B 74
AEopean Expart Pok o th Coment sty

Solutions for the Cement Industry

Felix Bartknecht & Siegfried AndraR , g
Industry Management Building Materials :
SICK AG




Solutions for the Cement Industry SICK

Sensor Intelligence.

Content

1. SICKAG

2. Industry Characteristics

3. Process Overview

4. Solutions & Field Installations
CEMS/Dust/Flow/P&T/DAS/Systems/QAL1-3
Combustion Control (pyro process)
DeNOx Control
Coal Mill/ Coal Silo
Condition Monitoring
Natural Gas Flow
CCUS & H,

Conveyor Operation

Stock Pile & Silo Level Measurement CEMENT INDUSTRY
FUTURE THINKING FROM THE START.

tehalenl Gl onl BCLRE SR B

10.Driver Assistance
. nl SICK

11 PaCkaglng & Pa”etIZIﬂg Sensor Intelligence,

12.0ther Sensor Applications...

5. Service & Support

6. Summary

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023 < 2 >



'SICK AG
Fiscal year 2021

11,022 -
m
1,964 S

SICK

Sensor Intelligence.

1,406

EMPLOYEES
——
SALES R |

(IN EUR MILLION)

202 : W' N

€ - -\h \ .III j \ I|II i |I '-\In' G.
EBIT Wi ! ';ﬁ/’l N
"o | v - .
o ——s)

(IN EUR MILLION)

2321, P

34

EMPLOYEES IN R&D

SICK — worldwide one of

. 3,749

PATENTS

the leading manufacturers of

sensors and sensor solutions for

industrial applications

210

= 40,000 -

ORDERS RECEIVED
(IN EUR MILLION) w

PRODUCT SOLUTIONS

r the Cement Industry | Felix Bartknecht & Siegfried AndraR | SICK AG | 2023

¥

R&D EXPENDITURE
(IN EUR MILLION)




Industry Characteristics SICK

Sensor Intelligence.

Sensor Intelligence — at a glance

* Analyzer solutions - Identification solutions - Software products
* Automation light grids « Magnetic cylinder sensors Safety switches
== cluandiianging solutions Motor feedback systems * sens:Control — safe control
* Distance sensors : : solutions
_ _ * Opto-electronic protective
* Dust measuring devices devices * System solutions
* Encoders and inclination *  Photoelectric sensors *  Traffic sensors
sensors
B idlsensors * Proximity sensors > UItr_asonlc gas flow measuring
: : devices
+  Gas analyzers * Registration sensors =
* Vision
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Process Overview
Efficient Solutions for the Cement Industry

Process Gas Analysis
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Process Overview

CEMS & Process Gas Monitoring
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Emission Monitoring
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Solutions & Field Installations SICK
Sensor Intelligence.
CEMS
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Solutions & Field Installations SICK
Sensor Intelligence.
CEMS

> Measuring components
— Depending on local regulations (CEMS)!

— Affected by fuels/materials used, prod. capacity,
thermal power, exceptional permissions

— Gases measured: CO, NO, NO, , SO, , HCI, NH,,
CO,, VOC, H,0O, HF, Hg, O,
— In addition: -
Dust concentration (particulate matter)
Gas velocity (flow)
Temperature & Pressure

Data Acquisition System used (sometimes direct
data transfer to local authorities)
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Solutions & Field Installations

CEMS

MCS200HW

MCS100FT

So,, CO,
NH,, HCI,
VOC, NOXx,
(NO,), CO,,
H,0, O,

S0, o)
NH,, HCI,
HF, VOC,
NO, (NO,),
CO,, H,0,
o),

MERCEM300Z
Hg

Solutions for the Cement Industry | Felix Bartknecht & Siegfried An

rald | SICK AG | 2023

Stack

PM —

S0,, CO,
HCI, TOC, |
HF, NO
NH,, NO,
Hg, CO,

2 Hzo! =
T, p

o

GM32

&

GM35

&,

ZIRKOR200

TDLS

GM700

vy

Data Acquisition system
MEAC300

SO,, H,0,
CO 166
NO, O,

NH,, HCl,
HF, H,0

SICK

Sensor Intelligence.

o

DUST-
HUNTER



../../2012.08%20Yokogawa/Ausgangsmaterial/6.1_Hotextractive_basics_Baasner/Application%20presentationcement%20%20ppt/Application%20presentation%20ppt/CEMS/40%20Dust%20over%20view%20%20Power%20Plant.ppt#-1,1,Kein%20Folientitel
../../2012.08%20Yokogawa/Ausgangsmaterial/6.1_Hotextractive_basics_Baasner/Application%20presentationcement%20%20ppt/Application%20presentation%20ppt/CEMS/40%20Dust%20over%20view%20%20Power%20Plant.ppt#-1,1,Kein%20Folientitel
../../2012.08%20Yokogawa/Ausgangsmaterial/6.1_Hotextractive_basics_Baasner/Application%20presentationcement%20%20ppt/Application%20presentation%20ppt/CEMS/40%20Dust%20over%20view%20%20Power%20Plant.ppt#-1,1,Kein%20Folientitel
../../2012.08%20Yokogawa/Ausgangsmaterial/6.1_Hotextractive_basics_Baasner/Application%20presentationcement%20%20ppt/Application%20presentation%20ppt/CEMS/40%20Dust%20over%20view%20%20Power%20Plant.ppt#-1,1,Kein%20Folientitel
../../2012.08%20Yokogawa/Ausgangsmaterial/6.1_Hotextractive_basics_Baasner/Application%20presentationcement%20%20ppt/Application%20presentation%20ppt/CEMS/40%20Dust%20over%20view%20%20Power%20Plant.ppt#-1,1,Kein%20Folientitel
../../2012.08%20Yokogawa/Ausgangsmaterial/6.1_Hotextractive_basics_Baasner/Application%20presentationcement%20%20ppt/Application%20presentation%20ppt/CEMS/40%20Dust%20over%20view%20%20Power%20Plant.ppt#-1,1,Kein%20Folientitel
../../2012.08%20Yokogawa/Ausgangsmaterial/6.1_Hotextractive_basics_Baasner/Application%20presentationcement%20%20ppt/Application%20presentation%20ppt/CEMS/40%20Dust%20over%20view%20%20Power%20Plant.ppt#-1,1,Kein%20Folientitel
../../2012.08%20Yokogawa/Ausgangsmaterial/6.1_Hotextractive_basics_Baasner/Application%20presentationcement%20%20ppt/Application%20presentation%20ppt/CEMS/40%20Dust%20over%20view%20%20Power%20Plant.ppt#-1,1,Kein%20Folientitel

Solutions & Field Installations SICK
Sensor Intelligence.
CEMS - Extractive

> Extractive technology - differentiation Hot/Wet & Cold/Dry

Hot Wet solution Cold Dry solution

Sampling Sampling
probe probe
Gas sampling —
Heated Heated
sampling line sampling line

1st stage
cooler B Wwarm gas

Gas treatment —
2"d stage
cooler

Filters

Analyzers Analyzers

Gas analysis
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Solutions & Field Installations
CEMS - Extractive

> Extractive technology - differentiation Hot/Wet & Cold/Dry

Hot Wet solution Cold Dry solution
@r soluble Compom
—
Yes: HCI, NH3, HF No

Single component:

costly price attractive
@Itiole comoone@
price attractive costly
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Solutions & Field Installations
CEMS - Extractive

> Extractive technology - differentiation Hot/Wet & Cold/Dry
l l H/W Analyzer l l

Sample gas
probe

C/D Analyzer

Sample gas
probe

Sample gas Sample gas Coscacles
line line
Extractive Technology Hot Wet Extractive Technology Cold Dry

— Both technologies are offered by SICK
— Technology depending on main fuel & gas components to be measured
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Solutions & Field Installations SICK
Sensor Intelligence.
CEMS - Extractive

> Extractive Hot/Wet Measurement (Overview)

— Independent from sampling point
SICK

— High sample gas temperatures
(185-220°C)

— Easy maintenance and validation

— Uninterrupted heating from the
sampling probe to the sample gas cell

No cold intersections between the modules

Sl

_—

No water condensation

Accurate and interference-free measurement
results for water-soluble components
such as HCI, NH,, HF ...

< 2biiee
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Solutions & Field Installations
CEMS - Extractive

> MCS200HW - multi component analyzer

— Measurement of up to 10 infra red- active gas compounds +

0, & VOC

— Single beam photometer:
Gas-filter-correlation (GFC)

Interference-filter-correlation (IFC)

Higher carbon menaxide
0| concentration =
Higher measurement value

000 4200 4300 4600 4300 5000
sn

Measurement Reference

S02 : 2000 ppm

Filter wheels

Path length: 10 m

filter filter H20: 11 Vol-%

VPG W TGGE

Detector
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Solutions & Field Installations
CEMS - Extractive

> MCS200HW - multi component analyzer

— Measurement of up to 10 infra red- active gas
compounds + O, & VOC

— Heated sample probe and sample line extract flue gas
(above dew point)

— Test gas supply at the gas sampling probe or at the
analyzer

— Back-purging of gas sampling probe for cleaning of
filters

— Fast sample gas exchange for minimizing adsorption
and desorption effects

— Automated sample point switching

— QALS3 drift test according to EN 14181 with internal
calibration filter wheel — no test gas required
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Solutions & Field Installations
CEMS - Extractive

> MCS100 FT - multi component analyzer

— Measurement of more than 12 measuring components
simultaneously

— Infrared spectroscopy according to the Fourier
transformation (FTIR) principle ensures high
measurement accuracy

Interferometer Interferogram
Fixed Mirror
5
b
a
3
2
; z AN
Movable @gouee 2 B A
mirror £ | {
<
-— . s \ J
BEam spltter 3
B !
o :
. Sample.).
11111111 00 0660 40 B2
Detector @ Relative position of the movable mirror
Spectrum

