
WE DISCOVER POTENTIAL

Plant audits  
by FLSmidth  
Unlock the  
potential of your  
cement plant



How well do  
you know your  
cement plant?

Improving productivity and securing operational run-time can be 
achieved in many ways. Even if you suspect that improvements or 
an upgrade is needed, you might be uncertain about what invest-
ments will bring about the greatest benefit.

An audit is the first step to evaluating the outcome of the invest-
ment – based on developing a true understanding of your plant’s 
actual performance or simply just making sure that your production 
equipment is performing to its best.

FLSmidth offers a wide range of standard or customised audits 
covering a wide range of retrofit and upgrade solutions. Whether 
it is a general de-bottleneck issue or a specific equipment-related 
challenge, we advise on how to prioritise between investments and 
solutions.

Today, primary concerns for the world’s cement 
producers are improving productivity, reducing fuel 
and power consumption, optimising maintenance, 

modernising plants, reducing spare parts consumption, 
and meeting tightening environmental regulations.

Why audit your cement plant or equipment?
 ■ Improve plant performance
 ■ Determine appropriate preventive actions
 ■ Increase and improve sustainable production
 ■ Increase energy efficiency
 ■ Improve precision and product quality
 ■ Improve productivity with fast return on investment
 ■ Reduce emissions
 ■ Evaluate fuel substitution potential
 ■ Evaluate waste heat recovery potential

FLSmidth is a leading supplier of equipment and services to the 
global cement industry. FLSmidth supplies everything from single 
machinery to complete cement plants, including services before, 
during and after construction.

INFO
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An audit for  
any challenge

Industry-leading consultancy service
The audits and studies performed by FLSmidth draw upon know-
ledge based on more than 135 years in the global cement industry 
– during which we have serviced or supplied more than a thousand 
plants. Our knowledge is built on extensive experience in daily 
work as consultants helping cement plants undertake and complete 
challenging process optimisation and troubleshooting tasks.

Local and global expertise
With a large customer service organisation, FLSmidth’s expertise 
encompasses all the main fields of engineering. Our consultants 
have accumulated comprehensive knowledge of cement produc-
tion processes and the associated quality control, mechanical and 
electrical complexities – and they can contribute with keen insights 
into market conditions.

When conducting audits and studies, FLSmidth draws upon relevant 
experts located throughout the organisation. This collective broad 
experience is of invaluable assistance to cement production staff.

“The recommendations 
provided in the report were 
very useful. I am confident that 
these recommendations will 
improve our plant efficiency.”

MR WASIF SAEED 
DEPUTY GENERAL MANAGER OF PRODUCTION  

AT FAUJI CEMENT IN PAKISTAN 

An audit is the first step in optimising plant operation, 
and FLSmidth specialists can optimise the productivity 

of any cement plant irrespective of the brand. You 
can expect a short optimising on an audit, because 
implementing recommendations will optimise the 
total cost of ownership in the short and long term.
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Raw meal 
grinding audit

Quarry crusher to raw meal silo

Pyro 
process audit

Raw meal silo to clinker silo

Cement 
grinding audit

Clinker silo to cement silo

Upgrade study audit Fuel substitution audit Emissions audit SNCR efficiency audit

Comprehensive Plant
Performance Audit

Quarry crusher to cement dispatch

Equipment Condition and
Maintenance Audit

Mechanical, electrical and instrumentation
Quarry crusher to cement dispatch

Special Focused Audits
(Raw meal silo to clinker silo)

Unlock potential
The objective of all FLSmidth audits is to identify bottlenecks in 
operation and production as well as unlock potential areas of 
improvement. We establish a baseline for the current level of 
production performance and availability of the main equipment, and 
we compare current performance to best practice. Our recom-
mendations are intended to optimise the current equipment and 
identify areas that may require upgrades or improvement by small 
alterations of equipment or process adjustments.

