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Cement is a hydraulic binder for mortar and concrete. The raw materials
for its production are lime (calcium carbonate), alumina (silicate of alu-
minium), sand (silicon dioxide), and ferric oxide.

1  The production process

1.1  Crushing raw materials 

The raw material blasted in the quarry is crushed for further processing.
Jaw, cone, roller, hammer, or impact crushers are used to break up the
rock. The crushed rock thus obtained is moved on conveyors to a mix
bed plant where the raw material components are prehomogenised.

1.2  Drying and grinding raw material

The raw material components generally contain so much moisture that
they have to be dried before or during the grinding process. The drying
heat is supplied by waste gases from the rotary kiln (about 350°C) or 
the clinker cooler. Most large cement mills today have high-speed roller
mills or bowl-type grinding mills. Cement mills with lower throughput
use tube mills filled with iron balls, in which the material is ground by
the impact method. 

The raw mix is transported hydraulically to air separators where the fine
particles are separated from the coarse ones. The waste gases pass 
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through an electric dust precipitator (filter); the coarse-size material from
the air separators and the dust precipitator is returned to the mill.

1.3  Homogenisation

The raw mix is blended in homogenising silos: an air stream entering
from the bottom whirls up the raw mix fed from above, thereby hom-
ogenising it.

1.4  Preparation of kiln feed

Before the raw mix reaches the rotary kiln, it is heated up to about
800°C in a multi-stage cyclone preheater. The heat is supplied by the
kiln waste gases. A precalciner installed in the lower part of the pre-
heater almost entirely calcinates the raw mix, heating it up to 800°C.

1.5. Baking in the rotary kiln

From the preheater, the raw mix passes through the inlet housing into
the kiln. By rotation of the inclined kiln it is slowly moved through vari-
ous reaction zones to the kiln exit and on into the cooler. The reaction
zones are the inlet or preheating zone, the calcinating zone, and the
burning zone. The length of each zone depends on the composition of
the raw material, the type of rotary kiln, and the cooling system. After
further heating up, the raw materials are split up in the calcinating zone
at 1,050–1,150°C. In the burning zone, the lime reacts with clay and 3
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sand at temperatures between 1,250°C and 1,450°C. Partial melting
occurs here, which forms the black-grey, granular cement clinker.

The rotary kiln tube rests on riding rings, which transfer the load into
the foundations via rollers. The rotary kiln is powered by two electric
motors with reduction gears, which engage a gear ring via pinions.

The rotary kiln is fired by a burner lance inserted into the oven, which
introduces the fuel (oil, gas, or coal dust) and fresh air. The refractory
brick lining protects the kiln jacket sheet against the effects of excessive
flame or product heat and prevents heat radiation losses.
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1.6  Clinker cooling

After leaving the furnace, the clinker drops into the clinker cooler. The
product leaving the cooler has meanwhile cooled down to 120–200°C.

Steel cell conveyors then move the clinker to the silos for intermediate
storage.

2  Clinker grinding

The grinding of the clinker represents the last step in the technological
process of cement production. The granulate clinker leaving the silos
passes over conveyor-type weighers and is moved directly to the
grinders where it is ground together with additives like gypsum to make
cement. The clinker grinders most frequently used are tube mills featur-
ing rolling grinding elements (balls) which reduce the grinding stock to
powder through impact and friction.
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The grinding mills consist of horizontal rotating cylinders with cone-
shaped end walls. The cylinders are lined with steel plates and divided
into compartments containing the ball-shaped grinding elements, which
become progressively smaller from the inlet to the discharge end. The
mill is powered by electric motors either on the central drive principle,
i.e. by trunnion-connected drive, or on the pinion drive principle with
gear ring.

3  Cement storage and loading

The ground cement is stored in large silos, classified according to grade
and strength. The silos are equipped with loading and batching units. 

The packing and loading station with bagging and weighing devices is
located next to the silos.
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4  Losses and loss prevention

4.1  Crushers

Crushing equipment often shows signs of heavy wear, such as scratches
and cracks in the breaker bars and impact plates. Pieces of rock that are
too large may block the crusher rotor, which frequently results in rub-
bing damage to the jacket ribs and damage to the gears and shafts.

4.2  Tube mills, clinker grinders

The tube mills used for grinding the raw mix and the clinker are highly
exposed to damage to the end walls (trunnions) at the entry and dis-
charge ends. The high bearing loads and the effects of reversed bending
forces may cause cracking in the transition radius area of the trunnions
and the bearing journals, and bring the mill to a standstill.

4.3  Rotary kilns

Damage frequently occurs to the kiln jacket, the riding rings, and the
support rolls. If a riding ring is fitted too tightly leaving too little clear-
ance, the jacket sheathing might be constricted during operation. As a
result, cracks may form on the jacket and riding rings and the kiln lining
may be damaged. If the support contact between the riding rings and
rolls is inadequate or if the surfaces are soiled, scratches or notches may
result.

4.4  Reduction gears, rim gears

Pinion shafts, gearwheels, and gear rims are highly susceptible to the
effects of overloading during the start-up phase, inadequate lubrication,
and lack of oil. As a result, the teeth may be damaged at the flanks,
causing extended interruption of operations.

4.5  Electrostatic filters

Where electrostatic filters are used, special care should be taken to
avoid the build-up of an explosive carbon monoxide/air mixture.