0.80

Absorption

y

3500 3000 2500 2000 1500 1000 500
Number of waves (e 1)
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I/0 modules,
interfaces

heated gas cell
inkl. FID-100FT
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FTIR - analyzer




Solutions & Field Installations SICK
Sensor Intelligence.
CEMS - Extractive

> MCS100 FT - multi component analyzer

— Measurement of more than 12 measuring components
simultaneously

— Infrared spectroscopy according to the Fourier
transformation (FTIR) principle ensures high
measurement accuracy

— Lowest approved measuring range for HF
— Remote control and diagnosis via software SOPAS ET

. . ’: ) I/O modules,
— Automatic adjustment of analyzer SCU-control |+, interfaces
: . 3 . . unit
E Au.tomatlc back flushing and filter cleaning of sampling heatedigae il
unit electronics inkl. FID-100FT
(optional)
— Sample gas transport by an ejector without moving
parts FTIR - analyzer
— Operation via touchscreen Solenoid valves
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Solutions & Field Installations SICK
Sensor Intelligence.
CEMS - Extractive

MCS200HW MCS100 FT
" Less complex technology = Requires more calibration effort
= Need of additional instrument (chemometric modelling)
to measure more components = Can detect more components e.g. HF
= No need for high qualified = Simplified upgrade on side for additional
personal for adjustment & components
regular maintenance = Less maintenance (ejector pump)

= Both technologies...
...offer drift control w/o span gas use for QAL-3 function
...can be equipped with remote control via ethernet for diagnosis & operation
...can be upgraded with system integrated O, & FID measurement
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Solutions & Field Installations SICK
Sensor Intelligence.
CEMS - Extractive

> Mercury & its organic compounds are extremely toxic & can cause health problems
> Mercury can enter food chain (esp. fish & shellfish)

> Cement industry — appr. 10% of all anthropogenic Hg emissions (190 t/y)
-~ worldwide average emission factor = 35mglt_,.... Source: whosd

The three phases of historical mercury emissions
3.0

North American | War & | Coal Surge &
Gold/Silver Rush

MINIMATA
Artisanal Gold UN @ CONVENTION

Depression .
environment 0N MERCURY

2.5

2.0

|
|
|
I
|
|
|
1.5 |
|

1.0

Hg emissions / kt y*

0.5

1860 1880 1900 1920 1940 1960 1980 2000

0.0

Source: Streets (2011)
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Solutions & Field Installations SICK
Sensor Intelligence.
CEMS - Extractive

> Mercury emissions — compound & direct operation

200 I I | I 100
| —Taw  —Hg(SM3) |
180 i i i 90
- Compound oReration Direct operation \ Compound operation 80
_J / N —
140 70
120 60 —
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Solutions & Field Installations SICK
Sensor Intelligence.
CEMS - Extractive

> Available continuous mercury emission monitoring systems

Hg reduction Hg- accumulation- Measurement method
separation

Heated probe

Wet — chemical Atomic absorption
conversion eaaation spectroscopy (AAS)
Sampling filter Thermal catal. Gold Trap Atomic fluorescence
Dilution conversion Reference gas spectroscopy (AFS)
Thermal Atomic emission
conversion Cross sensitivity spectroscopy (AES)
correction

Differential optical
absorption spec-
troscopy (DOAS)
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Solutions & Field Installations SICK
Sensor Intelligence.
CEMS - Extractive

> Optimized approach (SICK technology)

Hg reduction Measurement method

Heated probe

Atomic absorption
Thermal spectroscopy (AAS)
with integrated Zeeman
cross sensitivity
correction

Sampling filter conversion

Photo elastic

modulator (50kHz) / ¥ ____/_ _______ \/1 Chronological
= | iation
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Solutions & Field Installations
CEMS - Extractive

> Patented direct measurement
— Zeeman atomic absorption spectroscopy
within high temperature cell
> Advantages
— NO moving parts
— No Hg recombination
— No memory effects
— Continuous monitoring of total Hg
— Best possible cross sensitivity correction

> Benefits

— Reliable measuring results at any time for
all target industries: waste incinerators,
power plants and cement plants!

— One system setup for emission and process

gas monitoring
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Solutions & Field Installations SICK
Sensor Intelligence.
CEMS - Extractive

amm—

L

> MERCEM300z - Mercury gas analyzer

— Continuous mercury emission monitoring
of total mercury (Hgtot) in flue gases

— Approved measuring ranges:
0-10/45/100/1000 pg/ms3

— One system setup for emission and raw gas
monitoring (same parts, same instruction,
same knowledge)

— Direct measurement. Combined advantages of
high temperature conversion and Zeemann cross |
sensitivity correction ]

— Less operational costs: Automated check without
need for test gases (Integrated adjustment cell)

— Maintenance interval of 6 months
— Longest certified measuring gas line of 35m
— Sample point switching possible

LALVAAANNY

SEERRRN
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Solutions & Field Installations SICK
Sensor Intelligence.
CEMS - Extractive

> PowerCEMS100 (Cold Dry)
— Configurable setup
— Up to three analyzers

Three analyzers GMS811 or
Two GMS811 + combined with DAE or NOx-Converter
One GMS811 + DAE + NOx-Converter
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Solutions & Field Installations SICK
Sensor Intelligence.
CEMS - Extractive

> Flame lonization Detector > VOC/THC* monitoring
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Solutions & Field Installations SICK
Sensor Intelligence.
CEMS — In-Situ

> In-situ technology

— no change of the gas composition
(no extraction, no gas conditioning)

— fast reaction and measurement times
— direct reflection of operating conditions
— representative

— low maintenance
— extensive analyzer self-tests
— test gas —free operation

— Low installation effort
(cabinet, air conditioning,..)
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Solutions & Field Installations
CEMS — In-Situ

> In-situ technology

— no change of the gas composition
(no extraction, no gas conditioning)

— fast reaction and measurement times
— direct reflection of operating conditions
— representative

— low maintenance

— extensive analyzer self-tests

— test gas —free operation

— Low installation effort
(cabinet, air conditioning,..)
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Solutions & Field Installations SICK

Sensor Intelligence.

CEMS — In-Situ
> Cross duct Purge air Purge air
SR attachment attachment
SR unit reflector unit

unit reflector

Purge air unit

. Purge air unit
SR unit

reflector
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Solutions & Field Installations SICK
Sensor Intelligence.
CEMS — In-Situ

> Probe version

Sender/receiver
unit
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Solutions & Field Installations SICK
Sensor Intelligence.
CEMS — In-Situ

> Cross duct & probe version
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Solutions & Field Installations
CEMS — Dust

> Dust measurement — Emission Monitoring

PM
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Rotary Kiln

PM - & FI FI
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1 Dedusting “
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Flow
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Solutions & Field Installations
CEMS — Dust

> Continuous dust measuring technologies
— Transmission
— Scattered light

\ %

Discontinuous dust measuring technologies
— Gravimetric measurement

A%

For CEMS according to local regulation

%
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Solutions & Field Installations SICK
Sensor Intelligence.
CEMS — Dust

> Transmission principle

— Measuring of the amount of light received as a fraction of the amount of light emitted in an
optical cross stack monitoring.

— Opacity is the %-age of light lost
— Transmission is the %-age of light received

— Calculation of the dust concentration (for high dust concentrations)
— In-situ measurement

Sender/Receiver Reflector
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Solutions & Field Installations SICK
Sensor Intelligence.
CEMS — Dust

> Transmission principle
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Solutions & Field Installations SICK
Sensor Intelligence.
CEMS — Dust

> Transmission principle
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Solutions & Field Installations SICK
CEMS — Dust

Sensor Intelligence.

> Transmission principle

i
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Solutions & Field Installations SICK
Sensor Intelligence.
CEMS — Dust

> Scattered light (forward)
— Radiation of the dust loaded measuring volume with visible laser light (wavelength approx. 655 nm);
— Recelver is on the transmitter side (for low to medium dust concentrations)

Sender/receiver unit _

Sender :‘° -_—Kj/* I”/Qﬁf; ’
P ( A\\ :

Measuring volume
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Solutions & Field Installations
CEMS — Dust

> Scattered light (forward)

Diffraction

A

Light —>( Absorption

X

/

Refraction

Reflection
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Solutions & Field Installations SICK
Sensor Intelligence.
CEMS — Dust

> Scattered light (backward)
— Radiation of the dust loaded measuring volume with visible laser light (wavelength approx. 655 nm);
— Sender/Receiver unit (for low to medium dust concentrations)

T
i

"'

Receiver
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Solutions & Field Installations SICK
Sensor Intelligence.
CEMS — Dust

> Scattered light (backward)
— Dusthunter SB30
— Process control of by-pass filter
— Continous dust measurement
— Independent of flow velocity

— Rapid detection of filter breaks

Dy I T -, ™
|
1}

NORCEM

e —————————
HEIDELBERGCEMEMT Croup
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Solutions & Field Installations SICK
Sensor Intelligence.
CEMS — Dust

> Scattered light (wet dust)

— Measuring dust emissions downstream
of flue-gas desulfurization plants and
wet purifiers

— Monitoring dust concentrations in the wet exhaust gas of
industrial processes

— Gas is extracted via a gas sampling probe and heated
above the dew point.

— Droplets in the gas are vaporized, making it impossible for e
them to falsify the measurement results

SOPAS ET operating software
Powersupply 115 / 230 V AC
Owtput signal 0 ... 20 mA
Status signals

Base plate

Heating band 1
Heating band 2
Thermo cyclone

O = m oW

— Very low maintenance since no moving parts come into
contact with the aggressive gas

Control unit

Measurning sensor with measuring cell
Ejector

Extraction ling

Return line

[1- D . TS R S A

— For very low to medium dust concentrations
— Gas sampling and return combined in one probe
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Solutions & Field Installations SICK

Sensor Intelligence.

