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ABSTRACT 

Under the project "Assistance to the Soult el Khami~· Cement Plant" 
(SF/LIB/83/002), for which the United Nations Industrial Development 
Organization (UNIDO) is the executing agency, a process instrumentation 
engineer was assigned to assist the Zliten Cement Company for a period of six 
months, which was subsequently extended to nine months. The present report 
covers the third period of three m~nths of the consultant's split mission. 

The original purpose of the consultant's mission was to design and 
implement a maintenance system for the electrical, process control and 
instrumentation equipment. On the request of the Execution Connittee for the 
Zliten Cement Project his prime duty became the follow-up of the project and 
technical advising. 

The expert continued to ~heck the completion of outstanding items; 
prepared and checked the documentation for, and co-ordinate~ the sessions of, 
the meeting to review the two-year consumption of spare parts and the final 
talte-over (FTO) meeting; assisted local engineers in the inspection of 
troubled machinery and continued to clear all technical information submitted 
by KHI and owe as well as to co-ordinate the weekly technical meetings; 
revised the obseC'Vation procedures for outstanding items enumerated in the 
minutes cf the FTO meeting; evaluated the bids for the conversion to a 
gas-fired system; and prepared inquiries for a range of spare parts required 
for the future operation of the plant. The expert also assisted in the 
prP.paration of the project document for SF/LIB/85/001, which has been signed 
by the competent authorities and an application for a letter of credit 
submitted to the bank. 

In his recommendations he makes detailed proposals of how to ensure that 
all equipment which either remains under observation, or for which the 
guarantee period has been extended, will be properly monitored and checked 
before it will be taken over. 

. 
• . 
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INTRODUCTION 

This report covers the third period of three months (19 May to 18 August 
1985) of the consultant's split mission under the project "Assistance to the 
Souk el Khamis Cement Plant" (SF/LIB/831002) for which the United Nations 
Industrial Development Organization (UNIDO) is the execating agency. As 
explained in a previous report (UNIDO/IO/R.154), the consultant was originally 
assigned to establish a system of maintenance for electrical and instrumenta
tion equipment in the newly-commissioned Zliten Cement Plant. However, since 
the situation existing in the plant called for an expert to deal with the 
follow-up of the project during the period after the provisional taking over, 
he was requested by the Project Execution Coamittee to change the priorities 
of his assignment and to take care of the technical problems existing or 
arising in the plant during the guarantee period. His primary duty has 
therefore changed to technical advising and co-ordination. 

In the course of the third mission two more engineers completed their 
t~aining at Cement Lafarge, Canada and resumed their duties as chief of 
production department and chief of mechanical department. Unfortunately two 
other engineers. the chief of laboratory anQ the cnief of the electyical 
department, who had also been trained overseas, left the plant because they 
were elected to toe Zliten municipality. 

Generally the discipline of staff had improved. Local engineers and 
technicians showed much more interest in their duties. As weekly technical 
meetings continued, local engineers became more involved and active in the 
dis:ussions of technical problems. Though they are very ambitious and some of 
them well-trained, the lack of experience is still evident. Therefore techni
cal support through advisers or consultants will be necessary for a certain 
transitional period. This is the first large-scale industrial project in the 
Zliten region, and all engineers and technicians are from that area. 

The number of technical assistants of the contractor (KHI) was reduced to 
five essential positions for the second year after provisional take-over (PTO), 
~B lt was recommended in the previous report. Those technical assistants were 
requested to share offices with their local counterparts instead of working in 
the central KHI offices. This measure should facilitate the transfer of 
know-how and experience on a person-to-person basis. 

In spite of various troubles within the plant, such as corrosion of the 
pipes for industrial cooling water and drinking water, the malfunctioning of 
the water treatment plant, vibration in the kiln fan, pitting of reducers 
etc., the plant as such never had to be shul down due to technical problems 
and achievec a production level of 75 per cent of its capacity. The plant 
shipped daily an average of more than 3,000 tonnes of cement, and w~s only 
shut down every three months, when the cement silos were full, for periodical 
maintenance. 

Recently due to 1• shortage of paper bags in the whole country, shipments 
decreased to 1,000 tonnes per ·' y, which were dispatched by bulk ~arriers. 
This fact indicated that on the market there is more interest for bagged 
cement than it was assumed in one of the expert's previous reports. 

During the third mission of the expert, i.e. 12 months after provisional 
take-over, the finaJ take-over of the plant took place. The continuity in 
following-up all technical and contractual problems ~Y the expert during the 
year of guarantee has certainly r.ontributed to the success in the fi~al 
negotiations ~etween ZCP and KHI. 
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RECOMMENDATIONS 

1. Since it was agreed in the FTO meeting that a large number of equipment 
has to remain under observation (for 3 to 12 months) before it can be taken 
over, whilst for other items the guarantee period has been extended, it is 
essential that those items are monitored and checked in a professional and 
reliable manner. Therefore a team of well-qualified advisers or experts of a 
consulting company should be engaged by UNIDO (under a new project) to ensure 
a satisfactory compl~tion of all outstanding items. 

