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CERTIFICATE 
 

TUV Approved 
 

Certificate number: 0000050624_03 
 

Manufacturer: CODEL International Ltd., Station Road, Bakewell,  
DE45 1GE GB Derbyshire,  
United Kingdom  

  
Product: GCEM 40  
  
Components: CO, NO, SO2 
  
Measuring ranges: 0 - 500 ppm and 0 - 1000 ppm (for all components) 
  
Test Report: 936/21222744/A of 12 February 2016 

  
Valid until: 2031-02-15   

 

The measuring equipment  
was suitability tested and certified  

in accordance with the "TUV Approved" Guidelines of the 
TÜV Rheinland Group based on technical requirements  

of EN 15267-2:2009 and EN 15267-3:2007.  

 
 

  

Tested AMS 
Regular 
Surveillance 
 
 

www.tuv.com 
ID 0000050624 

 

Köln, 2026-02-16 

 

i.V. Dipl.-Ing. G. Baum Dipl.-Ing. C. Röllig 
 

www.umwelt-tuv.eu / www.enviro-tuv.com 
TRE@umwelt-tuv.de 
Tel. +49 - 221 - 806 - 5200 

TÜV Rheinland Energy & Environment GmbH 
Am Grauen Stein 
51105 Köln 
 

Test institute accredited to EN ISO/IEC 17025:2005 by DAkkS (German Accreditation Body).  
This accreditation is limited to the accreditation scope defined in the enclosure to the certificate D-PL-11120-02-

00. 
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Overview: 

 

The performance test of the GCEM 40 measuring system for the component CO, NO, SO2 was 

performed based on the requirements of EN 15267-3. The AMS fulfilled the requirements of 

the applicable standard for the following component, ranges and emission limits: 

 

Component 
Certification 

range 

Lowest emission 

limit (ELV)* 

Supplementary 

range 
Unit 

CO 0 - 500 325 0 - 1000 ppm 

NO 0 - 500 200 0 - 1000 ppm 

SO2  0 - 500 275 0 - 1000 ppm 

* Lowest Emission limit (ELV) calculated from maximum allowed uncertainty 

 

In conformity with the applicable standards, the following performance criteria were tested in 

the laboratory: 

• Check of general requirements, 

• CE labelling, 

• Security and adjustment, 

• Output ranges and zero-point, 

• Additional data outputs, 

• Display of operational status signals, 

• Degrees of protection provided by enclosures, 

• Determination of response time, 

• Repeatability standard deviation at zero and at span point, 

• Lack-of-fit, 

• Influence of ambient temperature, 

• Influence of voltage variation, 

• Influence of sample gas pressure (for in situ AMS), 

• Influence of vibration, 

• Influence of interfering components (cross-sensitivity) 

 

A field test was carried out over a period of three month in the exhaust gas of a coal fired power 

plant upstream desulphurization, with two complete and identical measuring systems of the 

type GCEM 40. Within the field test the following criterions have been tested: 

• Calibration function according to EN 14181, 

• Determination of response time, 

• Lack-of-fit, 

• Maintenance interval, 

• Zero and span drift, 

• Availability, 

• Reproducibility, 

 

With the values of the uncertainties determines during the field and laboratory test the com-

bined standard uncertainty is determined for the GCEM 40. 
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Minimum requirements of EN 15267-3:2007 have been fulfilled during performance testing. 

The manufacturing process of the GCEM 40 of CODEL International Ltd. is controlled within 

the auditing procedure of the EN 15267-2:2009. Validity of the certificate is linked to an annual 

surveillance audit at the manufacturing site of CODEL International Ltd. 

 

 

Field of Application 

 

The GCEM 40 is suitable for use at combustion plants and other applications according to the 

certified components and measuring ranges. The tested ranges have been chosen with re-

spect to the wide application range of the AMS. 

The AMS is approved for the ambient air temperature range of -20 to +50°C. 

 

Description of the AMS tested: 

 

The AMS Codel GCEM 40 series is an IR analyser, it uses an in-situ probe set into the flue 

gas duct or stack to measure the emission levels of selected gases within the flue gas. The 

probe includes a measurement cell that allows flue gases to diffuse into the optical measure-

ment path of the analyser.  