CEMS — Dust

> Scattered light (wet dust)
— SICK FWE200DH + Seawater FGD
— Fully comply with regulations (CEMS)

— Customized probe
geometry

“We haven't had a single problem

since we installed it’ NOREEM

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023 e




Solutions & Field Installations
CEMS — Dust

DUSTHUNTER SP

Scattered light forward
(probe)

'

DUSTHUNTER T

Transmission
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DUSTHUNTER SB
Scattered light backward

* » = )
-
ENY \\/
15267-3§ * b '
GO CERTS

e

DUSTHUNTER C

Transmission +
scattered light forward

SICK

Sensor Intelligence.

DUSTHUNTER SF

Scattered light forward
(cross-stack)

2/

FWE200 DH

Scattered light forward (extractive)

<O




Solutions & Field Installations
CEMS — Gas Flow

> FLOWSIC100 - Gas Flow Meter

— Ultrasonic transit time difference measurement
(transducer technology)

— Medium & high power versions available

— "H" suitable for stacks with large diameters

— "M" suited for stacks with medium diameter

— Internal cooling and air purging available

— Durable titanium converters for long service life

— Automatic operational check with zero and reference
point test

— Accurate measuring results under difficult measuring
conditions

— Measurement without pressure loss, therefore no
influences on the process

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andraf3 | SICK AG | 2023

SICK

Sensor Intelligence.

Sender/receiver unit
FLSE100

Control unit
MCU-N

Flow direction

Sender/receiver unit
FLSE100 Connection box



Solutions & Field Installations SICK

Sensor Intelligence.

CEMS - Temperature & Pressure

> Pressure measurement
— Resistance thermometer PT100
— Temperature range: 0-600 °C
— Transmitter with isolated output: 0/4 - 20mAor 0 - 10V
— LCD display
— Blank flange (ST37) for easy installation

> Temperature measurement

— Absolut pressure transducer

— measuring range: 800 - 1200 mbar abs.

— output signal: 4-20 mA

— Stainless steel

— Blank flange & adapter for easy installation

025x2
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Solutions & Field Installations
CEMS — Data Aquisition

> MEAC300
— Emission PC

— Acquisition, evaluation, storage, visualization & transfer of
emission data for modern emission data management

— Analog and digital data collection saved at 5 s/1 min
Intervals with auto-backup

— Distributed visualization, operation in the network and
automatic e-mail alarms

— Flexible data presentation also in process images

— Time savings through simulation mode for installation and
functions checks

— Parallel calculation of greenhouse gas emissions in the
same system

— Reporting tool

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023

SICK

Sensor Intelligence.

————
Ethernet TCP/IP Devices

DCs1

sICK

MEAC300

TOC
WI

MV

STA value

Daily value

Total

Analyzer status

- Integration time

Last AV valid

[22] Calibration range

Daily total

Last DV invalid

~ Limit value MMV



Solutions & Field Installations SICK

Sensor Intelligence.

CEMS — Shelters & Systems

> Shelters & Systems

— Heating/Cooling/Ventilation (redundant on
req.)

— Standard shelter, 10 to 40 feet

— Insulation and high-quality paint (C5)

— Fire alarm and fire extinguishers available

— CSC cetrtificate for standard dimensions
— Suitable for ATEX zones

— Earthquake-safe and fireproof types
available (F30, F60)

— Special constructions

EE
-y
\
I
==

L

L

L

lHl
]

L
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Solutions & Field Installations
Combustion Control (pyro process)

> Process Gas Analysis

Cooler
Dedusting
e

Air-to-Air
Cooler

\ Clinker Cooler

Clinker

Coal Mill
1l Dedusting

Coal

Ammonia Water/Urea

ﬁ
3
A 11 ﬂ'ﬁj o o €
)| po J
5

-

vvvvv

Electrostatic

Precipitator
E = Water
T Raw
AV
Meal b
5 —
2
8 P I
* Compound l
MAAAS
Conditioning Tower ]

Raw Mill

— Air

— Measurement at:

——> Fuel

Ammonia water/urea

Kiln Inlet / Kiln Back End 1

N
S

(e.g. CO, O,, NO, NO,, SO,, HCI, CH,, H,O)
Calciner outlet

.2 (e.g. CO, O,, NO, NO,, SO,, NH,, HCI, CH,, H,0)

Preheater outlet 3. (e.g. CO, O,, NO, NO,, SO,, CH,)
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Sensor Intelligence.
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Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Kiln Inlet

> Process Gas Analysis - Kiln Inlet

4 N
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Solutions & Field Installations
Combustion Control (pyro process) — Kiln Inlet

> Typical Requested Measurement Ranges

- CO 0...
.. 3000 ppm
.. 21 Vol.%
.. 1Vol.%

- NO
=02

- S0,
~ HCl
~ CH,
~ NH,
- CO,
- H,0

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023
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3 Vol.%

.. 5000 ppm
.. 5Vol.%

>

.. 25 Vol.%
.. 30 Vol.%

(if waste fuels are used)

(if natural gas is used)
(for special raw materials)
(due to CS correction)

(due to CS correction)

SICK

Sensor Intelligence.
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Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Kiln Inlet

> Process Gas Analysis - Kiln Inlet

Gas extraction probe + auxiliary equipment

Gas Analyzer

+
and many more...
ICK P ICK M P
\S CK SCP3000 SIC CS300 )
\/
SICK Cement Probe System 3300
& y 7

\/

SCPS 3300
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Solutions & Field Installations
Combustion Control (pyro process) — Kiln Inlet

> SCP3000 - Gas extraction probe

‘ Mounting Flange

‘ Shock Blower Unit ‘

‘ Local Control Cabinet

o

‘ Connection Hose for Pneumatics ‘

Compressed Air
Supply Unit

SICK

Sensor Intelligence.
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Bracket for Pipe Clamps
& Exhaust Valve




Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Kiln Inlet

> SCP3000 - Gas extraction probe

— System design
Highly corrosive-resistant probe material (1.4841)

2500/3000/3500/4000mm probe length available

2 um metal mash filter (heated with regulation) Prevent corrosion,
_ _ condensation &
Heated shut-off valves for sample line and back flushing blocking

No thermal bridges and no mechanical movements

Retraction and Rotation unit to prevent backing of deposits
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Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Kiln Inlet

> SCP3000 - Gas extraction probe

Coolant outlet :

Sampling intake |
Coolant inlet

Shock blow inlet

— Optimized probe geometry

sampling intake open to the bottom Limited dust entrance

Flow optimized & reinforced sampling intake Limited attack surface against abrasion & caking
Large collection volume Not effected by thermal stress & blockages
Coolant flow to the tip along probe’s external Prevent condensation effects

& back flow along probe’s internal diameter
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Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Kiln Inlet

> SCP3000 - Gas extraction probe

Air pull out

I \E!Inwba:k
chamber

2 . Compressed

— Effective probe cleaning cycle cosing vaive  Blow bk fiter

Probe back purge (high pressure shock blow)
Filter blow back

, Prevention of blockages / high availability
Filter chamber blow back

Filter, filter chamber & probe blow back

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023
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Solutions & Field Installations
Combustion Control (pyro process) — Kiln Inlet

> SCP3000 - Gas extraction probe

— Rotation module

Double probe movement: backward/forward
10cm and rotation 45° (and reverse)

Pneumatic piston drive

Heavy duty piston, bearings & valves

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023

SICK

Sensor Intelligence.

- Prevent caking of dust on the probe & flange
» = High availability

- Full day operation / probe does not leave kiln
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Solutions & Field Installations
Combustion Control (pyro process) — Kiln Inlet

> SCP3000 - Gas extraction probe

Carrier
plate

Protection
tube

Insert guide Compressed Cleaning
air connection trapdoor

Door weight

= Seahﬂg bOX compensation

Designed to protect external area from row material flow out from
the kiln

Mechanical solution for a higher reliability in harsh conditions
Possibility to connect instrument air for protection tube cleaning

Directly fixed on the flange for an easy installation
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Sensor Intelligence.

high availability
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Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Kiln Inlet

> SCP3000 — Water/water cooler
— The principle is a plate and frame heat exchanger
— Water flow consumption: 3m3/h with max. 30°C

— Cooling capacity: 70 kW with cooling delta
of 40°C

— Temperature + Pressure + Flow are always
under control for primary and secondary circuit.

— Mixture valve manage the liquid regulation
autonomous

— Dimensions L x W x H: 1200 x 1600 x 600 mm
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Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Kiln Inlet

> SCP3000 - Airlwater cooler
— The principle is a plate and frame heat exchanger
— Heat exchanger surface 174 m?

— Cooling capacity: 72 kW at 40°C ambient temperature
and 60°C coolant temperature

— Air flow16,7 m3/h, 0,86 kW, 420 rpm, 75 db.
— Dimensions (L x W x H) 2300 x 1170 x 1480 mm
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Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Kiln Inlet

> SCP3000 - Airlwater cooler
— The principle is a plate and frame heat exchanger
— Heat exchanger surface 174 m?

