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	NPL
	
	
	
	
	1. Recommend that a test laboratory take part in a desk-based data verification proficiency testing scheme for EN 14181.


	
	

	NPL
	
	
	
	
	2. Perform the functional tests no more than one calendar month before the parallel reference measurements with SRMs. If the functional tests are performed earlier than this, then the test laboratory must inform the operator that they should provide verifiable evidence to demonstrate that the results of the functional tests are still valid. This evidence should include performance tests, that is, QAL3 data, to demonstrate that the performance of the CEMS has not changed between the functional tests and the parallel reference measurements. Such tests would include zero and span data for the entire sampling system and analyser. The test laboratory must document this evidence on the QAL2 or AST report, as applicable. 

If the functional tests are not performed, then the test laboratory must include the reasons for this in the QAL2 or AST report.


	
	

	NPL
	
	
	
	
	3. If the CEMS is equipped with a NOx converter, the operator must make sure that the efficiency of this converter is tested at least once per year. The efficiency must not be less than 95%.


	
	

	NPL
	
	
	
	
	4. Deriving calibration functions for procedures a & b.  EN 14181 requires confirmation that CEMS read zero when the emissions are zero. If the process variations do not provide zero or near zero readings (near zero is defined as a value 5% or less of the daily average ELV) then a surrogate for zero emissions is acceptable. Up to 3 zero readings can be included in the data set when generating the calibration function.


	
	

	NPL
	
	
	
	
	5. Low emissions. If the emissions are typically below the maximum permissible uncertainty, then an AST is permitted instead of a QAL2. However, operators must first contact the site regulatory officer justifying the request for reduced sampling. For low emissions, reduced measurements with longer sampling times may be satisfactory for manual periodic tests, for example, the AST may consist of 5 measurements each with a sampling duration of 1.5 hours, thus providing a total sampling period of 7.5 hours.

6. When there is a low-level cluster, it may be possible to use the average dust value to calibrate the CEMS, if the average using the SRM is greater than the uncertainty of the SRM.
If there are no data available to calibrate the CEMS by the above method, then the CEMS cannot be used quantitatively but it can used qualitatively. So, if the emissions are consistently low, it is recommended that:

· the SRM is used to verify that the emissions are low

· the surrogates are used to check the linearity, zero and span settings of the CEMS

· the CEMS is set on its most sensitive range to alert when the abatement for dust may need attention if an increase in emissions is observed


	
	

	NPL
	
	
	
	
	7. If the dust emissions from the CEMS are too low to establish a gravimetric calibration using EN 13284-1, then the operator may configure the CEMS output to the default given on the QAL1 certificate. That is, the CEMS must be configured to output the mg/m3 value specified on the QAL1 certificate rather than, for example, units of scattered light intensity. The operator may propose an alternative site-specific calibration factor if they can provide a suitable justification. If the dust emissions increase during normal operation to more than 2.5 mg/m3, then a QAL2 should be attempted at the earliest opportunity. The measurement output range of the CEMS must be set at 1.5 times the shortest-term ELV. The CEMS output is regarded as indicative but can be used for compliance assessment and mass emissions reporting, in addition to process control (as an indicator of abatement system malfunction).
	
	

	NPL
	
	
	
	
	8. Calibrating NOx.  Many installations with ELVs for NOx emit mostly NO. In such cases, it is acceptable for the operator to measure NO alone, and then apply a conversion factor to compensate for the small proportion of NO2 in the stack gases, which is typically around 5% or less. This does not apply to gas-turbines and some specific types of installation in the inorganic-chemicals sector, such as the production of nitric acid. 


	
	

	NPL
	
	
	
	
	9. Calibrating NOx. The following approaches when performing QAL2 and AST exercises is recommended:

· if measuring NO only, then the test laboratory may either measure NO only or total NOx

· if measuring total NOx, then the test laboratory must also use a SRM that measures total NOx. NO and NO2 may be measured independently or together as total NOx

· if the plant emits less than 10% NO2 of the total NOx, across the normal operating range, the QAL2 can be based on NO only, that is, calibrate the CEMS NO using the SRM for NOx 

The test laboratory must record in the QAL2 and AST reports how NO and NO2 have been measured by the CEMS and the SRM.

When dealing with a QAL2 calibration function for NOx that has been generated from separate parallel measurements of NO and NO2 in mg/m3, it is recommend that the system displays the uncalibrated NO and NO2. These NO and NO2 values can be used to generate an uncalibrated NOx value by using the following equation:
uncalibrated NO2 + (uncalibrated NO x 1.53) = uncalibrated NOx

The calibration function for NOx must be applied to the uncalibrated NOx value. 