FLSmidth has a state-of-the-art chemical laboratory in its R&D facil-
ities in Denmark. The laboratory can analyse all raw, intermediate 
and finished cement materials, as well as perform physical testing of 
cement and microscopic and X-ray diffraction investigations. These 
capabilities enable FLSmidth to analyse the issues related to the 
process chemistry more precisely than in a standard laboratory at a 
cement plant.

ADVANCED ANALYSIS
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For any type of audit, from specific equipment or 
focus area to a comprehensive plant audit, the 
process typically follows a consistent workflow.

We felt that FLSmidth would be  
the ideal partner, as they have such 
great experience and knowledge 
of cement plants around the world. 
We know our limitations, so learning 
from FLSmidth’s experience and 
benchmarking ourselves against 
other producers will benefit us.”

MR WASIF SAEED
DEPUTY GENERAL MANAGER OF  

PRODUCTION AT FUJI CEMENT, PAKISTAN

A process-based  
approach

Key to a successful audit is following a 
carefully planned, consistent process based 
on first-hand experience and knowledge of 

the entire cement production flowsheet. 
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Each plant faces unique challenges. Through an initial dialogue with plant management, the 
FLSmidth audit team leader needs to gain full understanding of the plant’s individual situation 
and challenges. It is here decisions are made in close cooperation between the two parties 
about the type of audit needed.

Following the initial dialogue, the scope of the specific audit is outlined and clearly documented. 
The scope describes the elements on which the audit will focus, as well as delivery schedules 
and obligations of the audit team and the plant. All parties need to know what to expect and to 
agree on the potential outcomes. When executed properly, the scope description can function 
as the contract between the audit team and client.

Based on recent, actual plant data, an initial analysis of the equipment or operational area is 
made. In the case of a pyro process audit, for example, samples are collected and analysed 
independently in FLSmidth’s laboratory. These offsite results are measured up against the site’s 
own analysis to ensure realistic, accurate conclusions. At this point, when the plant’s specific 
needs are identified, specialists with the right hands-on experience and appropriate theoretical 
knowledge should be appointed to conduct the specific audit. This is crucial to the final outcome. 

Using visual inspection and data collection, the equipment is evaluated and a baseline is 
established for the current production level of performance and availability. We identify 
bottlenecks and root causes and areas of sustainable improvement with a view to optimising the 
current equipment and possible upgrades.

Arguably the most valuable aspect of the entire audit, the audit report documents the analyses 
performed and the conclusions drawn. Its purpose is to communicate all findings clearly and 
in the necessary detail, serving as a roadmap for plant management to make well-founded 
decisions from both a short-term and long-term perspective. It contains clear, well-founded 
recommendations for improvements. The main findings and overall recommendations are 
outlined for executive decision-makers, while the full extent of the technical evaluation and 
detailed recommendations are described for the plant’s engineers.

Following completion of the audit, the plant management and FLSmidth should maintain 
dialogue to follow up on suggested implementations. FLSmidth is available to provide any advice 
related to the audit and its findings.
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Comprehensive  
Plant Performance Audit

To ensure an optimal audit that reveals performance insights, we 
require access to all relevant data concerning machinery and the 
performance records for the various departments. Regular audits 
are recommended to keep your plant performing at its best.

Key delivery: Audit report
Following the audit, you receive a comprehensive report containing 
a general evaluation of the plant and the performance of each pro-
duction area. The audit report will provide findings, evaluations and 
conclusions with elaborate and practical recommendations, which 
include short-term and long term solutions for improvements.

Identify possible improvements and discover  
the path to achieve optimal plant operating 

conditions from quarry to cement silo

In a Comprehensive Plant Performance Audit, we evaluate the 
total plant performance of all departments – from the quarry to the 
cement silo. The audit combines the Raw Meal Grinding Audit, Fuel 
Grinding Audit, Pyro Process Audit, and Cement Grinding Audit, typ-
ically also with a Mechanical Equipment Condition Audit or Special 
Focused Audit – all depending on your specific needs.