— Cooling capacity: 72 kW at 40°C ambient temperature
and 60°C coolant temperature

— Air flow16,7 m3/h, 0,86 kW, 420 rpm, 75 db.
— Dimensions (L x W x H) 2300 x 1170 x 1480 mm
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Solutions & Field Installations
Combustion Control (pyro process) — Kiln Inlet

> SCP3000 - PLC

— Control Unit
Touch screen panel in standard :
easy interface with the system
easy to use

— Standard Plc
Siemens S7-300
ALLEN — BRADLEY MicroLogix 1400

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023
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SICK

Sensor Intelligence.
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Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Kiln Inlet

> SCP3000 - PLC
— Local operating panel
Control of the probe (forward, backward)
Manual starting of a back flushing cycle
Emergency control of the probe to prevent from damages

— Signal lamps:

Red flashlight signal — Failure

Orange light — System ready

Orange light blinking —~ Probe in movement
light —~ Normal operation in

automatic mode
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Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Kiln Inlet

> SCP3000 - What we have learned from “dirty” fuels |/ our development process

— E.g. use of petcoke & alternative fuels

£ tod Aar

\Blcwh

"
u - A
ST ack
A ¢ - chamber
et Compressed
e = cosngualve  Elow back fiter
( 13
A :
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Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Kiln Inlet

> SCP3000 — What we have learned from “dirty” fuels /| our development process

— E.g. use of petcoke & alternative fuels
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Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Kiln Inlet

> SICK Gas Analyzers — Best choice for alternative fuel combustion

iy L)

Analyzer

Sample gas Sample gas
probe
///~: s »
= | Al
S sample gas j Sample gas \ Gas cooler
lime line
Extractive Technology Hot Wet Extractive Technology

— Both technologies are offered by Sick
— Technology depending on main fuel & gas components

— For alternative fuel usage SICK recommends the Extractive Hot Wet technology
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Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Kiln Inlet

> SICK Gas Analyzers — Best choice for alternative fuel combustion
Hot Wet solution Cold Dry solution

Sampling Sampling
probe probe

Gas sampling —
Heated Heated
sampling line sampling line

1st stage
cooler B warm gas
- Cold gas

Gas treatment —
2"d stage

cooler @

Filters

Analyzers Analyzers

Gas analysis
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Solutions & Field Installations SICK

Sensor Intelligence.
Combustion Control (pyro process) — Kiln Inlet

> SICK Gas Analyzers — Best choice for alternative
fuel combustion

— Why the Cold Dry - system is not recommended
with e.g. (high) SO, concentrations?

At high SO,-concentrations, (esp.in cement flue gases):

—> Creation of sulphuric acid aerosols and droplets

— Causing corrosion in measuring cells of the analyzers

Removal of aggressive acids needed to protect
analyzer (e.g. hydrogen peroxide, H,0O,)

Higher costs for maintenance and spares to
achieve the same reliability as a Hot Wet -system.
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Solutions & Field Installations
Combustion Control (pyro process) — Kiln Inlet

> MCS300P hot wet process gas analyzer

— OPEX comparison (kiln inlet analyzers) / kEur/a

Cold Dry

Hot Wet

~ Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andraf3 | SICK AG | 2023
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B Gas Cooler
CFilter 1

T Filter 2

M Filter 3
IWater trap
I Pump membranes
HH202
EWork




Solutions & Field Installations
Combustion Control (pyro process) — Kiln Inlet

> Hot Wet measurement technology
— Completely heated measuring path (200°C)
Sampling, treatment, analysis (above dew point)
No gas cooler required
No problems associated with condensates

“Real”, fast and accurate measurement of water-
soluble components e.g. NH,, HCI, SO,

Less maintenance & consumables/span gases

Hot Wet solution

============

Gas treatment  —
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Sensor Intelligence.

SICK SCP3000

and many more...

SICK MCS300P
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Solutions & Field Installations SICK

Combustion Control (pyro process) — Kiln Inlet

> ciMED Cimento, Turkey
— Cyclone blockage study using SCP3000/MCS300P kiln inlet monitoring system

s, PROCESS OPTIMISATION
g = a IN CEMENT MANUFACTURE V Z
(CONFERENCE & EXHIBITION .

100

80

60

N
@]

N
O

Probability of a blockage / %

O

0 5.000 10.000 15.000 20.000
Kiln inlet S0, / ppm

— if SO, amount increases above 15.000 ppm in the kiln inlet, cyclone blockage possibility can reach
up to 80%!
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Solutions & Field Installations
Combustion Control (pyro process) — Kiln Inlet

TDC-E

Instrument air
Pressure 6 bar abs.
Qil < 0,1 ppm
Dew point < -30°C
Particulates < 0,1 mg/m3

Power supply
400V 3ph, N, PE
Approx. 4 mm2

Power supply
400V 3ph, N, PE
Approx. 2,5 mm2

Power /7

Fresh water
Flow min. 3 m3/h
3,5 bar < Pressure < 5 bar
Temperature < 30°C

Signals Digital /7 ™\

Signals Analog /~ ™\

Air station Air exhaust

valve s
Signals . % w 116
j‘ | ‘ f

Analyzer Shelter
MCS300P
Oiled air
Qil free air
_| _
Signals '
RS485 ‘ Signals
Local control
. panel
Measuring gas line 2 A Signals / Power filter
Signals [ 1
7 i & Power motor
Modbus
Customer Signals SCP3000
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Sampling probe
SCP3000

== Supplied by SICK

Supplied by customer

SICK
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Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Kiln Inlet

> SCPS3300 - System Design

Nr. Description Dimension (mm)
1.1 | Retraction unit with carriage length 2.500mm/probe 3.000mm 3608x795x820 (wxdxh)
1.2 | Retraction unit with carriage length 3.000mm/probe 3.500mm 4108x795x820 (wxdxh)
1.3 | Retraction unit with carriage length 3.500mm/probe 4.000mm 4608x795x820 (wxdxh)
2 | Mounting flange plate with protection tube; length: 2.000mm 2000x300x670x140(wxdxhxg)
3 | Local control cabinet 305x205x460 (wxdxh)
4 | Water/Water cooler 1368x603x1554 (wxdxh)
5 | Air/Water cooler 2560x1180x1460 (wxdxh)
6 | PLC cabinet 1000x370x1860 (wxdxh)
7 | Instrument air pressure cabinet 380x380x210(wxdxh)
8 | Cable and tube support stand 940x410x2698(wxdxh)
9 | MCS300P 800x600x2100 (wxdxh)
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Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Kiln Inlet

> SCPS3300 Installation (probe positioning)

_._——'-...._M-”___
S : Sampling area
~ —a | Kiln rotation Kiln rotation

Probe

Kiln Gas flow
in the kiln

Raw material

Inletchamber of
preheater tower

Kiln
——
Inlet chamber of
preheater tower
Gas flow We measure
inthe kiln

before the seal in
the no-diluted area
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Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Kiln Inlet

> SCPS3300 Installation (customization examples)

,Back Pack" Version ,Riser Duct” Version .Mobile* Version
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Sensor Intelligence.

Solutions & Field Installations
Combustion Control (pyro process) — Kiln Inlet

> SCPS3300 availability

Operation-hour-meter '

hour meter SCP in automatic : 8931.517|h

hour meter SCP in local mode : 13.483|h

hour meter SCP or MCS Fault 766.933| K

hourmeter SCP and MCS measure readiness : 8901.767 | h

9376.833| h

hour meter kil in operation :

operational awvailability : 94.934 fog,

’y General Goto Reset
all  iew Alarm hour meters

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023
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Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Kiln Inlet

> SCPS3300 system integration
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Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Kiln Inlet

> SCPS3300 - Overview
— Optimized for use with high share of alternative fuels

— Increased availability (+95%) while measuring
continuously

— Working in combination with hot wet (preferred) & cold dry analyzer
technology (both offered by SICK)

— Easy adaption to changes in operation procedure (add measurement
components)

— Probe & Analyzer from one supplier
— Control burner & process efficiency
— Turn key solutions

— Wide experience (big installed base)
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Solutions & Field Installations
Combustion Control (pyro process) — Kiln Inlet

> SCPS3300 — References

— QOver 150 kiln inlet systems (SCP3000/1000) installed worldwide

‘oA CIVENTD
~ .

cim®0

SICK A.S.
ISTANBUL

Dear Sir or Madam,

MCS300P hot extractive gas analysis system with SCP3000 probe system from SICK brand was
commissioned in Cimsa Cement Mersin Ist and 3rd Plants on May 2015.

This high technology gas analysis system which is working for the continuous measurement of
CO, NO, S02, CO2, H20 and O2 gases is working properly after the aptimisation progress in
the Kiln Inlet zone.

Either in the issioning phase and the progress; the attention and the service
support of your company was satisfactory. For the moment, the system is working properly and
giving reliable measurement values.

As instructed by you before, the former problems which seen on ather systems are minimised
with the properties of shock blower purging and the cyclic movements of the probe tube: 45°
clockwise and counter clockwise rotation plus backward and forward movement to prevent any
blockage on the probe inlet.

Additionally, with the advantage of hot extractive technology the system is protected from acid
formation with an easy maintenance which ensures an efficient system.

Saygilanmuzla,

cimsa
Gimento Sanayi ve Ticaret A.S

Serkan KANSAV Mehmet Eminr KALINAGAG
Opershon Mgnager

CDeanc

Z TITAN

Te:

SICKAG
Nimburger Str. 11
79276 Reute, Germany

Corporate Solution Center
Process Automation
Aftn, Mrs, Ines Distel

Testimonial Letter

To whom it may concern

In May 2013, we installed in TITAN Thessaloniki Cement plant the SICK high temperature SCP3000
probe system to measure the process gases CO, NO, S0;, CO;, H20, and O, at the Kiln inlet.

Up to date, we are very satisfied with this solution from the company SICK, in particular due to

—  the self-cleaning functions with cyclic plus backwards and forwards nt features of the probe to
ramove tha dust and raw meal deposits and

— a very intelligent probe opening of the sample gas inlet combined with & pressure blow back system
‘which keeps the sampling intake free from blocking,

We were abie to reduce our maintenance time for the high temperature prebe by about 85 %.

We appreciate also very much the MCS300P multi component hot wet gas analyzer system which allows

for sil of up to six and enabled us to eliminate problems asscciated
with condensates.
The supplied equi is technologically ad d, reliable and we are also satisfied with the well

educated local service.