	
	

	NPL
	
	
	
	
	10. Calibration of the peripheral CEMS should be done first. The order should be moisture followed by oxygen. The calibrated results are then used for the standardisation of the other measurands.


	
	

	NPL
	
	
	
	
	11. Differences between the sampling systems of the CEMS and SRMs can result in a difference in integration time. This means that sets of measurements starting and ending at the same time may be uncoordinated. So, the test laboratory must find out if there is a difference in integration time.


	
	

	NPL
	
	
	
	
	12. The initial calibration function resulting from the first QAL2 test shall be entered. Thereafter, in individual cases, the continued use of the previous calibration function may be allowed if it can be proven by use of a specified statistical procedure that the new calibration function does not significantly differ from the previous one.


	
	

	
	
	
	
	
	13. If a QAL2 and variability test are required for ammonia, and there is no designated ELV, then the test laboratory should use a virtual daily average ELV of 10mg/m3 and a 95% confidence interval of 40%. Similarly, a virtual daily ELV of 10% and a 95% confidence interval of 10% must be used for CO2, and a virtual ELV of 20mg/m3 and an 95% confidence interval of 20% for N2O. The confidence intervals are for variability test calculations only and are not used for subtracting tolerances in final reported results.


	
	

	NPL
	
	
	
	
	14. The variability test. In practice, an uncertainty of 10% for CO is very difficult to achieve, whilst the risks of applying a higher uncertainty of 20% are very low. So, test laboratories may use a 95% confidence interval of 20% for the CO variability test.


	
	

	NPL
	
	
	
	
	15. When a CEMS operates above its valid calibration range, EN14181 specifies two conditions that trigger the need to carry out a repeat QAL2.  The first of these states that a repeat QAL2 will be required if more than 5% of the number of AMS measured values calculated over a weekly period (based on standardised calibrated values) are outside the valid calibration range for more than 5 weeks in the period between two ASTs. Experience has shown that this can be problematic because some processes may have relatively low emissions but be subject to occasional spikes causing the CEMS to exceed the limits for operating outside its valid calibration range.  This can lead to frequent repeat QAL2s being performed that show no improvement in the calibration function. To alleviate this problem, it is acceptable to increase the trigger level from 5% to 10%.


	
	

	NPL
	
	
	
	
	16. After the initial QAL2, the competent authority may allow ASTs during the following years. This would mean that at year 6 in the QAL2/AST cycle an AST may be performed instead of a QAL2. However, this can only take place if there has been no significant change to plant operation or fuel since the last AST, and if at least 95% of the CEMS measured values at standard conditions obtained since the last AST and the SRM measured values obtained during the AST, are less than the maximum permissible uncertainties.


	
	

	NPL
	
	
	
	
	17. Extending the calibration range.  There may be cases where an operator would need to perform a QAL2 several times because of the unpredictable nature of emissions. If the operator can demonstrate this unpredictability and can use surrogates to extend the valid calibration range to an acceptable degree of accuracy, then it may be extended with the consent of the competent authority. 

In special situations such as these, the valid calibration range may be extrapolated up to: 

· 2 times the daily ELV for gases 

· 3 times the daily ELV for dust. 

The highest reading with a surrogate must not differ from the extrapolated calibration function by more than half the 95% confidence interval of the ELV. This arrangement applies to combined cycle gas turbines and solid fuel power stations with low CO emissions.


	
	

	NPL
	
	
	
	
	18. Test laboratories must provide the operator (and us if requested) an indication of the results of the QAL2 or AST not later than one calendar month after the completion of the exercise, provided that the test laboratory has all the information required.  On receipt of the final report, the operator must email it to their Regulatory Officer, within one calendar month of receiving it.

The results of the QAL2 must be implemented within six weeks of receipt of the test laboratory report and no later than six months after the test date.


	
	

	NPL
	
	
	
	
	19. During an AST, an operator may request that the test laboratory collects enough data to cover the requirements of a QAL2. If an AST failure occurs and it is not possible to provide a satisfactory explanation for a failure, recognising that this might also be caused by poor historic QAL2 implementation, then the additional data collected during the AST test may then be used to generate a new QAL2 calibration function. Separate reports must be generated for the AST and QAL2. A summary of the AST failure and investigation must be included in the CEMS maintenance log.

	
	

	NPL
	
	
	
	
	20. Zero and span tests.  Specify Pass/Fail criteria. 


	
	

	NPL
	
	
	
	
	21. Linearity test.  Clarify the approach to incorporating higher concentrations to cover peak process emissions. 


	
	

	NPL
	
	
	
	
	22. Peripherals. Make it clear that QAL2 must be performed for peripherals and the factors applied ahead of performing the main QAL2 calibrations (currently very confused and confusing in the text). 


