation of the kiln. The mechanical workshop also
made provecting covers for the pyrometers in %he kiln heads.

During the shut—down of rotary kiln II, devices in the main control loops were
carefully checked and prepared for automatic operation.




III. TEE LIME FACTORY

At the time of commissioning in June 1980 and during the guarantee period
as weil, the expert was asked to take part in the insvtection of the new lime
factory. Deficiencies that were found in the installaticn were brought to
the attention of the project engineer. Later on, tecause of troubles that
appeared in the measuring and control equipment, the expert toock part in an

investigation into the background of the problem and tried to find a remedy.

In the meantime remarks ~oncerning spare parts, documentation, drawings
and the interlocking system between the old lime factory and the new have also

been submitted to the contractor.

Because a z2reat part of the documentation for the old lime factory
had been lost, and problems with spare parts and maintenance arose as a
result, the expert catalogued all motors installed in the factory. In this
way a complete list including all necessary technical data was compiled and

distributed throughout the electrical umits.




IV. CSTANDARDIZATION

Standardization is fundamental to modern industry, and it is as relevant to
administrative procedures as it i1s to material objects, There are many
different aspects of standardization so this chapter will cnly be concerned

with its application and effect upon the maintenance function.

Both the Hawari Plant and the Benghazi Plant were constructed under
turn-key contracts. In order %o reduce his costs the contractor nad to buy
a great deal of equipment and sometimes entire production units from the sub-
suppliers whc offered the lowest prices. That resulted in the use of different
components for similiar purvoses. The designer could have standardized all the
components, but it would have raised costs. The gr-~at number of different
suppliers for electric motars, controls, instruments, recorders, transmitters

etc. creates a major obstacle in planned maintenance procedure.

Particularly in the case of the Benghazi Plant it would be reasonable,
as the need arises, to exchange the 0ld measuring devices for the types used
in the new plants of the company. But, of course it always should be the
subject of a svecific engineering study. The expert already has taken such
steps in some instances where old devices for level aeasuring in silos were

exchanged for new ones when spare parts were not available.

There are nany examples like the necessity of exchanging the old devices
for the chlorination of drinking water at the Benghazi Plant for the tyve used
at the Hawari Plant. The additional cost of standardization at the beginning

would lead to savings later on.
The main advantages of the standarization are as follows:

(a) The selection of equipment is simplified;

{b) The types, variety and numbers of spares held in the stores are
reduced:

(i) Less capital is tied up in stocks;
(ii) Less stcrage space is needed;

(iii) Stock taking, store keering and purchasing are easier
and less costly;

{(c) Tne delivery of spares is quicker;




(d) Easier interchangeability of modules between differemt facilities
resulis:

(i) Unitreplacement, i.e. comtractors, transmiiters, semsory valves,
indicators. and motors, becomes practical and econcmical;

(ii) The cost in both labour and downtime of overhauling or repairing
a unit at a site can be very high. It is often much quicker
and cheaper to install new or reconditioned replacements so
that the old unit can be overhruled in the workshops and made
available for reuse at another facility;

(e) Pewer reference drawings, specifications and maintenance instructions
are rzquired;

(f) A smaller variety of devices requires fewer specialized tools. But
on the other hand it becomes more profitable to purchase special maintenance
and test equipment instead of spreading the same cost to ccver a larger number
of gemeral purpose tools to suit all equipment.

(g) Because fewer types of equipment are involved, familiarization is
quicker: less time is required to train operating and maintenance personnel.
The pattern of maintenance becomes more intimately known; faults are recognized,
diagnosed and located more easily.




V. SEMARKS ABOUT THE TECHNICAL ASSISTANCE PROJECT

The following is a summary of the expert's observations during the two
and a half years of work with a team of UNIDO experts.

The primary duties of the experts on the site were to give assistance
to personnel of all specialties from operatiomal technicians to skilful mainten-
ance men. During the first period of operation they not only filled positions
that had not yet been staffed, but also gave on-the~job training to local
technicians, so that each UNIDO expert had at least one trainee at his

side.

In 1978 there were no more than 50 UNIDO personnel at the project. Some
time later the number of local personnel was decreased due to departures for
training abroad, rilitary service or other jobs, which, after a minimum of
industrial training, the workman could easily find. Simultaneously the number
of UNIDO experts also decreased for reasons which will be described, thus

creating an acute manpower shortage.

As a result, the authorities of the Libyan Cement Company decided to

increase the mumber of UNIDO specialists.

After a meeting in July 1979 ithe number of UNIDO specialists at the
plant reached 380. They were assigned to the Benghazi Plant as well as the

lime plant.

When the number of UNIDO specialists was at a minimum and when it was
at a maximum, on-the-job iraining came to a standstill because of a shortage
of local partzers.

The team of UNIDO specialists has more or less evolved into a group of
foreign employees, one of many operating in the country. The average duration
of an assignment of one year is too 3short a period, especially for electricians
and instrumentation specialists, because three months or longer are needed to
become familiar with the plaut layout. Frequent exchanges of specialists

decrease the efficiency of production.
The main reasons of termination of assignment are as follows:
(a) Separation from family;

(b) Conditions of accomodation (two persons in ome room, six in a flat);




(c) Dissatisfaction with professional position on the job (lower than
than in mother country).

The majority of the engineers work as technicians and don't even hold
the post of foreman. It has been noticed that the specialists develop the

tendency to reduce their professional ambitions.

The local personnel after training abroad assume posts as technical
supervisors, but there is as yet a shortage of skilled workers., There is as
yet no trend toward a gradual replacement of UNIDO specialists with local

personnel, but on the contrary there is the temdency to increase the number of

specialists,.