Electrical Department Manager
s

Panagiotis Rodinos

SICK Process Automation
Corporaie Solution Center
Nimburger Strasse 11
179276 Reute
Germany
Date: June 27, 2011

Unimin Corporation
Hwy 25
Calera, AL 35040

Subject: inseallation reference for SICK products

SICK contact person: Mr. Thomann

Dear Mr. Wilcox,

Our partnership enabled us 1o successfully identify an anallyzer solution for your Kiln Inlet application

We are proud of the outstanding job we did together and today we would like to include the application
mentioned above in our reference list. For that, we would appreciate your agreement (0 mention your plan name
and also a contact, whom you can name, in order (o assist inerested persans from the “cement family” who
might find your foedback helpful for future analyzer applications,

I you agree to be included in our reference fist, would you kindly provide a local contact person whom we could
enter in our list;

M. o Mrs: S D) ke, c-é:yﬂ

Addres: %055 Huo,

Post code: Town: . € Bkl J-nuﬂ\

E-mail addre: tcm& ‘.!,uu..u -

Phone: ..... 205 b€~ 22 (6.......
Would you kindly sign this letier as agreement 1o be included in our reference list and return it o SICK
MAIHAK, please?

:'h :: very pleased to have you as a special customer and to benefit from your support as part of our reference
latabase.

Please do not hesitate to contact us with any questions you may have.

Best regards,
3___._.= L U

Jérdine THOMANN Customer signature as agreementio use

Corporate s(.lumm Center the analyzer application as reference for SICK.

E-mail: manisich
FPhong; +49 Tfo-H 169 1393

SICK

Sensor Intelligence.




Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Calciner

> Process Gas Analysis — Calciner

Rt S
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Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Calciner

> Calciner — SICK Solution Measuring point
- SP2000 / MCS300P

L Gas extraction probe —LHot-wet gas analyzer

— Combustion control (secondary burner)

— Clinker quality control (material output)
— Supervision of thermal conditions
— Monitoring of volatile elements

— Hot-wet process gas analyzer

— Measurement of water-soluble components
(NH3, HCL, SO2)

— Automatic control cycle (Equivalent Qal3 w/o span gas)

— System field-tested under harsh process conditions / ==
reduced maintenance / high operational availability

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023 <29




Solutions & Field Installations
Combustion Control (pyro process) — Calciner

> Typical Requested Measurement Ranges

- CO 0...
.. 3000 ppm
.. 21 Vol.%

- NO
£ 02

- S0,
~ HCI
~ CH,
- NH,
- e
=H,0

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023
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3 Vol.%

.. 1 Vol.%

.. 5000 ppm
.. 5Vol.%
b2

.. 25 Vol.%
.. 30 Vol.%

(if waste fuels are used)

(if natural gas is used)
(for special raw materials)
(due to CS correction)

(due to CS correction)

SICK

Sensor Intelligence.
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Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Calciner

> System Overview

SP2000/KA & SCP3000-F
Sampling System

MCS300P
Multicomponent gas analyzer

) MPR
Back purge unit

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023
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Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Calciner

> SP2000/KA & SCP3000-F - gas sampling system

— With angled probe shape to reduce the entrained dust level entering the sample probe
(adjusted on site)

e p ke VenEtN L e e |

,l L Dt thickness
\ P A Ymmrt M

Blankflange | .

sampling Probe

e g Fange

i / Filter unit

Probe tube F|ange
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Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Calciner

> SP2000/KA & SCP3000-F - gas sampling system

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023 <136 e




Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Preheater / ID-Fan

> Process Gas Analysis — Preheater / ID-Fan

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023 <3 e




Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Preheater / ID-Fan

> Preheater — SICK Solution Measuring point
- SP2000 / MKAS

L Gas extraction probe —Lcold—dry gas analyzer

— Combustion control (secondary burner)

— Flue gas treatment control
— ESP protection
— Fan control (energy efficiency)

— Supervision of thermal conditions

— Cold-dry process gas analyzer

— Cost efficient solution for moderate
process conditions

— System field-tested under harsh process conditions / high 3
operational availability X

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023 <38




Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Preheater / ID-Fan

> Typical Requested Measurement Ranges

- CO 0...2Vol.%

— NO 0 ... 2000 ppm
-0, 0...10 Vol.%
- S0, 0 ... 2000 ppm

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023 <l a0




Solutions & Field Installations
Combustion Control (pyro process) — Preheater / ID-Fan

> System Overview

SP2000/KA & SCP3000-F
Sampling System

Back purge unit ——

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023

SICK

Sensor Intelligence.

MKAS-Comfort
Multicomponent gas analyzer

MPR
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Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Preheater / ID-Fan

> SP2000/KA & SCP3000-F - gas sampling system

— With angled probe shape to reduce the entrained dust level entering the sample probe
(adjusted on site)

e p ke VenEtN L e e |

,l L Dt thickness
\ P A Ymmrt M

Blankflange | .

sampling Probe

e g Fange

i / Filter unit

Probe tube F|ange
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Solutions & Field Installations SICK

Sensor Intelligence.

Combustion Control (pyro process) — Preheater / ID-Fan
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Solutions & Field Installations SICK

Sensor Intelligence.
DeNOx Control

> DENOX / S(N)CR - GM32
— HeidelbergCement Geseke used a SNCR only till 2019

— New emission limits due to revision of 17. BImSchV from 01.01.2019

- NO: 200 mg/m3
- NH3: 30 mg/m3 2 2 Measuring point ()
— New SCR unit was planned to start 03/2019 SICK m
— Measuring point after ammonia injection | y
before catalyst. @ i | - A
— HC contact SICK to find the best solution ' 7 T H ﬁ o
> GM32 PN — — - = @ng“ -

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023 <A e




Solutions & Field Installations
DeNOx Control

> DENOX / S(N)CR - GM32
— Findings after 12 month field trail

CEMS measurement have a delay of 2 -
17 minutes depending on the
component.

A real SCR control is with a CEMS
system only not possible.

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023

SICK

Sensor Intelligence.

-100

500

400

300

200

100

Delay between NH3 measurement SCR inlet after urea injection

Urea injection in I/h
SCRinlet GM32 NH3 measurement in mg/m3 act.
Stack NH3 Online measurement in mg/Nm3 dry and real 02

X May 11, 2019, 19:31
Y 472.5

X May 11, 2019, 19:31
Y 360.4

L ‘ |
X May 11, 2019, 19:28
X May 11, 2019, 19:27 | Y 17.37
Y 0.83 .
B —
. — - N
X May 11, 2019, 19:45
Y 0.9
L L 1 L 1
19:00 19:15 19:30 19:45 20:00 20:15 20:30

May 11, 2019




SICK

Sensor Intelligence.

Solutions & Field Installations
DeNOx Control

> DENOX | S(N)CR - GM32

Global Cement Magazine May 2020

@GLOBAL CEMENT: EMISSIONS GLOBAL CEMENT: EMISSIONS @ @GLOBAL CEMENT: EMISSIONS

Beninea KirHRGT, Tobias Egl & Fele Sartknechl SICX A5

Controlling NO, effectively

Here, SICK AG reports

upponing effective climate peotection and pre.

sesving and restasing 4 chean esvisoament ase
enujor grals for modern cement producers, whether
& i due to mew enviranmental legedations, pres.
sare from Jocal popelations, <sternal organisatioes
and company stakeholders or due w0 scl.impased
sustaimability commaiiments. Niimogen ouides (NO,)
and oeher nitrogen compounds that arise froen ce-
mees prodh 4 msajor cause of|

Germany.

Even theagh primary mewssres such a5 fame
<ooling, imstallition of low-NOk bursers, stiged
combusive and geners] process optimisaiion can
0 & loesg way to cunting NO, emissinns, secondary
messures are Bow seen @ & vital Soute to meeting
even lower MO, emission lims. In cement peodc:
tive there are twa main secandary messares: selective
canalytic reduction (SCR) aed selective noo-catalytic

senag and the formation of mitric acid and acid rain
Ther are farmed either by a combination of fuel
based sievgen with axypen within the ilame oe by
a combipation of smespberic nsrogen with the
combustion air.

The two mualn. mechantans for the production
of NG, 1n 2 dinker masafuctaring peocess are the
reaction of mfrogen (N;) 1n combustian aie at high
temperatures (thermal NO,) aeed the combustion of
aiirogen-containing fucks (fuel NO). Globally the
emissicn linits foe NO are heading down rapialy,

reduction SNCR). These have gatned papu-
lariry i recens years and are acoepied and prov
technoiogies when contralled pragerly.

SCRand SNCR technologies

SCE and SNCR densrification (DeNO,) plants use
ammenis (NHab or wres (CHaN0 10 redsace NOw
10 form harmiless nitrogen (Na) and wter (H:00)
The main difference between the tw technokgies
s whether or 5ot & catalpt & used. The SNCR. Le.
DO, wishout » catalys, Is Snsialled in the riser
duct ar calciner aiter the rotary keln at 4 temperature

SCR systems conslst of 4 specific mamber of
catalysi leyers and opersie » gas semperaturcs of
araund 300.350°C The reducing agent_ typically ans.
nonka water of usea, s lpected at the SCR knlet For
tnitial seduction of NO; emésions an SNCE Is ofien
sufficient. Such sysiems are lower in cost than SCH
systems.

The efficiency of the reaction between NH; and
NG s critically tenspersture dependent. At tems-
peratures grester than 1300, NH; converts i N0,
At temperatures lower than BC. some smmenia
remains unreacted (termed asmimsanisslp). Thas, e
ciesit asel well-adjusted ameonia injectson is of high
impoetance fos the complisnce of gis emission hmits
when usizg &n SNCR. The presence of the catalyst i
the SCR allows the aperation # boer tepesatuses
‘and offers a higher stoichinmesric rato. This requires
lesa reducing agent and ensuses loveer NH, slip. This
ensuses that even bow Nb and NO, esnlssion bmits
canbe adhered to.