2. The forms (log-sheets) which the expert has prepared for the observation 
of outstanding items should be regularly tilled in by all specialists con
cerned and submitted to the ZCP engineers on a weekly or monthly basis for 
evaluation. 

3. One of the most important and valuable outstanding items is the water 
treatment plant and the water distribution network. The detailed proposal 
covering the types of pipes to be used, their protection and the layout of the 
network, which will be submitted to ZCP for a~prcval, should be checked by 
experienced engineers to avoid future corrosion problems. Under no circum
stances should weldEd pipes be approved. Only seamless, galvanized pipes 
should be used for water networks. 

4. T~e specifications for, and installation of, the new set of gears and 
pinions of the kiln reducer should be checked by a mechanical engineer or a 
consultant. 

S. Recently, shortly after the expiration of the guarantee, the disk memory 
of the monitoring computer was mechanically damaged. Though KHI will repair 
it free of charge, it is necessary to establish the cause of trouble. One of 
the suspicions is that the damage was caused by vibrations which occur in all 
ZCP buildings during the blasting of raw material in the quarry. A techniral 
assistant of Siemens should investigate the matter and take the necessary 
steps to prevent damage of the equipment in the future. 

6. Since proper technical documentation is considered vital for maintenance, 
trouble-shooting, the ordering of spares and hence a smooth opP.ration of the 
plant, it should be checked carefully by ~a~ cechnical assistants or by 
advisers from UNIDO before ;. t is taken over. 

7. High consideration should be given to training on the programmable logic 
controller (PLC) system, Since the Siemens specialist will continue giving 
courses only for two more months (total three months), as much information as 
possible should be gathered on the maintenance and repair of that syste~. 
which is vital for the operation of the plant. 

8. With regard to the conversion of the oil-burning system to natural gas, 
the contract should be signed as soon as po9sible, because the validity of 
some offers will expire soon and prices can be increa3ed when the offers are 
renegotiated. 

9. The extended use of the existing computer system for administrative 
purpose$ should be investigated, as many foreign 4~councants ~ill soon leave 
the country and could be replaced that way. 

10. Orders for mechanical and electrical sp~re ~arts should be finalized and 
disp~tched as soon as pos~ible. 

11. i'he expert would lik.e to repeat and empnasile ~he ~allowing recommenda
tiont made in his previous reports: 



- 8 -

(a) To derive maximum benefit from the technical assistance contract, 
the main task of the technical assistants should be to guide and advise their 
local counterparts. They should concentrate on activities that have a 
long-lasting effect, such as the establishment of maintenance plans and an 
appropriate filing system, and not simply issue instructions once a specific 
trouble has already occurred; 

(b) The printing of the cards for the maintenance system should be 
expedited and they should be properly filled in by the technical assistants; 

(c) Certain forms which were introduced by the expert (job request, job 
report and permission to work) should be submitted to ZCP engineers for 
approval before any job is carried out by the specialists of the operation 
contractor; 

(d) To ensure an uninterrupted operation of the packaging plant, a stock 
of 10 million paper bags should be kept. As supplies from the local manufac
turer of paper bags are not steady, additional bags should be bought from 
overseas through a company based at Homs and which is willing to accept payment 
in Libyan dinars or cement. 
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I. REVlEW OF SPARE PARTS 

As mentioned in a previous report (UNIDO/IO/R.193), the meeting to 
evaluate the two-years spare parts consumption had been postponed in order to 
permit the preparation of more accurate consumption data and to carry out an 
inventory in the storehouse. It was finally held on 1 June 1985 with the 
following result: 

While originally a nine-month period after PTO was agreed to be the basis 
of the assessment, this was extended to 12 months after PTO, due to the fact 
that the evaluation had been delayed by two months. This also simplified the 
pro-rate calculation. 

ZCP stressed the fact :hat occasionally KHI had delivered various kinds 
of spares directly to the plant, thus bypassing the store control system. To 
achieve a proper evaluation of the consumption of all spares, whether two
years' spares, commissioning spares or additional parts it was requested that 
they all be recorded by ZCP's store. 

Furthermore, it was not possible at the time of the meeting to establish 
true consumption figures for items or units which were out of order during the 
guarantee period. Therefore, those items will be evaluated separately after 
the expiration of their guarantee period. 

Lists of consumed spare parts were prepared by KHI, owe and ZCP, and KHI 
was requested to check the discrepancies between the three lists, to make the 
necessary corrections and to elaborate a second revision of the spare parts 
list before 10 July 1985. The evaluation meeting had been scheduled for 
10 July. 