4.6  Electrical drives

Electric motors which drive blowers, grinding mills, and kilns are sus-
ceptible to damage if dust gets through the air filters and blocks the
ventilation slits of the stator winding. The resultant reduced cooling and
thickness of insulation may lead to a short-circuit in the stator winding
and, eventually, breakdown of the machinery.

4.7  Loss prevention

An acceptable claims ratio can only be expected if the highly stressed
components are serviced properly and inspected at regular intervals.

In cases where the prospective insurer has too little information on the
condition of a plant, it is advisable that he call in a material testing la-
boratory (e.g. the Ismaning Institutes), which can establish the condition
of the risk by means of non-destructive testing, greatly contributing to
loss prevention and early detection of faults.

5  Insurance aspects

5.1  Erection all risks insurance

Cement mills under construction are exposed to considerable hazards:
heavy rain may scour the foundation trenches, severe damage may
result from fires caused by welding near dry formwork, steel structures
may collapse, and foundations may settle. The earthquake hazard should
also be taken into account.

2  Typical cement

production plant.



During trial operation runs, damage to crushers, to the rotary kiln, espe-
cially the lining, and to gears is not uncommon. Valuable equipment on
large erection sites and fairly long erection periods require that fire pro-
tection measures be taken as early as possible, particulary in the site
warehouse. The EAR policy should be supplemented by the special
conditions concerning fire-fighting facilities and the warranty concerning
camps and stores (Munich Re endorsements 206 and 207).

In view of the large sums insured and high PML involved in most cases,
it is recommended that the reinsurer be contacted at an early stage.

5.2  Machinery insurance

Machinery insurance cover should include the entire plan. To facilitate
the complicated rating work, Munich Re has worked out a system quota-
tion method which is based on production figures and different
deductibles. 

As the shell walls and drives of mills and rotary kilns are very suscep-
tible to damage, care should be taken to ensure that these components
are serviced at regular intervals according to the manufacturers’ instruc-
tions. As a guideline, the minimum requirements have been compiled
on a notice board (form number E 168.0-E) which is available on re-
quest. In addition to the basic cover, Endorsements 321 (Cover for
conveyor belts and chains) and 331 (Depreciation adjustment for the
rewinding of electric machines) should always be applied. A risk inspec-
tion is recommended as a further measure to permit reasonable assess-
ment of the condition of the plant.

5.3  Machinery loss of profits insurance

Each production step in a cement mill is generally carried out by a
single piece of equipment. The failure of a single machine is therefore
bound to lead to considerable losses of profit over an extended period
of time.

When underwriting an MLOP risk it is necessary not only to follow the
recommendations outlined in Section 5.2, but also to determine the
effect the breakdown of each item essential for production (“bottleneck
equipment”) will have on the company’s profit (cf. MLOP Questionnaire
[form number E 67.0-E]).



Published to date

1 Paper manufacture
2 Excavation pits below groundwater level
3 Cement production
4 Fire protection on construction sites
5 Directional drilling 
6 Diaphragm walls
7 Laying of pipeline siphons
8 Sugar production
9 Immediate action after damage to 

electronic equipment and installations 
10 Monitoring glass panes for breakage, 

part 1
11 Monitoring glass panes for breakage, 

part 2
12 Caissons
13 MRPC/MRPCMaps 

Rating software for engineering insurances
14 Combined cycle stations
15 Pod propulsion

A new diesel-electric vessel 
propulsion system

16 Fluidised bed combustion systems in
power stations

17 Loss prevention by infrared thermography
18 Transformers

19 Steel plants 
Part 1: Steel production

20 Steel plants 
Part 2: Steel processing

21 Hot work
22 Locating leaks after water damage
23 Earthmoving machines
24 Desalination of sea water
25 Aero engines
26 Printing presses
27 Crude oil refineries

Part 1: Basic principles
28 Crude oil refineries

Part 2: Plant sections, insurance aspects
29 Valves in household plumbing systems
30 Integrated gasification combined cycle

power projects (IGCC)

© 2003
Münchener Rückversicherungs-Gesellschaft
Königinstrasse 107
80802 München
Germany
Tel.: +49 (0) 89/38 91-0
Fax: +49 (0) 89/39 90 56
http://www.munichre.com

Responsible for content 

Operational Division: Corporate Underwriting/
Global Clients

Order number 302-01792

Picture credits

1 Krupp Polysius AG, Beckum
2 Märker Zementwerk GmbH, Harburg 

Printed by

Druckerei Fritz Kriechbaumer
Wettersteinstrasse 12
82024 Taufkirchen/München
Germany


	Cement production
	1 The production process
	1.1 Crushing raw materials
	1.2 Drying and grinding raw material
	1.3 Homogenisation
	1.4 Preparation of kiln feed
	1.5. Baking in the rotary kiln
	1.6 Clinker cooling

	2 Clinker grinding
	3 Cement storage and loading
	4 Losses and loss prevention
	4.1 Crushers
	4.2 Tube mills, clinker grinders
	4.3 Rotary kilns
	4.4 Reduction gears, rim gears
	4.5 Electrostatic filters
	4.6 Electrical drives
	4.7 Loss prevention

	5 Insurance aspects
	5.1 Erection all risks insurance
	5.2 Machinery insurance
	5.3 Machinery loss of profits insurance

	Published to date
	© 2003
	Order number 302-01792