Case-study at HeidelbergCement Geseke
D 10 the risieg demand for SCR and SNCR uniss
in cement production, the ned for & measurement
sechnology shat can be used sa contral these planes
efficienly i also on the rese. There has bees a 200mg/
e emission kit for NO, 1n Germany since 1
lassaary 2019, &5 well 35 a 30mg?Nem? lsait for NEL.
T comply with local emission segulations, Heidel.
bergCement decided 1o tnvest ia an SCK system
addsion to a previously-installed SNCR solution at
s Giescke plant in North Bhine-Westphalia. Ger-
many. Installation of the solutsan wes complesed s
‘March 2015.

agaraisan fram the cmve materials, the aramonia
slip af the SNEH and the ammanla waser injection
foe the $CE. bt was also possible 1o measiure the NO
concestration. froen the combustion process. With
this messurement and & continucss ensissan sank-

toeing system (CEMS) at the main stack as hackup.
feed forvwaad cantrol world be possible.

Duriag the plansing phase, HeidelbergCement
coeeacied SICK w0 peovide a sobstion that best fited
the above requirements. As the anly provider of all
major gis messuring principles and techaologies
alomgssde many years of experience, SICK Is able to
pranide the high-qualicy messuring technalogy foc
each application. In this case, the company recarm-
mended its GM32 in-situ analyser in order to cope
with the very challenging process coeditions: high
dust_ bigh semperature and vibrations.

Rt g 22
[yt eyp——

edan

compomenss present. UV light sent fram the sender!
recetver unis passes the active measuring path of the
GEP peobe anid is reflecied by a triple refiectar ai the
end of the probe. The permseable Sher clemest - the
beari of the GGFE - keeps all dust outside of the meas.
rement pith, where the light passes throagh. The
45 quickly permieates through the pores, exsaring &
real-time messurement, hence & repid resposss tne
& ensured.

The (iM32 uses the differensial oprical absorprion
spectrascopy (DOPAS) principle whese the sbacep.
tlon lines of spectfc ganes in @ pariicular wevelengih
range are evalusted. Neither the Sher nor the rest of
the gas anslyser require weekly ar monihly checks,
cleaning oc other high Fequency mainienance work.

D 10 the hagher temperatare and possible 1em.
perature Huctuaticas it the measurisg location, stack
avements are possible. Wih the implemested auts
alignmens carrecrion, which aligns she light bea
contsnuously daring opeession, stack movemsents &
well a5 vibratians can be compensaicd dor This en.
ssres a stuble and relable messrement.

o comparison with many other messusing
systems, many of which require frequent test gis
calibratioe, the GM3Z's imegraned fiters for zess

anly needs to be checked ance every 5-12
moaihs. With she help of ihe SICK Meeting
Poies Router semete service, on-ite fess were
perfurmed and a large amount of addisional
process daia, including the CEMS cancenta-
thon values at the main stack, was collected aed
evabuaied in varioess ways. Dusing ihe s pe.
Flodit was proven that the anayier has a sable
reactian e of <205 (Figure 51, withosst the
nesd for any cheanlng of malninance work.

The prucess dats showed that, wich a delay
af 4p 10 217 menutes (depending an the measur-
ing companens). s CEMS aloae s not suificient for
DeNO, process contral. This &s especully the case
for NH, values. for which the CEMS exhibics 2 buge
deluy in compistson to the 1n-siti process gas meas-
urement (Figure 51 This s due 10 the high adsorption
af ssmmonia o surfaces sach & the fiter and heated
messusement lines. Controlling the SCE wh such
delayed messaring valioes wil lead s0 an excessive
njectsan of smnscnia water e rapid beeach of the
N3 and NH emtssian Limie values o the main siack.
“Therelore. SIEK's GM32 in-situ messaremsent device
s proven in be the right device for this kind of ap-
plcatica.

“We are very satisied wath the performsance of
the GM32 gas analysee. stated. Dr.-Ing. Steffen Ga-
Jewwek, Geselce Flant Manages, and Digl-Ing. Stefun
Naber, the plants Operatioes Manages. “The G52
project was executed in full complissce with the re-
quircments and schedule. We are kooling foewand to
<ontinued goad coopertion.”

Remote service and condition monitoring
1o the fisure SICK and HeidelbergCement plan to

with Increasingly strict penabics for noa-compli-  sange af 900-100IFC. Depending on the 1ype of the Daring plansing snd o SN i e (o o e and span check (appraved accarding ta ENIS2367)  implement SICK' Mosioriesg Bax o order o affer
e Howve Mcre et M e difEwnccs Mom | | S0 e oo e e fn e g il o g e profect, the question of the best type of asalyser that  The in-sits €343 gas anlyser sioscltanecesdy mes- o sutoeutically compensste for Grit and ensuse cor-  predictive malntenance services for all of the planti
Aconed Nk e 6 K- gl SO0 MOMERgie . 54 g ety her e pes i s seichnf e et could fulfil the requisements foe s efficient SCR ures up i four componests - N0, KO, N, S0z 10 e sect and accursse measurcments. This helps o keep  gas analysers and dust evsasureroent equipeozat. This
Soen plasisin th EL b ke loacsrig rles by tuch i the o g stream s s-called - control was adidressed The device would beplaced st well a the temperapure and pressare diealy inssde — e ity el i i A i i o
baving fxed emission limit values as bow as 200mg/ end or Sow-dust’ SCR the SCE inlet between the amanonis water injection.  the provess gas stream. The direct meassrement ln- i fioe critical companents ce device conditions and to
W', depending on which kiln process is applied and. momdes and the catalys (Figare 1. Of high impor- side the duct (in-sira) keads e fast measurisg sesults — S Proven technology moatior peodhact healih and recommend mainte-
s e, tusce was i it analyser sespanse timato endble very  dileto & shoet sesponse tie, making 1t well suied 10 Rl Figars 1. 061 ——— The fisul commestoning of the in-sifa gas anafyser  nance actions resately. Tis will enable imemechiaie
efficient conttal of the amemonka witer Injection. A process control. The analyser unlt & equipped with esasroert ndumky. I at the Heldelberglement Giescke plant took place I troubleshoating, which seduces travel expenses and
maalntenance inierval was also critical cspecially & gas permesbile probe (GPP), which Is peiticacd i ath et and 1Y A March 2019 (Figuse 4). During & 12-moenh testing lsbour hours for service sagmeers Furthenmare,
in the very challengjrg operating conditioes. insiid the duct (Figure 3). o e ity period up until March 2020, SSCK and the cement  continuees remote candition moaitorieg comsbined
The advantige of messuring at the inlet Is the <t Using wavelengih specafc lght abeorpeion by the o — pery plant proved thes, for this spplication, the GM3Z  with semote assistance and sgeeed response times
multaneous messsrement of the NH, and NO levels as mulxtare o the active messuring path, the cender/ | ey assure compliance wich local emission rogalations,

that enter the SCR. Here, NH s th recelver unit & the gas - = process stabiliey and contizeous production
= g Due to the performance of the GM32 in.siu gas
G analyser and the excelless cosperation between SICK
s H B - and the operasars o te Geseke plant apather Heidsl.
3 Eom |'\ = IbergCement plant in Gernsany has now also decided
E = : \‘J 10 equip s existing DeNO), systemn with two GM32
E- ] £ analysers for SCH control The project is scheduled
i E - for completion. 8 April 2020, This together with
i T — an open snd bmense informatian eschange during
w various csstronmental and process scminass have
m m m s WO wE  mw ms  Bm ms B ;"::r;‘ T;(.f::? perinembly hesrern 5“;

Wiskegh sl
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Solutions & Field Installations SICK

Sensor Intelligence.

Coal Mill / Coal Silo

> Coal Handling
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Solutions & Field Installations
Coal Mill / Coal Silo

> Typical Requested Measurement Ranges
- CO 0 ... 10.000 ppm
- (0, 0...21 %)

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023

SICK

Sensor Intelligence.
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Solutions & Field Installations

Coal Mill / Coal Silo

> Exemplary Coal Handling Process

®

®

CO: 0-20.000 ppm

02: 0-25 %

¢ =ca. 30 %
120 °C

CO: 0-20.000 ppm

02: 0-25 %

¢ =ca. 30 %

120 °C ppm

=8

Yy

02: 0-25 %

CO: 0-20.000 ppm

02: 0-25 %

b
0

90 c\ T90=30's

}L@
Y

CO: 0-20.000

400 °C
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Raw coal

Coal silo

Coal mill

Bag filter

Fine coal silo

Safety flap

Flow measurement
fan

Safety flap/stack
Safety flap/recirculation
Safety flap/fresh air
Fuel (eg. natural gas)
Hot gas generator
Safety flap
Waterinjection
Inertisation system
Pressure relief valve

Gas speed: 20 m/s
Duct size: 1200-2000 mm

Sensor Intelligence.




Solutions & Field Installations
Coal Mill / Coal Silo

> System Overview

Gas sample probe
Ex or non-Ex

With back purge unit

SIDOR
Gas Analyzer

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023

SICK

Sensor Intelligence.

Heated sample line
Ex or non-Ex

MKAS CO Safety Sensor
Analyzing System

<15
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Solutions & Field Installations _ SICK
n B E Why IS th|S error Sensor Intelligence.
Condition Monitoring message?
Clean optics?
. - Replace Filter?
> Analyzer Maintenance in the past Whﬁ’ch one?
P/N?
“Contamination
too high”
Human intervention Engineer to
required: check:
\“ ’—\“‘ /l’—\\“ /,z“~> l ’l J
Service Service
Staff Engineer

Reaction time?
Correct contact
person known?
Availability?

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023 <. 158




Solutions & Field Installations SICK

Sensor Intelligence.

Condition Monitoring

1 | it “l am Gas Analyzer MCS100FT
: Analyzer Maintenance tOday o I CC.)n(.ZIItIOFI B.ased J S/N 15128032. The filter in my
.— Predictive Maintenance . purge gas inlet will need to be

replaced in the next 2 weeks, P/N
5306108.”