In some areas, e.g. in the refractory bricks store, it was impossible to 
carry out an inventory due to poor arrangement of the items. ZCP therefore 
requested KHI to rectify the situation prior to inventory. 

Separate meetings were held to discuss, item by item, spare pa~ts of 
which quantities beyond normal wear and tear had been consumed because 
dl ective equipment had been repaired. To prove that the high consumption of 
spares ceased after repair or modification of the equipment, ac~ual 
consumption figures over 12 months were shown. 

Spare parts such as ~rinding media, mill liners and refractory were 
evaluated on the basis of the wearing ratio indicated in the contract. 

Since KHI was not able to finalize the revised spare parts list before 
the day of the meeting, the meeting was, on the request of ZCP, postponed to 
give them enough time to check the submitted documents. The documents 
contained a large number of errors and omissions and it was necessary for the 
expert to study them carefully. Finally an agreement was reached and KHI was 
required to submit the final version of the spare parts list at the FTO 
meeting. 
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II. PREPARATORY WORK FOR THE FINAL TAKE-OVER MEcTING 

Prior to the meeting it was necessary to ~heck the completion of all 
major and minor outstanding items. If the result of the modification, 
replacement or observation was satisfa~tory, a certificate of completion was 
issued. 

However, as it was difficult to make a professional judgement on some 
outstanding items, which were either left after PTO or had arisen during the 
guarantee period, such as: 

Pitting/wear of various reducers 

- Settlement of cement silos 

- Limestone/clay reclaimer rail settlements 

Vibration of kiln fan, 

it was suggested to appoint independent experts to check those items. Two 
engineers of WYP, the previous consultant for erection, were assigned for one 
month for that purpose. They studied each item carefully, prepared their 
expertise and recommendations for the final taking over and discussed with ZCP 
engineers and the expert the seriousness of those ~~~blems and their effects 
on the expected life of the plant. 

The civil works (buildings and roads) were checked by a civil engineer of 
SHI Tripoli, while all other outstanding items were taken care of by the 
expert himself. 

The reports of all those experts were discussed during internal meetings 
of ZCP engi~eers aod the expert. 

That excellent preparatiofi of all documents required for FTO allowed ZCP 
to elaborate a good strategy for the FTO meetings with the KHI management and 
engineers, and consequently to achieve optimal results and solutions for the 
future operation of the plant. 

As mentioned in previous reports, the water treatment plant and the water 
network were persistently causing problems (especially the reverse osmosis 
units and the corrosion of all pipes throughout the plant) and KHI was 
requested to submit a comprehensive proposal for a complete solution of that 
p~oblem. However, the necessary documents were not available in time for the 
FTO meeting, which had to be postponed to 22 July 1985. 

• ' 
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III. FINAL TAKE-OVER MEETING 

The agenda of the meeting covered the following items: 

1. Obligations of KHI after PTO 

(a) Major outstanding items 

(b) Minor outstanding items 

(c) New outstanding items 

(d) Documentation 

(e) Civil wot"ks 

2. Spat"e pat"ts 

3. Guat"antee 

4. Othet" business 

5. Final take-over cet"tificate 

All mattet"s of technical natut"e were discussed and agreed upon during 
five sessions held between 22 July and 1 August 1985. The draft miJutes of 
all sessions were studied and corrected by both parties on S August 1985. 

When the meetings, after two sessions, faced a deadlock, it was necessary 
for ZCP to remind KHI of their contractual obligations. ZCP then made it 
clear that the terms oF the contract were binding, and that, if only part of 
the minutes co1ild be misinterpreted or were at variance to the contract, the 
contt"act will take precedence. 

Because the contractor had intended to delay the meetings and some 
documents ~romised by KHI were not ready, ZCP was forced to state that unless 
the discussions, the pt"esentation of the documentation and the signature of 
the agt"eed minutes of the FTO meeting were completed by 1 August 1985, ZCP 
will postpone discussions and the FTO agreement fot" the plant by one year. 
Aftet" that statement had been made, the meeting gathet"ed momentum and the 
contractor began to co-operate. 

A. Major outstanding items 

Concerning the major outstanding items, from PTO and new ones, the 
following were rot accepted or accepted conditionally. 

Code No. 1 - 2: limestone hopper 

ZCP requit"ed observation fo~ further nine months, starting July 1985, at 
80 per cent of the filling level. 

Code No. i - 4: homo silo (settlement) 

ZCP is t"eady to take over this item on condition that: 

(a) Penett"ation of water to the foundation is pt"evented; 

i• 
~ ' . ' 
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(b) A slope is provided away from the silos to allow drainage of water; 

(c) Vehicles are prohibited from entering the founJation area along the 
restricted road. 