A transceiver unit mounted on the probe transmits a beam of infrared energy down the probe 

through the measurement cell to a reflector that directs the beam back to the transceiver. 

Analysis of the received energy beam by NDIR technology provides a continuous measure-

ment of the levels of selected emissions w5ithin the flue gas.  

 

The AMS consists of the following components: 
 
The probe is designed with an inlet port that allows calibration gas to be injected into the meas-

urement chamber thereby flushing out the flue gases and replacing them with calibration gas 

in order to maintain and verify calibration accuracy. Two solenoid valves operated by the sens-

ing head processor are used to control the flow of zero gas (dry compressed air) and span 

gas.  

 
DDU being an interface unit with display, incorporates: 
 - 5 x 4 to 20mA 
 - 5 x volt-free SPCO contacts 
 - 1 x volt-free SPCO contact 
 - 1 x RS485 modbus port 
 
The AMS consist of the following components: 
 
 -  GCEM 40 series transceiver head   

 -  GCEM 40 series probe   
 -  GCEM 40 series pneumatics panel  

 -  data display unit  (DDU) with 4 core comms cable (10m)  

 -  site mounting flange – BS4504 PN16 DN200  
 -  site mounting flange gasket with mounting bolts  

 -  power cable (10m)  
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Table 1: Calculation of total uncertainty for CO 

 

  

Measuring system

Manufacturer Codel

AMS designation GCEM40

Serial number of units under test 792 / 793

Measuring principle In-situ IR-Analyser

Test report

Test laboratory

Date of report

Measured component CO

Certification range 0   - 500 ppm

Sum of positive CS at zero point 0.00 ppm

Sum of negative CS at zero point 0.00 ppm

Sum of postive CS at span point 7.00 ppm

Sum of negative CS at span point 0.00 ppm

Maximum sum of cross-sensitivities 7.00 ppm

Uncertainty of cross-sensitivity ui 4.041 ppm

Calculation of the combined standard uncertainty

Tested parameter u²  

Standard deviation from paired measurements under field conditions * uD 2.076 ppm 4.310 (ppm)²

Lack of fit ulof 2.309 ppm 5.331 (ppm)²

Zero drift from field test ud,z 2.309 ppm 5.331 (ppm)²

Span drift from field test ud,s 8.660 ppm 74.996 (ppm)²

Influence of ambient temperature at span ut 4.726 ppm 22.335 (ppm)²

Influence of supply voltage uv 1.528 ppm 2.335 (ppm)²

Cross-sensitivity (interference) ui 4.041 ppm 16.330 (ppm)²

Influence of sample gas pressure up 1.300 ppm 1.690 (ppm)²

Uncertainty of reference material at 70% of certification range urm 4.041 ppm 16.333 (ppm)²

*

Combined standard uncertainty (uC) 12.21 ppm

Total expanded uncertainty U = uc * k =  uc * 1.96 23.92 ppm

Relative total expanded uncertainty U in % of the ELV 325 ppm 7.4

Requirement of 2010/75/EU U in % of the ELV 325 ppm 10.0

Requirement of EN 15267-3 U in % of the ELV 325 ppm 7.5

The larger value is used : 

"Repeatability standard deviation at set point" or 

"Standard deviation from paired measurements under field conditions"

Evaluation of the cross-sensitivity  (CS)

(system with largest CS)

2016-02-12

936/21222744/A

TÜV Rheinland

Calculation of overall uncertainty according to EN 14181 and EN 15267-3  

( )å=
2

jmax,c uu
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Table 2: Calculation of total uncertainty for NO 

 