	
	

	NPL
	
	
	
	
	23. QAL2 calibration Procedure c).  When does it make more sense to calibrate using reference materials alone rather than including data points that are within the ‘noise’ of either or both the AMS and the SRM? 


	
	

	NPL
	
	
	
	
	24. QAL2 calibration Procedure d) (as defined in EN ISO 16911-2).  When does it make more sense to force the calibration function through zero, especially for dust?


	
	

	NPL
	
	
	
	
	25. QAL2 calibration. Method of standard addition for extending QAL2 calibrations
	
	

	NPL
	
	
	
	
	26. QAL3 for water vapour.  Clarify the requirements. 


	
	

	NPL
	
	
	
	
	27. Treatment of Annual ELVs as specified in the BREFs – they should be used for QA assessment if significantly lower than the Daily ELV (and when a Daily ELV is not specified). 


	
	

	NPL
	
	
	
	
	28. Consistency with EN 15259.  Guidance on placement of the SRM sample probe and specify the use of a given sample location from year-to-year between the QAL2 and ASTs (to minimise positional uncertainty).


	
	

	NPL
	
	
	
	
	29. Ensure consistency with the DAHS standard EN 17255-1.


	
	

	NPL
	
	
	
	
	30. Consider the impact of changes in stack gas conditions post carbon capture plants on EN 14181 and reporting according to EN 17255-1.  


	
	

	
	
	
	
	
	
	
	

	Jurij ČRETNIK, RACI, Slowenia
	
	
	
	
	31. In EN 14181 in Annex E bad example (we already discussed, but we were not allowed – only amendment!).

SRM should be in “unit” EXTINCTION or mg/m3 and not in mA.

Such calibration function is range dependent!


	
	

	
	
	
	
	
	
	
	

	Bengt Löfstedt, OPSIS AB, Sweden
	
	
	
	
	32. Zero and span checks under QAL3 are parts of recurring maintenance of AMS. These checks are typically not the only maintenance work to be done but they may be the most time consuming, costly, and error-prone maintenance activities.

Current EN 14181 §7.5.2 p1 states that the maintenance interval established under the performance testing of the AMS (EN 15267-3) also is the minimum frequency of the zero and span checks. However, this statement neglects scenarios where the maintenance interval is governed by other activities than necessary zero and span checks.

Reasonably, the interval of zero and span checks should relate to the drift behaviour of the AMS, not to some other maintenance activity not affecting the drift. Yet, EN 14181 (and EN 15267-3) seems to presume that zero and span checks always are the activities that governs the maintenance interval. It is true for some types of elder AMS technology, but not for all types of AMS.

EN 15267-3 §12.4 opens up for drift behaviour-based intervals for checks of zero and span points. Following field tests, the interval may be up to 12 months. It is under the side condition “if the AMS does not require any service” but it doesn’t address what is meant by “service” and how that service may or may not affect the drift. It seems as if someone had a good thought but it was not followed through all the way Also here, the standard seems to neglect the scenario where “service” (maintenance) is required but not because of the drift behaviour, and that the service in question will not affect the drift.

In summary, the standard forces plant operators to do costly and error-prone zero and span checks that are not necessary. It prohibits them from utilizing the long-term stability of some types of AMS (a key feature), for no good reason.
	Add the following sentence at the end of EN 14181 §7.5.2, first paragraph:

The plant operator may also perform less frequent zero and span checks to the extent an outcome of a field test of drift behaviour under EN 15267-3 allow longer intervals between such checks.

I assume that it is inappropriate to refer to specific paragraphs in other standards but if not, the reference to EN 15267-3 can be clarified through this alternative phrasing:

The plant operator may also perform less frequent zero and span checks to the extent an outcome of a field test of drift behaviour under section 12.4 of EN 15267-3 allow longer intervals between such checks, as stated by “maximum allowable maintenance interval” in EN 15267-3 Table 8.

The sentence preceding this proposed amendment (“…may perform more frequent zero and span checks.”) remains. Accordingly, nothing prevents the plant operator from performing the zero and span checks as often as they wish.
	

	DE
	
	
	
	
	33. If the drift is exceeded within the scope of a QAL 3, the measured value before and after the adjustment must be documented
	
	

	DE
	
	
	
	
	34. QAL2 is completed after parameterization of the evaluation system. The report on QAL2 must be submitted to the authority within the time limit specified in the national legislation.
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