Code No. 1 - 5: kiln (1;ibrat~on) 

KHI has in the past done the following to solve the vibration problem of 
the kiln: 

(a) Installation of a scraper for cleanir.g purposes; 

(b) Installation of oil-lubricated bearings and pedestals; 

(c) Dynamic balancing of the fan impeller and shaft; 

(d) Experimental insertion of rubber spacers into spring-type coupling; 

(e) Replacement of coupling by a "KE" type; 

(f) Pneumatic hammer (multi-needle type) provided for rapid cleaning. 

Those modifications are satisfactory from a mechanical viewpoint, 
however, it is unacceptable from a plant-operation aspect for the kiln to be 
shut down every four to five weeks to remove the coating from the fan. 

ZCP's objective is to achieve an uninterrupted kiln operation of at least 
three months. Therefore ZCP requested an observation period of three months, 
with the coarser meal, to make sure that there is no adverse effect on the 
plant output. In addition, the frequency of kiln shut-downs for fan cleaning 
shP.11 be monitored. 

Code No. 1 - 6: kiln girth gear 

The consultants found that minor pitting occurred on the tooth surface. 
The expert recommended to take a tape print of th~ tooth surf ace during the 
next kiln shutdown and another print six months later, for comparison. 
Therefore an observation period of six months is required. 

Code No. 1 - 8: gypsum hopper 

The KHI proposal to install vibrators of larger capacity and hitting 
plates was accepted by ZCP. 

Code No. 1 - 9: cement silo (settlementt 

Will be taken ever on the same conditions as the homo silo (code No. 1 - 4). 

Code No. 1 - 12: blending control computer system 

ZCP requested that the whole blending control system composed of blending 
computer, X-ray analyser, sampling stations, pneumatic transport of samples, 
automatic preparation of samples and automatic correction of weigh-feeders be 
observed for further 12 months, because components of the system were out of 
order for a long time. 

As a compromise it was agreed that the guarantee for the X-ray analyser 
will be extended only for the period during which this equipment was out of 

: ' 
~ ' 

,' J 
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order. !he X-ray ar.alyser can be used efficiently for manual operation, even 
if other components of this sophisticated blending control loop are out of 
order. 

Code No. 3 - 1: gas analyser 

As mentioned in the expert's earlier report, the gas analyser at the 
discharge side of the kiln fan was functioning properly and was accepted by 
ZCP. However, further 12 months of observation of the analyser at the kiln 
inl~t were requested, as it wa~ ?Ut into operatior. only in May 1985, after KHI 
had installed a new type of gas probe. 

New item 1: cement mill reducer 

!he WYP consultant confirmed severe pitting on the gear of reducer No. 1, 
whil i had previously been reported by the expert. Furthermore, minor pitting 
was found on the gear of reducer No. 2. 

ZCP requested to put the reducers under further observation for a period 
of 12 months. !he expert recommended to monitor the pitting by taking t~pe 
prints. 

New item 12: kiln reducer 

KHI had modified this reducer in June (turned the gear and installed a 
new pinion). However, the same mino~ ?itting occurred again after only three 
weeks of operation. ZCP requested therefore that the complete set of gears be 
replaced by one of higher quality and harder material (ground to JISl instead 
of hobbed to JIS3). !hat quality should be certified by the manufacturer or 
even checked by an engineer or con~ultant at the manufacturer's place. 

!he taking of print-outs of the teeth of the reducers should be witnessed 
by engineers of ZCP and DWC. It should be pointed out that ~educers m~st have 
a sufficient wear allowance to last for the projected 20-year life of t~e 
plant and not only for the guarantee period. 

New item 13: limestone/clay crusher reducers 

Since minor pitting had been noticed, an observation period of three 
months was agreed, followed by tap~ comparison. 

New item 14: raw mill reducer 

A scoring/surface roughness was found, anj consequently further observa
tion over nine months was agr.eed upon, during which time KHI will carry out 
periodical inspection. 

Water treatment plant and distribution system 

KHI eventually submitted a proposal which was discussed and the following 
was agreed: 

(a) Water pipes from wells: the pipes from well 1 and 2 to the water 
treatment plant are to be replaced by synthetic ones; 

(b) Water treatment plant: KHI will supply new membranes for both lines 
of the reverse osmosis units. !he control system and equipment for the dosing 
of the sulphuric acid will be modified. Corr~sion and coating inhibitors will 



be installed and a procedure f0r the monitoring of the concentration 0f 
inhibitors established; 

(c) Water distribution system: KHI agreed to replace the entire pipe 
network for industrial water by pipes of better quality. The detailed 
proposals, including specifications for pipes and other material, layout oE 
the pipe network and methods of installation are subject to prior approval by 
ZCP. 

(d) Guarantee for the entire water system: After long negotiations, the 
following guarantee periods were agreed: 

(i) For the water pipelines from both wells, one year fr~m the date 
of completion of erection and acceptance by ZCP; 

(ii) For the water-treatment plant, one year, excluding such items 
which are not affected by water; 

(iii) For the cooling and drin~ing-water networks, cne year from the 
date of completion of erection and acceptance by ZCP. 