Digital Signal/ e

Ethernet N

https
Monitoring Monitoring Service
Gateway Box
@l" “I am dust measurement device
Preventive Maintenance DUSTHUNTER SB100, S/N
e 13258025: When you do service to

stack 123 anyway, please also do
my half-year maintenance.

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023




Solutions & Field Installations
Condition Monitoring

SICK

Sensor Intelligence.

> The 4 components of the online dashboard used by the cement plant

uuuuu

k i\A(Sc:Csczoo v
Overview Live status data Historical data
> Overview of the status, > Live view of internal > Data within chronological
name and location temperatures, pressures context
etc.

> Including job
recommendations

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023

Issue and alert log

> All issues and alerts will be
logged

<162



Solutions & Field Installations
Condition Monitoring

> Use Case — SCPS3300 (process gas monitoring)

1. Retraction unit with carriage; 2. Mounting flange plate with protection tube; 3. Local
control cabinet; 4. Water/water cooler; 5. Air/water cooler; 6. PLC cabinet; 7. Instrument air
pressure cabinet; 8. Cable & tube support stand; 9. MCS300P HW gas analyser

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023

Data Usage
Past Today
CO, NO, O,, SO,, CO,, CO, NO, O,, SO,,
H,O, HCI CO,, H,0, HCI
Temperatures
Flows
Currents

Frequencies

Voltages

Pressure

Vibration

Positions

Signal strength

And many more...

SICK

Sensor Intelligence.

Vital Sensor
Data used for

Condition

Monitoring -
e )
11 \Y/




Solutions & Field Installations
Condition Monitoring

> Use Case — SCPS3300 (process gas monitoring)

— Situation
Project : Kiln inlet, Calciner & Preheater Process Gas Measurement
— Most important points for plant
Increase share of alternative fuels
Measurement Availability > 90%
Local Service reactivity
Future RTO investment (flue gas treatment)
Price
— SICK Proposal
Hardware (Probe & Analyzers) + Service Package incl. Cond. Mon.
Optimization of predictive maintenance in 1st year
90% availability guaranteed (if not => SICK pays for trouble shootings)
On-site service within 48h

- Higher availaibility without any major cost addings

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023

SICK

Sensor Intelligence.
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Solutions & Field Installations SICK

Sensor Intelligence.

Conveyor Operation — Bulkscan LMS511

> Transportation of:
— Raw material & additives
— Coal, petcoke & alternative fuels
— Clinker
— Cement
— Cement bags

— Pallets

@ Belt conveyors

@ Vibrating conveyors
@® Bucket conveyors

@ Pneumatic conveyors
@ Roller conveyors

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023




Solutions & Field Installations SICK

Sensor Intelligence.

Conveyor Operation — Bulkscan LMS511

> Non-contact volume flow measurement
— Infrared Class 1 Laser Scanner (safe under all conditions)
— For all open conveyor types
— Real time volume flow (13 ms)
— Density & mass flow calculator; p= m V"
— High operating range (0.5...20m)
— Wide aperture angle (190°)

— 5 echo-pulse technology

Bulkscan LMS511

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andrafd | SICK AG | 2023 <Rl



Solutions & Field Installations
Conveyor Operation — Bulkscan LMS511

> Non-contact volume flow measurement

v

Bulkscan

V: Volume of a bulk good
slice at the time x

V(n+x)

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023

Measured values

Sensor Intelligence.

Measured values &
mmrm-l 1525.69 t/h
Massforts | 596.32 m?
Vohme am | 298.16 t
Massm | 0.49
corterof vty 0.52
Bty | 0.50 t/m?
Bek speed | 1.00 m/s
ot |

Belt velocity




Solutions & Field Installations SICK

Sensor Intelligence.

Conveyor Operation — Bulkscan LMS511

> Non-contact volume flow measurement

— Light source: Infrared (905 nm)

— Max. scan frequenzy: 35 Hz, 50 Hz, 75 Hz

— Scanangle: 190°

— Angle resolution: 0,5°

— Response time: 13 ms, 20 ms, 30 ms

— Laser class: 1, IEC 60825-1 (2007-6),
eye-safe

— Heating system yes

— Ambient temperature: -30 ... +50°C

— Degree of protection: IP67 Bulkscan LMS511
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Solutions & Field Installations SICK

Sensor Intelligence.

Conveyor Operation — Bulkscan LMS511

> Non-contact volume flow measurement - Bulkscan LMS511
— High operating range (0.5...20m)
— Wide aperture angle (190°)

Measuring Mode Teach-in

5521

A,
.""‘l N
.-';l "\
.-"f. "'-.
ll.-"' .\.\.l
"--.._,_______‘__1_-_ S H"‘“—-—-._ e o --"'"".df"
Conveyor belt Conveyor beit
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Solutions & Field Installations SICK

Sensor Intelligence.

Conveyor Operation — Bulkscan LMS511

> Non-contact volume flow measurement — Bulkscan LMS511

— 5 echo-pulse technology

Bulk good

Emitted pulse

Level
: : 5 5:

+[ms] |
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Solutions & Field Installations
Conveyor Operation — Bulkscan LMS511

SICK

Sensor Intelligence.

> Non-contact volume flow measurement — Bulkscan LMS511

Center of gravity
Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023
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Increased belt life (loading alert)
Minimum maintenance

Non contact measurement
Unaffected by environment
High resolution
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Solutions & Field Installations
Conveyor Operation — Bulkscan LMS511

> Non-contact volume flow measurement - Bulkscan LMS511

— Contamination Measurement
* Information / Warning output

* Diagnostics on the device

— Bulk Height Measurement
* Information / Warning output

* Diagnostics on the device

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023

Contamination measurement
Skrategy ISensitive vI Response Lirme I 1 sec
Threshald warning I 70 % Threshald error 30 %

9

. . iy
R\\ | b

Perpendicular point strategy

SICK

Sensor Intelligence.

Highest point strategy
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Solutions & Field Installations
Conveyor Operation — Bulkscan LMS511

> Non-contact volume flow measurement - Bulkscan LMS511

— Signals

v

BAM100

|O: Analog

[

Ethernet TCP/IP

v

6 digital outputs

3
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4 digital inputs

Profinet, Ethernet/IP

(function blocks for Siemens PLCs,
Rockwell PLCs, Beckhoff PLCs)
Others if required ?

4 x Outputs 4...20rT'1A
4 x Inputs 4...20mA

Separate power supply

SICK

Sensor Intelligence.
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Solutions & Field Installations SICK

Sensor Intelligence.

Conveyor Operation — Bulkscan LMS511

> Non-contact

Crusher monitoring Raw material monitoring Coal / bulk fuel monitoring Alternative fuel monitoring

Clinker belt monitoring Stock pile measurement Truck / train filling
Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023 <] BE e



Solutions & Field Installations SICK

Sensor Intelligence.

Conveyor Operation — Bulkscan LMS511

> Non-contact volume flow measurement - Bulkscan LMS511

— Installation on clinker cooler belt

According to customer:

» Measuring accuracy of £ 2 %

» Device is working since 2 years
without any maintenance demand

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023 <18




Solutions & Field Installations SICK

Sensor Intelligence.

Conveyor Operation — Bulkscan LMS511

> Non-contact volume flow measurement - Bulkscan LMS511

— Installation on raw material & coal & secondary raw material belt

4 7 f

/)/ r e f:-;?"
A

JAHEIDELBERGCEMENT]

T

|
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Solutions & Field Installations SICK

Sensor Intelligence.

Conveyor Operation — Bulkscan LMS511

> Non-contact volume flow measurement - Bulkscan LMS511

— Installation on metal recycling belt

4T

" LANXESS

Energizing Chemistry

Measuring Mode

/ Ay \ Aq
4 / ‘\‘\
AT \ -
m\\ B

—_— —— S
Conveyor belt Conveyor belt
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Solutions & Field Installations SICK

Sensor Intelligence.

Conveyor Operation — Bulkscan LMS511

> Non-contact volume flow measurement - Bulkscan LMS511

— And many more....
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Solutions & Field Installations
Conveyor Operation — Bulkscan LMS511

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023
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SICK

Sensor Intelligence.
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Solutions & Field Installations
Conveyor Operation — Bulkscan LMS511

> Non-contact volume flow measurement - Bulkscan LMS511

— Sequence of bucket conveyor calibration

Teach-in reference contour
while conveyor system is standing still

Run empty conveyor system
(without bulk material)

Calculate negative offset
of compensation function

Manually modify compensation function
(equation)

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023

SICK

Sensor Intelligence.
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Solutions & Field Installations SICK

Sensor Intelligence.

Conveyor Operation — Tire/Rim Detection

> Non-contact 2D LIDAR Sensor + Encoder

— Tire / rim detection system for separation unit

— Sorting out of broken tires and rims

s .
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s ws VB LG | T g
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Solutions & Field Installations SICK

Sensor Intelligence.

Conveyor Operation — Tire/Rim Detection

> Non-contact 2D LIDAR Sensor + Encoder

— Tire / rim detection system for separation unit = Guarantee of continuous fuel flow
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Solutions & Field Installations SICK

Sensor Intelligence.

Conveyor Operation — Belt Drift & Staple Wear Detection

> Wear detection on conveyor staples

Inductive sensor triggering from staples

i

"ll *” mummm

|u||||+'|" A
AL LA L

Camera mounted to capture belt staple = Belt Splice captured (belt running at 6 m/s)
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SICK

Sensor Intelligence.

Solutions & Field Installations
Conveyor Operation — Belt Drift & Staple Wear Detection

> Belt Rip and Broken Splice Detection
— 3D Streaming Camera + Encoder + RFID + Software

40 imim

<2020
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Solutions & Field Installations
Conveyor Operation — Belt Drift & Staple Wear Detection

> Belt Rip and Broken Splice Detection
— 3D Streaming Camera + Encoder + RFID + Software

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023
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SICK

Sensor Intelligence.
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Solutions & Field Installations SICK

Sensor Intelligence.