The audit involves evaluating:
 ■ Process and production methods
 ■ Quality and pollution control procedures (on request) 
 ■ Visual inspection of equipment
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When do you need an audit?
 ■ Decreasing production
 ■ Insufficient product quality
 ■ High heat and power consumption
 ■ High maintenance costs
 ■ High emission of dust/gas
 ■ Potential for upgrading feasibility

Implementing  
recommendations
As a leading supplier of equipment and services for the 
cement production industry, FLSmidth can also help you 
implement any process adjustments identified by the audit.
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Raw Meal  
Grinding Audit

The individual focus areas of a Raw Meal Grinding Audit include:
 ■ Visual inspection of the raw mill area
 ■ Operational protocol
 ■ Drying capacity
 ■ Raw meal grinding separation
 ■ Energy consumption
 ■ Production capacity

 
A Raw Meal Grinding Audit can also include:

 ■ Mill feed transport 
 ■ Addition of corrective materials 
 ■ Auxiliary heating systems 
 ■ Transport to silo 
 ■ Quality control methods 
 ■ Dust emission control 

What does an audit include?
The actual scope of the Raw Meal Grinding Audit is customised to 
your installation and specific challenges. Overall, it will cover:

 ■ Inspection of the grinding installation
 ■ Current operating protocol
 ■ Process measurements
 ■ Output capacity 
 ■ Product fineness 
 ■ Energy consumption
 ■ Optimisation of mill configuration

Evaluate the performance of your grinding 
installation whether it is a vertical roller mill, 

a ball mill or a hydraulic roller press.
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When do you need an audit?
 ■ High power consumption
 ■ Low product output
 ■ High wear

 ■ Raw material challenges
 ■ Lack of drying capacity
 ■ Excessive vibration of a vertical roller mill

Plant audits by FLSmidth     11



Pyro  
Process Audit

Potential significant performance gains
A kiln evaluation and subsequent optimisation can improve kiln 
performance up to 2-3 percent depending on specific conditions. 
To maintain optimal operating conditions, we recommend a kiln 
audit every 2-4 years.

What does an audit include?
The audit involves our pyro specialist thoroughly examining the 
clinker burning process – from kiln feed to clinker transport. An 
audit takes approximately one week per kiln. You receive an exten-
sive evaluation of the kiln’s performance, covering both production 
economy and equipment. 

The actual scope of the Pyro Process Audit is customised.  
Overall, it will cover:

 ■ Visual inspection of bottlenecks in the pyro system, coating, etc. 
 ■ Measurements of dust loss from the preheater
 ■ 24-hour clinker drop test 
 ■ Fuel consumption 
 ■ Electric energy consumption 
 ■ Surface heat loss measurement from preheater, kiln and cooler
 ■ Process measurements of pressure, temperature, air flows, 

oxygen, relevant for the mass and heat balance 
 ■ Cooler performance evaluation for recuperation efficiency
 ■ Collection of hot meal sample for analysis at FLSmidth laboratory 

during mass and heat balance 
 ■ Evaluation of process control set-up: instrumentation, gas analy-

sers, control loops
 ■ Raw mix evaluation based on site laboratory results and FLSmidth 

laboratory analysis of kiln feed 
 ■ Evaluation of clinker quality based on site laboratory results and 

FLSmidth laboratory analysis of clinker
 ■ Evaluation of the clinker burning process
 ■ Evaluation of waste heat recovery from preheater exit and cooler 

mid-air

Evaluate the performance of your preheater, 
kiln and cooler.
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When do you need 
an audit?
Among the most common 
reasons are high power and 
heat consumption across 
the pyro system.  
But, other situations can 
include: 
 