8. Minor outstanding items 

Those items were discussed item by item and generally accepted, subjecc 
to extended guarantee or delivery of addition4l material. 

The documentation was still not ready for comprehensive checks. ZCP made 
it clear that it was impossible to invite a third party to improve or complete 
the documentation, as it had been done in the case of other outstanding items, 
and that they have to rely on the co-operation of KHI in that respect. ZCP 
stated that the revisions and additions to the documentation already listed do 
not, in any way, preclude the additiona~ work required to bring the documenta
tion to a satisfactory standard for the oper&tion and maintenance of the plant. 

D. Civil works 

A list of deficiencies in the civil works was submitted to KHI on 
25 July 1985. KHI agreed to rectify those deficiencies which they considered 
their responsibility, and shall submit detailed proposals for the approval by 
ZCP. 

It was agreed that thP. factory access road would be considered separately 
and not as part of the FTO agreement. 

E. Spare parts 

KHI submitted a revised list of the two-years spare parts consumption 
which had been the subject of separate meetings (see chapter I). The list 
;till contained errors and omissions which were reflected in the minutes of 
the FTO meeting, and KHI agreed to provide an updated spare parts list, 
incorporating all amendments and revisions. 

ZCP pointed out that the review of spare parts does not cover items which 
are under extended guarantee or observation. A review of those items will 
take place at the end of the respective guarantee or observation periods. 

. ,. 
.·' 
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KHI confirmed that they will deliver all spare parts Nhich h~ve ~ot 1~t 
been delivered but were referred to in the spare parts list, and those parts 
which wer~ not found during the last inventory control. 

F. Guarantee 

Machinery and equipment which was put under ob~ervation for a further 
period is automatically subject to extended guarantee. 

Items which were subject to a one-year guarantee after PTO, but had to be 
replaced or modified, will be covered by a one-year guarantee from the date of 
t·eplacement, unless othenotise agreed. 

KHI had been requested to submit a list of the items concerned, and the 
expert compared it with available records on troubles which occurred during 
one year. 

During the FTO meeting the KHI list was discussed and variations, 
deletions and additions were agreed. KHI re-submitted the corrected list 
which is given in the annex. 

G. Guarantee deposit 

KHI submitted an itemized list of the amounts to be withheld until 
completion. Their figures were based on 10 per cent of the contract value. 

The expert had prepared a similar list, but his figures were based on 
what it would co~t ZCP if the completion of all outst1nding items were carried 
out by another contractor. The difference between t~e KHI proposal and the 
ZCP list was more than three million LO. 

As a compromise ZCP proposed to reduce the total amount to be withheld or. 
condition that ~he outstanding items be divided into three groups (essential, 
non-essential and spares) and that the essential items always be covered by 
more than the individual price, until t~e last item will be completed, while 
non-essential items will be covered collectively until the last item will be 
settled. The bond for spare p~rts will be released as soon as they will have 
been received in ZCP's store. 

The KHI site management was not in a position to take a decision without 
the consent from their headquarters in Japan. Therefore the meeting was 
adjourned and the certificate for conditional final take-over was not signed. 

It is advisable that ZCP always keeps as deposit an amount large enough 
to cover all necessary expenses ZCP would incur, ~hould KHI abandon their 
contractual obligations. 

The collective bond for minor items is essential, because it will put the 
contractor under pressure to finalize all items. 

. 
~ . 



- 16 -

IV. CONVERSION TO GAS-FIRED SYSTEM 

The expect had been cequested to follow up the tendec pcoceduce f oc the 
conve•sion of the existing oil-bucning system to a system using natu•al gas. 

By July 1985 a total of six quotations had been ceceived, some of which 
had been ce-submitted aftel:" modification following the ceceipt of mo•e 
acc~cate data on the existing ceducing station. 

The expect studied them and clacified cectain aspects by telex. 
Engineecs of the bidding companies visited the plant to gathec additional 
infocmation about existing equipment, facilities and layout in ol:"del:" to 
pt"epace suitable offel:"s. Sevel:"al meetings were held concel:"ning the convel:"
sion, and some l:"eductions in prices were achieved once the scope of the bids 
had been made ~niform and the conditions of the conversion confil:"med. 

Two of the offel:"S were no tucn-key projects and thel:"efol:"e excluded fl:"om 
ful:"the• considel:"ation. F["om the remaining four offe["s 0ne was deleted because 
the p["ice quoted was conside["ably highe[" than that of the othe[" three, and the 
company had no pl:"evious cxpe["ience in cement industries. 

The thl:"ee offe["S left were studied ve["y cal:"efully, some technical points 
clat"ified by telex O[" by meetings with ["epl:"esentatives of the l:"espective 
companies, which shall be called A, Band C. 