Measuring system

Manufacturer Codel

AMS designation GCEM40

Serial number of units under test 792 / 793

Measuring principle In-situ IR-Analyser

Test report

Test laboratory

Date of report

Measured component NO

Certification range 0   - 500 ppm

Sum of positive CS at zero point 0.00 ppm

Sum of negative CS at zero point 0.00 ppm

Sum of postive CS at span point 0.00 ppm

Sum of negative CS at span point -9.00 ppm

Maximum sum of cross-sensitivities -9.00 ppm

Uncertainty of cross-sensitivity ui -5.196 ppm

Calculation of the combined standard uncertainty

Tested parameter u²  

Standard deviation from paired measurements under field conditions * uD 4.189 ppm 17.548 (ppm)²

Lack of fit ulof -1.732 ppm 3.000 (ppm)²

Zero drift from field test ud,z 8.660 ppm 74.996 (ppm)²

Span drift from field test ud,s 8.372 ppm 70.090 (ppm)²

Influence of ambient temperature at span ut 4.619 ppm 21.335 (ppm)²

Influence of supply voltage uv 1.866 ppm 3.482 (ppm)²

Cross-sensitivity (interference) ui -5.196 ppm 26.998 (ppm)²

Influence of sample gas pressure up 1.460 ppm 2.132 (ppm)²

Uncertainty of reference material at 70% of certification range urm 4.041 ppm 16.333 (ppm)²

*

Combined standard uncertainty (uC) 15.36 ppm

Total expanded uncertainty U = uc * k =  uc * 1.96 30.10 ppm

Relative total expanded uncertainty U in % of the ELV 200 ppm 15

Requirement of 2010/75/EU U in % of the ELV 200 ppm 20

Requirement of EN 15267-3 U in % of the ELV 200 ppm 15

936/21222744/A

TÜV Rheinland

Calculation of overall uncertainty according to EN 14181 and EN 15267-3  

The larger value is used : 

"Repeatability standard deviation at set point" or 

"Standard deviation from paired measurements under field conditions"

Evaluation of the cross-sensitivity  (CS)

(system with largest CS)

2016-02-12

( )å=
2

jmax,c uu
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Table 3: Calculation of total uncertainty for SO2  

 

 

 

Measuring system

Manufacturer Codel

AMS designation GCEM40

Serial number of units under test 792 / 793

Measuring principle In-situ IR-Analyser

Test report

Test laboratory

Date of report

Measured component SO2

Certification range 0   - 500 ppm

Sum of positive CS at zero point 2.60 ppm

Sum of negative CS at zero point -17.90 ppm

Sum of postive CS at span point 3.00 ppm

Sum of negative CS at span point -14.00 ppm

Maximum sum of cross-sensitivities -17.90 ppm

Uncertainty of cross-sensitivity ui -10.335 ppm

Calculation of the combined standard uncertainty

Tested parameter u²  

Standard deviation from paired measurements under field conditions * uD 5.970 ppm 35.641 (ppm)²

Lack of fit ulof 1.155 ppm 1.334 (ppm)²

Zero drift from field test ud,z 8.660 ppm 74.996 (ppm)²

Span drift from field test ud,s 8.660 ppm 74.996 (ppm)²

Influence of ambient temperature at span ut 9.713 ppm 94.342 (ppm)²

Influence of supply voltage uv 3.798 ppm 14.425 (ppm)²

Cross-sensitivity (interference) ui -10.335 ppm 106.812 (ppm)²

Influence of sample gas pressure up 2.802 ppm 7.851 (ppm)²

Uncertainty of reference material at 70% of certification range urm 4.041 ppm 16.333 (ppm)²

*

Combined standard uncertainty (uC) 20.66 ppm

Total expanded uncertainty U = uc * k =  uc * 1.96 40.49 ppm

Relative total expanded uncertainty U in % of the ELV 275 ppm 15

Requirement of 2010/75/EU U in % of the ELV 275 ppm 20

Requirement of EN 15267-3 U in % of the ELV 275 ppm 15

936/21222744/A

TÜV Rheinland

Calculation of overall uncertainty according to EN 14181 and EN 15267-3  

The larger value is used : 

"Repeatability standard deviation at set point" or 

"Standard deviation from paired measurements under field conditions"

Evaluation of the cross-sensitivity  (CS)

(system with largest CS)

2016-02-12

( )å=
2

jmax,c uu