Preheater/calciner:
 ■ Cyclone blockage and 

build-ups
 ■ Fall-through in cyclone 

and riser
 ■ Incomplete combustion
 ■ Excessive dust loss
 ■ High NOx and SO2 

emission

Kiln:
 ■ Ring formations
 ■ Coating build-ups  

(Rhino Horn)
 ■ Dusty or large clinker
 ■ Kiln back-end material 

spillage

Cooler:
 ■ Snowman or red river
 ■ Inadequate performance
 ■ High clinker temperature
 ■ Potential for waste heat 

recovery
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Cement  
Grinding Audit

The individual focus areas of a Cement Grinding Audit include:
 ■ Visual inspection of the cement mill area
 ■ Operational protocol
 ■ Separation
 ■ Energy consumption
 ■ Production capacity

A Cement Grinding Audit can also include:: 
 ■ Addition of gypsum and additives 
 ■ Grinding aids 
 ■ Cement cooling 
 ■ Cement quality
 ■ Transport to the silo 
 ■ Dust emission 

What does an audit include?
The actual scope of the Cement Grinding Audit is customised to 
your installation and specific challenges. Overall, it will cover:

 ■ Visual inspection of the grinding installation
 ■ Evaluation of the mill configuration
 ■ Evaluation of separator performance
 ■ Mill hydraulic system evaluation (for VRM), if needed
 ■ Evaluation of the operating protocol
 ■ Evaluation of output capacity
 ■ Process measurement and operational study

Evaluate the performance of your
main mechanical and electrical
equipment and instrumentation. 
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When do you need an audit?
Specific situations that call for an audit include:

 ■ High power consumption
 ■ Lower-than-expected mill capacity  

(ball mill or vertical roller mill)

 ■ Excessive vibration of a vertical roller mill
 ■ Poorer-than-expected product quality 
 ■ Lump formation in cement silos
 ■ High wear rate
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Equipment Condition and 
Maintenance Audit

This audit evaluates the condition of the main mechanical and elec-
trical equipment and instrumentation and investigates the plant’s 
general maintenance programme.

Using FLSmidth’s broad knowledge base, a gap analysis is per-
formed to compare actual performance over the preceding 12 
months with best demonstrated practices for similar equipment. 
 
Depending on the available documentation, performance is 
assessed for key indicators such as Main Equipment Availability, 
Performance Factor and Reliability Factor.

What does an audit include? 
 ■ Inspection of the equipment condition
 ■ Assessment of current maintenance practices
 ■ Evaluation of the training needs for operation                             

and maintenance staff 
 ■ The final report makes recommendations to improve both equip-

ment condition and reliability as well as maintenance procedures 
and practices. In addition, an evaluation will be given of the 
potential for improvements within the plant that would result in 
increased equipment reliability and/or efficiency

Evaluate the performance of your 
main mechanical and electrical
equipment and instrumentation.
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Special Audits

Upgrade Study
Plant performance baseline; review of process design; layout for 
possible process modifications and equipment upgrades.

An Upgrade Study provides a technical base for a special in-
vestment decision. This could be for larger upgrades and retrofit 
rebuilds or minor replacements.

The study defines and analyses the critical elements relating to the 
efficient, economical operation of the plant and evaluates different 
approaches for operation. It describes how to arrive at the best 
possible technical solution.

For example, the study could present the investment costs for 
machinery and equipment, including installation and commission-
ing, and the return on investment. It could also include the derived 
effects on other plant equipment.

The report from the study will depend on your particular operations 
and the subject of the study. It is however likely to include most the 
following content:

Growing focus on environmental protection and need to 
enhance the return on investment (ROI) are encouraging 

cement producers to adopt new, innovative practices. This 
is leading to the need to evaluate different elements of 
their operations through, for example, upgrade studies, 

emission control audits and fuel substitution audits. 