Offe[" of company A 

The shal:"e of the payment to be effected in fo["eign CU["["ency is ["athel:" 
high. The bu["ning system will be bought from a well-known manufactul:"el:" of 
this type of equipment. All necessal:"y elect["ical changes will be done by the 
~taff of the company. 

Since the ove["all contl:"ol system is based on the Siemens-made 
programmable logic contcolel:", and all othel:" elect•ical equipment and 
inst•umentation is also p•ovided by Siemens, problems of compatibility with 
existing installations al:"e fo•eseeable which could result in extended 
shut-downs of the kiln and cause additional p•oduction losses. 

Fu•the•mo•e, it would seem that the necessary adaptation of PLC p•ograms 
and documentation would be a vel:"y difficult task for any othe[" engineer but 
fl:"om Siemens. 

Offel:" of company B 

The price is favou•able, but it was quoted as pl:"eliminary only. !he 
company resel:"ves the l:"ight to revise the offel:", as it was based only on 
assumptions. Although that bid was submitted last, it still needs a lot of 
technical clarification. Besides, this company has not much expel:"ience in 
cement but rather in boiler systems. Furthermore all payments are ["equested 
in foreign CUl:"l:"ency. 

Offe[" of company C 

That offe• is the best fl:"om the technical viewpoint, and only second in 
pl:"ice. The company is a well-known manufactul:"el:" of bucning systems fol:" cement 
industl:"ies. It offer~ Siemens as a subcontl:"actol:" fol:" all electl:"ical work and 
Hannesmann, who is a contractor fol:" the coastal gas pipeline and celated 
•educing systems, as a subcontcactor for the el:"ection. The expel:"ience an~ 

. 
~ . 
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expertise of both subcontractors would contribu~e much to the succe5s of this 
project. Siemens' engineers would modify the control system, prepare i new 
program for the interlocking system and correct the documentation. Erection 
and commissioning of the gas-burning system could be substantially shorter.ed. 

The cew.ent plants at Benghazi, Souk-el Khamis and Lebda are already 
equipped with burners from that manufacturer. 

As a very experienced supplier of cement industries all over the world, 
company C agreed to guarantee not only the erection works and equipment, but 
also the capacity of the kiln. 

Taking into consideration all above mentioned factors such as price, 
quality of equipment, references, subcontractors' reputation, compatibility 
with existing equipment, spare parts and post-erection service, the expert 
recommended to choose company C. 

.. 
~ . 
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V. COMPUTER APPLICATION IN ADMINISTRATION 

for.-: 
The Zliten Cement Plant has two Siemens system 300 comput~•s installed 

{a) Pr.-ocess monitor.-ing and 

{ b) Blending. 

The fir.-st one is used close to the limit of its capacity. The second 
one, which has the same capacity, is used only partially due to the natur.-e of 
its ap~lication, i.e. the contr.-ol of r.-aw meal blending. A per.-ipheral disc 
stor.-age unit with a net capacity of 13.2 M bytes per.- dr.-ive could be extended 
by adding a maximum of three dr.-ives of the same capacity. Ther.-efore it would 
be easy to extend the existing system for the following administrative task.s: 

(a) Payro 11; 

{b) Cost contr.-ol; 

(c) Inventor.-y control; 

{d) Invoicing; 

( e) Financial budgeting and contr.-ol. 

Several terminals could be linked to the centr.-al processing unit (CPU) 
and operated simultaneously through a "time-sharing" system, which allows each 
user- to get nearly immediate response from the computer-. 

Many progr.-am packages (known as application software) ar.-e av~•lable 
commer.-cially in a r.-eady-to-use for.-m. Such ready-made packages can car.-ry out 
such r-outine tasks as payr.-oll, invoicing, accounting, inventor-y contr-ol etc. 

Ready-made packages ar.-e offer-ed by har.-dware manufactur-er.-s, softwar-e and 
system houses. For.- ZCP, since the computer-s are manufactured by Siemens, it 
would be advisable to ask that company to undertake a study of the possibili
ties of using the available capacity for.- management application. 

Co-operation with the manufactur.-er.- would avoid tr.-oubles with compati
bility of softwar.-e packages made by other companies and facilitate 
implementation. 

As some for.-eign accountants and adrninistr.-ative per.-sonnel will soon leave 
the plant and return to thei~ home countries, this would be a good point in 
time to use the computer.- fer lhose tasks, instead of employing new and 
inexper-ienced accountants. 
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VI. ACTIVITIES AFTER F(NAL TAK~-OVER 

As explained in chapter II! of this ce~oct, many items are still under 
further observaticn or guarantee. To avoid a possible misinterpretation of 
observation results, procedures foe the obsecvatio~ of the major outstanding 
items had to be established. Two examples ace cepcoduced in annex II and III. 
These wece discussed with the engineers of KHI and DWC and for some items 
special log-sheets and forms wece prepared, which will facilitate the 
evaluation cf performance of a given piece of equipment. 