Conveyor Operation — Conveyor Hot Spot Detection (CHD) System

> Early fire detection | prevention of silo fires - CHD System

— Stop of conveyor belt in case temperature exceeds limit value

Temperature Volume flow
Measurement Measurement
(e.g. IR camera) (by Bulkscan LMS511)
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Solutions & Field Installations SICK

Sensor Intelligence.

Conveyor Operation — Conveyor Hot Spot Detection (CHD) System

> Early fire detection / prevention of silo fires - CHD System

— The Conveyor Hotspot Detection System
deploys thermal imaging cameras to detect
fire hazards at an early stage.

— The system continuously and fully automatically
measures the temperature of the transported
material.

— As soon as a hotspot above the defined limit is
detected an alarm is sent out.

TDC-E

Thermal Camera

The TDC-E as Controller for
process, visualize and pass on
the measurement data.

Thermal imaging camera for
measuring and visualizing the
temperature of the material
passing by.
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Solutions & Field Installations SICK

Sensor Intelligence.

Conveyor Operation — Conveyor Hot Spot Detection (CHD) System

> Conveyor hotspot detection combined with SICK Bulkscan®

— Non-contact time-of-flight technology to measure
the volume flow of bulk materials on conveyor belts.

— Reliable volume flow signal irrespective of weather
conditions thanks to multi-echo technology.

— Additional features:
Level measuring
Center of gravity
Belt monitoring
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Solutions & Field Installations SICK

Sensor Intelligence.

Stock Pile & Silo Level Monitoring

> Stock pile measurement

— e.g. for raw material &
bulky/alternative fuels

— Contour, volume, distance
measurement using 2D LIDAR
Sensors

— Preventing dust formation & collisions

— Optimized material handling &
machine positioning

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023 <2




Solutions & Field Installations SICK

Sensor Intelligence.

Stockpile & Silo Level Monitoring

> Stockpile measurement

— Crane automation
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Solutions & Field Installations SICK

Sensor Intelligence.

Stockpile & Silo Level Monitoring

> Reclaimer control [level measurement using LMS111
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Solutions & Field Installations SICK

Sensor Intelligence.

Stockpile & Silo Level Monitoring

> Stacker control / level measurement using DT500
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Solutions & Field Installations SICK

Sensor Intelligence.

Stockpile & Silo Level Monitoring

> Stacker control / distance measurement using Dx1000

Solutions for the Cement Industry | Felix Bartknecht & Siegfried Andral® | SICK AG | 2023 <21




Solutions & Field Installations SICK

Sensor Intelligence.

Stockpile & Silo Level Monitoring

> Silo Level Measurment - SicWave LBR

— Free Space radar sensor F"

80 GHz free space non-contact radar level sensor for bulk solids
Flexible measuring range up to 120 m
Process temperature range -40°C ... +200°C
Process pressure -1 ... 20 bar

Plastic or aluminum housing

Enclosure rating IP66/1P67 and IP66/IP68
Ex-approvals

4...20 mA (2-wire) with HART communication
Bluetooth incl. level-app
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Solutions & Field Installations SICK

Sensor Intelligence.

Driver Assistance

> Collision Awareness Systems
— Infrastructure, area & distance monitoring
— Guiding systems for production optimization

— Operator warning to prevent collisions & downtime
P o - 3 -;‘: =
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Solutions & Field Installations SICK

Sensor Intelligence.

Driver Assistance

> Collision awareness systems - MINESIC100 TPS/EPS/WPS

O -
b

iy
‘ -
| S = J
. .,

— Front/End Collision Warning

— Reverse Assist

— Road Departure Warning

— Black Spot Warning

— Underground Tunnel Collision Warning
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Solutions & Field Installations SICK

Sensor Intelligence.

Driver Assistance

> Collision Warning - MINESIC100 TPS/EPS/WPS
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Solutions & Field Installations SICK

Sensor Intelligence.

Driver Assistance

> Truck profiling, loading control, parking control, license & hazardous goods plate
recognition, fleet & fuel management

[i ._
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Solutions & Field Installations SICK

Sensor Intelligence.

Driver Assistance

> 3D assistant systems - Visionary-B/-T

— Visionary-T
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Solutions & Field Installations
Packaging & Palletizing

> Distance sensors
Photoelectric sensors
Code readers

Contrast sensors

2D laser scanners (LIDAR)
Absolute encoders

\ %

%

%

\ %

%
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SICK

Sensor Intelligence.

Proximity sensors

Safety light grids

Safety locks

Safety command devices
3D Camera




Solutions & Field Installations SICK

Sensor Intelligence.

Packaging & Palletizing

ASMENT TEMARA
Bl i

Safe guarding palletizer; 4000 Safe guarding stretch wrapper; 4000
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Solutions & Field Installations SICK

Sensor Intelligence.

Packaging & Palletizing

ASMENT TEMARA
| S R

Counting cement bags; Triggering belt scale;
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Solutions & Field Installations SICK

Sensor Intelligence.

Packaging & Palletizing
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Solutions & Field Installations SICK

Sensor Intelligence.

Other Sensor Applications...

> Safeguarding rolling gate for alternative fuel storage
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Solutions & Field Installations SICK

Sensor Intelligence.

Other Sensor Applications...
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Solutions & Field Installations SICK

Sensor Intelligence.

Other Sensor Applications...

> Hydraulic oil pressure measurement - PBS
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Solutions & Field Installations SICK

Sensor Intelligence.

Other Sensor Applications...

> Hydraulic oil level measurement - LFP

Time measurement — dislanca

it
]
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Solutions & Field Installations SICK

Sensor Intelligence.

Other Sensor Applications...

> Compressed Air Flow Measurement on dust filter bags using FTMg

\Bi-Jet Bag Cleaning System

Blow pipe 4.‘ - -
L L
SPS Tube Sheet _—l n ﬂ ﬁcleaned s outlet w
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Solutions & Field Installations SICK

Sensor Intelligence.

Other Sensor Applications...

> Checking kiln alignment/slack/torsion using WTT12L

Figure 1: vertical misalignment of the kiln: Pier 2 is high while Pier 4 is low
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Solutions & Field Installations SICK

Sensor Intelligence.

Other Sensor Applications...

> People tracking - Tag-LOC System:
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Solutions & Field Installations SICK

Sensor Intelligence.

Other Sensor Applications...

> People tracking - MRS - “People Counter”
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Solutions & Field Installations SICK

Sensor Intelligence.

Other Sensor Applications...

> People tracking - MRS - “People Counter”

Tags séparés Tags séparés

de30cm de 50 cm

Working Area

Tags séparés

Count today

Last detected persons

. .. Size : Relative

X0p1: 58.8 X Op2 XOp3: 60.54 X Op4 59.91 I N Time ID Direction [Iﬂ] Detections pnsifinl‘l
I 10:00:02 15 OUT 175 18 19 %
“EE i [ S Sl 10:00:01 14 OUT 172 3 35%
09:59:22 13 IN 1.79 25 19%
09:59:21 12 IN 177 9 43 %
Bat OP1 Bat OP2 Bat OP3 Bat OP4 095920 11 IN 174 19 33 9%

08:57:.43 10 IN 1.84 26 12 %
y \ 07:.0804 9 OUT 172 19 11 %
[ 4 07:08:00 3 IN 1.70 19 39%

0 % 100 0 % 100 0 % 100 0 % 100
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Solutions & Field Installations SICK

Sensor Intelligence.

Other Sensor Applications...

TS SRS\ 1.

Photoelectric sensors Proximity sensors Magnetic cylinder sensors Identification solutions

7 @® i

e B o
wlm Nt

Detection and ranging Fluid sensors System solutions Analyzers and systems
solutions

. p 22 - Til - X e , ) ‘ v, 8 \
MWl 8NG00 -~ g kwyles
Gas flow measurement Motor feedback system Encoders Vision

Opto-electronic protective Safety switches Registration sensors
devices

~7 .

"'%.at!!% | ]u “ Lue
Distance sensors Automation light grids Software
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Service & Support
SICK Lifetime services
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Consulting and design
Safe and professional

Product and system support
Reliable, fast and on-site

~ Verification and optimization

Safe and regularly inspected

Upgrade and retrofits
Easy, safe and economical

Training and education
Practical, focused and professional

SICK

Sensor Intelligence.




Service & Support SICK

Sensor Intelligence.

Publications

INDUSTRY SICKINSIGHT
INDUSTRY GUIDE EMISSION MEASUREMENT CLEAN PROCESSES INDUSTRY WEBSITE INDUSTRY WORKSPACE SPECIAL INFORMATION

EMISSION MEASUREMENT TECHNOLOGY

CEMENT INDUSTRY

SICK
—— sicK

Order No. 8014937 Order No. 8014933 sick.com/conveyor

https://mosaidplud.sickcn.net/display/WSGICPACement/GICPA+-+Builfling+Ma:
www.sick.com/cemerit -

Measuring systems for CCUS

Measuring bulk flows

Controlng N, effectively

10 STEP GUIDE
TO CHOOSING A
CEM SOLUTION

FROM QUARRY
TO DISPAICH
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https://www.sick.com/de/en/industries/building-materials/c/g287763
https://mosaicplus.sickcn.net/display/WSGICPACement/GICPA+-+Building+Materials
https://mosaicplus.sickcn.net/display/WSGICPACement/GICPA+-+Building+Materials
https://mosaicplus.sickcn.net/display/WSGICPACement/GICPA+-+Building+Materials
https://mosaicplus.sickcn.net/display/WSGICPACement/GICPA+-+Building+Materials
http://www.sick.com/conveyor

Sensor Intelligence.
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