 ■ Project background
 ■ Material analyses
 ■ Location and site
 ■ Environmental impact
 ■ Project engineering
 ■ Layout and physical coverage of the project
 ■ Technology and equipment
 ■ Civil engineering

 ■ Plant organisation and manpower situation
 ■ Project implementation
 ■ Total investment for machinery and equipment and ROI of the 

project
 ■ Conclusions 

FLSmidth also has an extensive experience in using computational 
fluid dynamics (CFD) modelling and analyses to provide insight of 
the process. It is possible to simulate factors such as gas velocity, 
temperature distribution and particle flow distribution to get a deep-
er understanding of process issues. This provides good support 
when modelling new solutions and re-builds to especially old or 
non-FLSmidth equipment. CFD is an add-on service to the audits 
and can be implemented on request.
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Fuel Substitution Audit
Review and study of energy contribution, fuel handling, bypass, 
final product and raw mix adjustment.

The Fuel Substitution Audit surveys the plant’s fuel types and 
quantifies the benefits of changing to or introduce another fuel type.
The audit investigate fuel substitution rates, impact on current oper-
ations and what upgrades to the existing equipment or new firing or 
material handling equipment are needed for a new fuel type.

The report can cover all the same items as mentioned in the 
Upgrade Study as desired.

Emissions audit
An emissions audit comprises the review and study of emissions 
from the stack. 
 
When do you need an audit? 
When plants are either preparing for or struggling to meet stringent 
emissions requirements. 

What does an audit include? 
Measurement and evaluation of the following:

 ■ NOx (as NO2)
 ■ HCl
 ■ NH3
 ■ CO2
 ■ CO
 ■ SO2

It also includes calculations and evaluation of Cd+TI, Hg and total 
metals based on an analysis of the feed materials to the kiln system.
Where applicable, the report will give practical recommendations on 
how to reduce emissions to meet restrictions. Further projects can 
be undertaken to help you act on these recommendations.

18     Plant audits by FLSmidth

2

3

3

4

1

2 3

Emissions audit

Emissions auditUpgrade Study evaluates the 
total plant performance

Fuel substitution

SNCR



SNCR audit
The Selective Non-Catalytic Reduction (SNCR) Audit evaluates the 
operation and performance of the SNCR system.
When do you need an audit? 
• Need to achieve optimal SNCR performance
• Need to increase savings through reduced ammonia consumption

What does an audit include? 
 ■ A visual inspection of the SNCR and pyro system
 ■ Evaluation of the operating data, including data from available gas 

analyzers
 ■ Process measurements in the preheater to establish:

– Gas flow
– Optimum position of the ammonia injector nozzle

 ■ Testing of the individual injectors’ efficiency in their current 
position

The report will provide detailed evaluation and practical recommen-
dations. 

The potential savings in optimising ammonia consumption are 
significant. Prior to performing the audit, FLSmidth is able to give an 
indication of the overall savings possible for your plant based on 
general plant data.
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Copyright © 2017 FLSmidth. ALL RIGHTS RESERVED. FLSmidth is a (registered)
trademark of FLSmidth. This brochure makes no offers, representations or 
warranties (express or implied), and information and data contained in this brochure 
are for general reference only and may change at any time.

flsmidth.com/linkedin

flsmidth.com/twitter

flsmidth.com/facebook

flsmidth.com/instagram

flsmidth.com/youtube

Project Centre Denmark
FLSmidth A/S
Vigerslev Allé 77
DK-2500 Valby
Copenhagen
Tel:  +45 3618 1000
Fax: +45 3630 1820

Project Centre USA
FLSmidth Inc.
2040 Avenue C
Bethlehem,  
PA 18017-2188
Tel:  +1 610-264-6011
Fax:  +1 610-264-6170

Project Centre India  
FLSmidth Private Limited  
FLSmidth House
34, Egatoor, Kelambakkam
(Rajiv Gandhi Salai, Chennai)
Tamil Nadu – 603 103
Tel:  +91-44-4748 1000
Fax:  +91-44-2747 0301

For further information please contact your local customer 
service representative or write us at plantaudit@flsmidth.com 
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