This log-sheet system should be used for all items under observation. 
The forms should be distributed to the respJnsible technicians and engineers 
of the operation contractor and filled in daily. They will then be used to 
prepare a monthly report. 

Furthermore, the spare pacts consumed during the observation period 
should be monitored, and any used spaces supplied by KHI free of charge. 

Although some space pacts foe a two-year consumption will be supplied by 
KHI, ZCP has to prepare orders already now for spaces required aftec that 
period. 

The expect pcepaced inquiries foe the following spaces which wil1 be 
necessacy for a smooth operation of the plant: 

(a) Refractory bricks: 
bricks. After receipt of the 
the responsible engineers; 

Drafts of inquiries ~o four manufactucecs of 
quotations, th~y will have to be evaluated by 

(b) Electrical spare parts: Lists of various spaces were prepared with 
the help of OWC engineers. The inquiries have been drafted and should be 
finalized and posted as soon as possible. 



Item No. 

04.11 

04.15 

05.0l 

05.02 

06.10-030 

07.05(A) 

10.02 

12.09(E)-l 

12.09(E)-2 

12.09(E)-
1 & 2 

12.09(E)-
1 & 2 

An'!£.!.__!. 

ITEMS FOR WHICH GUARANTEE PERIOD HAS BEEN ~XTENDED 

Equipment 

Bag filter 

Rotary feeder 

Stacker 

Reclaimer 

Cl au ifier 

Blower 

Distributing 
bucket conveyor 

Air compressor 

Air compressor 

Air compressor 

Air compressor 

Item 

Motors for screw conveyors 

Shaft of gear reducer 

Pinion and gear for running 
wheel 

Hydraulic cylinder with 
mechanical seal 

Wire rope for supporting rake 

Upper bearing and casing 
(22244 BMB-FAG) 

Shaft 

Wire and holders 

Cylinder and piston 

Piston 

Oil filters 

Silencers 

Date 
Renewed Expiration 

30 June 1985 29 June 1986 

25 March 1985 24 March 1986 

10 February 1985 9 FP.bruary 1986 

9 December 1984 8 December 1985 

24 December 1984 23 December 1985 

20 January 1985 19 January 1986 

26 June 1985 25 June 1986 

15 August 1985 14 August 1986 

1 December 1984 30 November 1985 

10 January 1985 9 January 1986 

29 November 1984 28 November 1985 

16 January 1985 15 January 1986 

continued 

' ., ... ~~. 

N ..... 



Annex__! (continued) 

Jtea No. 

12.14 

13.10 

14.23 

15.7.6 

12 .1. 1 

06.32(D) 
08.16 
13.22(C) 

14.01 

A-164 

Equipment 

-

Air separator 

Rotary packer 

Drinking water 
pump 

Mobile crane 
(20 tonnes) 

Two-way chute 

Air compressor 

Deep well pump 
(No. 2) 

Air conditioner 

Item 

Inside cone, No. 1 
No. 2 

Vibrator 

Impeller 

Boom 

Power cylinders 
Al2.H033A 
A12.H033B 
B12.M033A 
Bl2.H033B 

Flow switches (9 pcs) 

Stainless steel pipes, motor, 
cable and pump 

Motor and refrigerant
cycle component 

Renewed 

24 June 1985 
27 June 1985 

Date 

10 December 1984 

20 .!Bf:ll ll t: 1984 

24 JunP. 1985 

12 June 1985 

21 June 1985 

25 July 1985 

20 January 1985 

' ' .. ., ... 

Expiration 

23 June 1986 
26 June 1986 

9 Dece: .. ~er 1985 

19 August 1985 

23 December 1985 

11 June 1986 

20 June 1986 

24 July 1986 

19 January 1986 

continued 

N 
N 



Annez I (continued) 

Date Item No. Eguipment Item Renewed Ezpiration 

09.03 A09.XF02 Rotary-type flow meter 1 July 1985 30 June 1986 

Weighing feeder Rectifier unit 3024 
cabinets 
Z83.Y001 (raw mill) 
Z83.Yll8 (kiln) 
Weighing feeder Rectifier unit 710 r 1 July 1985 30 June 1986 
cabinets 
Z83.Y002 (EP dust) 
Z85.Y001A (clinker) 
Z85.Y002A (clinker) 

Al3.XZ01 Camera for shipping bay 1 July 1985 30 June 1986 
television N w 

08.05 A08.XZ01 Camera for kiln hood 22 November 1984 21 November 1985 
television 

B-2-b Z82.D202 1250 kVA distribution 20 March 1985 19 March 1986 
transformer 

1-2-5 Z88. H010-H013 Uninterrupted power supply 1 February 1985 31 Janual"y 1986 

07.05(C) A07.H007A Motor 18.5 k.W 16 Hay 1985 15 Hay 1986 
1LA3166-2 

08.03 A08.XT12A/B Pyrometer 17 June 1985 16 June 1986 

Z85.Y001B weighing feeder cabinet 
Z85.Y002A 
Z8~.Y002B 

continued 

.. , .. .,. 



