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ABSTRACT

Modern global trends in maintenance system construction are based on the
planning and programming of maintenance work and the setting of predetermined
times to perform this work, depending on practical experience and the statistical
data of the various components of machinery and equipment. Writers and
researchers addressed more than one definition of preventive maintenance. Some
defined it as the organized maintenance resulting from advanced preparation and
prior registration, while others defined it as the maintenance work carried out
through planning, organization, and control based on a system of information and
procedures. Whereas, the preventive maintenance is considered an essential pillar
of the overall productive maintenance, it includes the range of activities and
procedures performed by the Maintenance Management to maintain the
equipment in good operating conditions and to try to avoid any sudden breakdowns
or malfunction through handling any deficiencies before reaching the point of
failure or disruption and keep the assets in good operational status at all times, or
returning them to their normal good normal condition when they breakdown to
maintain continuity of operation on production lines, within a specific system and
at a reasonable cost, in order to be ready for production according to the required
specifications, in terms of quantity and quality of products and professional health
and safety requirements, to protect workers and property from any hazards and to
preserve the environment. One of the best types of maintenance currently in use
Is the one based on the incorporation of information coming from predictive
maintenance programs and applying this information in preventive maintenance
procedures to ensure that productive operations are carried out as long as possible
and with full available production effectiveness.

This research addresses the methods of predictive maintenance and their
integration with preventive maintenance methods by providing a comprehensive
view of the implementation of modern maintenance techniques and methods, and
takes a look at the costs of such techniques and how can we achieve the objectives
of both predictive and preventive maintenance at the same time.

This research will also highlight the methods of maintenance used and the
obstacles that limits the continuity of production at the CLAYCO Tile factory, which
was considered the first fully automated factory in the Syrian Arab Republic,
located at Hasya Industrial Area related to Homs governorate, in 2009.

This research will also include an upgraded PLC program designated for the tile
production furnace of the factory that helps applying the fundamentals of predictive
maintenance and combine them with the methods of preventive maintenance to
maintain the operation of the furnace for as long as possible, especially that this
kind of furnace must stay in operation all year long.
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Environment characteristics

Type
Product certifications

SR3NET01BD
UL, CSA, GL (pending), C-TICK, GOST

Conformity with the
low voltage directive

Conforming to 2006/95/EC

EN (IEC) 61131-2 (open equipment)

Conformity with the
EMC directive

Ceonforming to 2004/108/EC

EN (IEC) 61131-2 (Zone B)
EN (IEC) 61000-6-2, EN (IEC) 61000-6-3 (1) and EN (IEC) 61000-6-4

Degree of protection

Conforming to IEC/EMN 60529

IP 20 (terminal block)

IP 40 (front panel)

Overvoltage category Conforming to IEC/EN 80664-1 i
Degree of pollution Conforming to IEC/EN 61131-2 2
Ambient air temperature Operation °C 0...+ 55(+ 40 in non-ventilated enclosure)
around the device Storage °C -40...+70
Conforming to
IEC/EN 60068-2-1 and
IEC/EN 60068-2-2
Max. relative humidity Canforming to IEC/EN 60068-2-30 95% without condensation or dripping water
Maximum operating altitude  Operation m 2000

Transport m 3048

Mechanical resistance

Immunity to vibration

IEC/EN 60068-2-6, test Fc

Immunity to mechanical shock

IEC/EN 60068-2-27, test Ea

Resistance to electrostatic
discharge

Immunity to
electrostatic discharge

IEC/EN 61000-4-2, level 3

Resistance to HF
interference(immunity)

Immunity to electromagnetic
radiated elds

IEC/EN 61000-4-3

Immunity to fast transients
in bursts

IEC/EN 61000-4-4, level 3

Immunity to shock waves

IEC/EN 61000-4-5

Radio frequency
in common mode

IEC/EN 61000-4-8, level 3

Voltage dips and breaks (~.)

IEC/EN 61000-4-11

Immunity to damped oscillation
waves

IEC/EN 61000-4-12

Conducted and
radiated emissions

Conforming to EN 55022/11
(Group 1)

Class B (1)

Earthing

Yes (please refer to installation instructions supplied with the product).
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