The Libyan Cement Company

Plant - Benghazi 11

LIST OF MEASURING POINTS FOR
DAILY MAINTENANCE CYCLE

Point Description Kind of maintenance Remarks Remarks of
No chief
. ﬁoh.Fxch.
V.Cho Cl.0 cl-P Soa. P L
- Control desk - kiln II X X X
- Control desk - raw mill 1I X X X
- Control desk - cemsnt mill II X X X
315.15 |Temperature sintering zone X X
317.01 |Temperaturec clinker behind cooler X X
325.20 |[Uraught at the kiln head X X
371,32 b2 at the kiln inlet X X | x
371.33 [0 at the kiln inlet X x| x
Abbreviationss
V.och, - Visual checking Name:
Cl.0 - Cleaning outside (for example lens) Dates
Cl.P - Cleaning pipe inside (for example pipe to transmitter)
S.a. - Snall adjustment

Exch. P - Exchange of paper for recorders

Exch. L - Exchange of lamps for signalization

SHHOS FIOAD EONVRAINIVK
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The Libyan Cement Company

Plant - Benghazi II

LIST OF MEASURING POINTS FOR
WEEKLY MAINTENANCE CYCLE

Point Description Kind of maintenance Remarks Remarks of
No. chief
Veche | C1l.P| S.a.
320,20 pPraught at preheater X X
21,25 braugnt at preheater behind stage 4| X X
3214254 Fraught at preheater behind stage 4| X X
322,20 |Draught at kiln inlet X X
126,20 (Pressure in chamber 1 X X
340.20 [Exhaust gas behind preheater X X
371.10 0, at the kiln inlet X
371.15 [CO at the kiln inlet X
Abbreviationss
V.che ~ Visual checking Name:
Cl.P - Cleaning pipe inside Dates
S.2. -~ Small adjustment

-Q‘-] Z-



The Libyan Cement Company
Plant - Benghazi 11

LIST OF MEASURING POINTS FOR
FORTNIGHTLY MAINTENANCE CYCLE

Point Description Kind of maintenance Remarks Remarks of
No. chief
V. cho Clop
221,20 Differential pressure raw mill X
226.20 | Pressure behind separator X
2°27.20 Pressure before separator X
F28.20 Pressure behind E-filter X
h21.20 Dragght at preheater behind X
stage 1 left
h21.21 Lraught a§ preheater behind X
stage 1 right
ho1. 22 Draui;ht at preheater hehind X
stage 2
. Draught at preheater behind
pod.23 stage 3 left X
Draught at preheater behind
321.24 stage 3 right X
Abbreviations: Name:
V.ch, - Visual checking Dates:
Cl.p Cleaning pipe inside ¢




The Libyan Cement Compaiy
Plant - Benghazi Il

LIST OF MEASURING POINTS FOR
3-HON'THLY MAINTENANCE CYCLE

Abbreviations:

Vech,
Ci.pP
Ch.int,
Con.
Transe

~ Visual checking
- Cleaning pipe inside
~ Checking of interlocking and alarm

-~ Checking and tightening of connecting screws

—~ Checking and adjustment of transmitter

Name:
Date:

Point Description Kind of mainténance Remarka Remarks of
No chief
. Ch.
V.che | Cl.Pf2nt. | Con.flrans,
221.20 | lafterential pressure raw mill X X x X X
226420 | Pressure behind separator X X X X X
227.20 | Pressure before separator X X X X X
228.20 | Pressure behind E-filter X X X X X
320.20 ]Uraught at precheater - X X X X X
321.20 |Vraught at preheater stage 1 left X X X X X
321.21 |bDraught at preheater stage 1 right| X X X X X
321.22 |braught at preheater stage 2 X ‘X X X X
321.23 |Draught at preheater stage 3 left | X X X X X
321.24 |oraught at preheater stage 3 right | X X X X X



The Libyan Cement Company
Plant - Benghazi I1

LIST OF MEASURING POINTS FOR
6—-MONTHLY MAINTENANCE CYCLE

Point Description Kind of maintenance Remarks Remarks of
No. Che chief
Veche [C1.0 | int. |Con. {Transy
Temperature of stone in firing
211,01 .
chamber
212.01 | Temperature of gas outlet firing
213,01 | Temperature of gas mill inlet
Abbreviations:
V.che — Visual checking Name:
Cl.0 — Clearing outside Date:
Cl.P — Cleaning pipe inside
Ch.int., - Checking of interlocking and alarm
Con. -~ Checking and tightening of connecting screw
Transs - Checking and adjustment of transmitter

-LE..




The Libyan Cement Company
Plant -~ Benghazi II

LIST OF MEASURING POINTS FOR
6-MONTHLY MAINTENANCE CYCLE

Point Description Kind of main. - .ce Remarks Remarks of

No. oh chief
V.che C1.0 | int. Frans

237.80 |Iwist-regulator beforo transp. fan| X X X X

231.80 |'Pwist-regualtor before sep. fan X X X X

232.80 |Damper-separator exhaust air X X X X

235.80 |Damper-gas before grinding plant X X X X

230.80 |Pamper before mill X X X X

238.80 #r‘la.t before exhaust air fan X X X X

335.80 Jbraught at kiln outlet X X X X

332,80 Rir quanitity in chamber 1 X X X X

326.65 Jirate 1, pressure chamber 1 X X X X

326,04 Nrate 2, pressure chamber 1 £ X X X

Abbreviations:

Veche ~ Visuul checking Name:

€l.0 ~ Cleaning outside

Ch.int, - Checking of interlocking and alarm Dates

Trans. - Checking und adjustment of transmitter