Annea I (continued) 

Date 
Itea No. Equipment It: em Renewed Eap it-at ion 

Z83.YOOl 
Z83.Y002 
Z83. Yll8 
Z85.Y001A Ventilation fans for 1 July 1985 30 June 1986 

15.1.4 X-ray spectrometer X-ray spectrometer ~/ 
X-ray transformer 

1 August 1985 16 February 1986 

N 
~ 

X-ray transformer 1 August 1985 31 July 1986 

!_/ This item has been in normal operatic1n for 5.5 months after PTO. 

·• ., ... _ 
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Annex II 

OBSE~VATION PROCEDURE FOR I-RAY ANALYSING ANO BLENDING 
COMPUTER SYSTEM 

Observation period 

One year after KHI's notification. 

Observation intervals 

The down time shall be recorded on a monthly basis, at the end of each 
month, based on the daily log sheet, a specimen of which is attached. 

Observation procedure 

Sum up the down time of the I-ray spectrometer and the blending control 
computer for which KHI is responsible. 

Down time for the following reasons, and for which KHI does not take 
responsibility, should be excluded: 

(a) Time for the exchange or repair of parts due to normal wear and tear 
(to be discussed between ZCP and KHI on a case-by-case basis); 

(b) Time for maintenance work described in the operation manual or 
performed according to instructions by KHI; 

(c) Time for restoration due to improper operatior. or maintenance by 
operation contractor (to be discussed between ZCP and KHI ·Jn a case-by-case 
basis); 

(d) Time for the calibration of X-ray spectrometer or raw material 
weigh-feeders; 

(e) Time during which the sections concerned were out of operation due 
to reasons not attributable to KHI; 

(f) Stoppage time due to force majeure. 

Judgement after termination of observation period 

The results can be judged as being satisfactory when KHI has fulfilled 
the following: 

(a) When the mean down time for the automatic operation of the blending 
control system which is attributable to KHI, does not exceed 0.9. Calculate 
the mean downtime as follows: 

hours of downtime ove~ one year 
x 24 ~ 0.9 

365 

Cb) When the average range, over three days, of the lime saturation 
factor CLSF) and the silica modulous (SM) are within: 

~ 2 for LSF and 
~ 0.15 for SM. 
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If lHI could not fulfill (a) and (b) above, then the guarantee period for 
the blending computer should be extended by a period equal to the mean down 
time (hours) of the blending control system for which KHI is responsible. 

Confirmation on monthly observation record 

The monthly down time shall be recorded on the attached form and 
confirmed by the electrical engineer of ZCP and the guarantee engineer of KHI, 
who shall sign the form at the end of each month. 
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Annex III 

OBSERVATION PROCEDURE FOR GAS ANALYSER AT THE KILN INLET 

Observation period 

8 July 1985 to 7 July 1986. 

Observation intervals 

The down time shall be recorded on a monthly basis, at the end of each 
month. 

Observation procedure 

Sum up the down time for the following reasons, and for which KHI does 
not take responsibility, should be excluded: 

(a) Time for the exchange or repair of parts due to normal wear and tear 
(to be discussed between ZCP and KHI on a case-by-case basis}, except for the 
gas probe which shall last for a minimum of six months; 

(b) Time for maintenance work described in the operation manual or 
performed according to instructions by KHI; 

(c) Time for restoration due to improper operation or maintenance by the 
operation contractor; 

(d) Time for the normal calibration described in the operation manual; 

(e) Time during which the sections concerned were out of operation due 
to reasons not attributable to KHI; 

(f) Stoppage due to fore~ majeure. 

Judgement after termination of observation period 

Judgement shall be based on the monthly record form, which shall be 
reviewed by ZCP and KHI. The results are satisfactory when the mean down time 
of the gas analyser at the kiln inlet does not exceed 0.9. Calculate the mean 
downtime as follows: 

hours of downtime over one year 
x 24 ~ 0.9 

365 

If KHI could not fulfill the above, then the guarantee period for the gas 
analyser at the kiln inlet should be extended by a period equal to the period 
of the down time (hours) of the gas analyser at the kiln inlet for which KHI 
is responsible. 

Confirmation on monthly observation record 

The monthly down time shall be recorded on the attached form and 
confirmed by the electrical engineer of ZCP and the guarantee engineer of KHI, 
who shall sign the form at the end of each month. 

' ' 
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