Proposed Rewording for Discussion  
(REC Meeting 22nd November 2011)  


9.
Performance requirements
9.1.
REC approved under this regulation shall meet both of the following criteria

- the emission limit values as specified in paragraph 9.2 and

- the reduction levels as specified in paragraph 9.3 

9.2.
Limit values


The engine or engine system shall meet at least the next higher emission stage with respect to the limits of Regulation No. 49 and No. 96 based on the engine baseline emissions, as measured using the test procedure(s) associated with the limit values to be achieved.

9.2.1.
The requirements for each type of REC are illustrated in the tables below.  
9.2.2
Notwithstanding the requirements of paragraph 9.1, no Level 2 REC shall have a lower performance with respect to emissions of NOx or PM than would be required to qualify it as a Level 1 REC.  
9.4.
NO2 emissions requirements for Type I and Type II RECs.

9.4.1.
For a Type I REC, NO2 emissions shall not be greater
 than the NO2 baseline emissions, measured as defined in Annex 13. 

9.4.2.
For a Type II REC, the proportion of the NOx emitted which is emited as NO2 
shall not be more than [30]% greater than the proportion of the NOx emitted which is emited as NO2 in the baseline emissions, measured as defined in Annex 13
.
9.6.
Other secondary emissions requirements...

9.6.1.
Emissions of ammonia shall not exceed 10 ppm when measured using the procedures defined in Annex 4 Appendix 7 to the 06 
series of amendments to Regulation 49.

9.6.2
The manufacturer of the REC system shall provide documentary evidence to show that materials and processes used in the REC do not present any additional hazard to health or the environment in accordance with the requirements of Annex 13.



11.
Modifications to engine baseline emissions
Any engine operation parameter specified by the original engine manufacturer, such as maximum allowable exhaust gas back pressure, [to be completed] shall not be affected by the REC except with the written permission of the original engine manufacturer.   Back-pressure modifications can be allowed by written permission of the original engine manufacturer.



14.
Particulate reduction REC family

14.1.
The approval of a particulate reduction REC will continue to be valid for a nominally similar system in a different configuration or application provided that it does not deviate from the tested system with respect to the following features:


a)
Type of retention and functioning of reduction material (for example, adhesive or mechanical fixing, metallic or ceramic material, barrier filtration or aerodynamic separation);






********  


f)
Volume of each active component (e.g. DOC, filter substrate,…)
 which must be within ± 30% of the volume 
of the tested device;


g)
Type of regeneration (whether periodic or continuous);


h)
Regeneration principle (for example, catalytic, thermal, or electrothermal) and regeneration strategy (for example passive, active, forced);

i)
Method and control strategy for introducing additives or reagents (if used);




j)
Type of additive or reagent (if used);


k)
 Installation conditions 
(max. + 0.5 m introduction difference between the turbocharger outlet (turbine) and the inlet of the particulate reduction REC) The distance between the turbocharger outlet or, in the case of an engine without a turbocharger, the exhaust manifold exit plane must be no more than 0.5 m different from the distance on the tested system.  Where a heater is used or a reagent is introduced into the exhaust stream, the heater or reagent introduction device must be positioned so that they provide the same distribution of heated gas or reagent at the inlet to the active element of the REC.  This condition will not be considered to have been met if the position of the heater or introduction device is further than a maximum of [0.5] 
metres from its position relative to the inlet of the active element in the tested device
. ;


l)
Type of any catalytically active material;


m)
With or without an upstream oxidation catalyst.

17.3.
The specific fuel consumption of the engine during the applicable test cycle shall be not more than [4]%
 for PM REC and for NOx REC? 
greater in the retrofitted condition than the mean specific consumption in the non-retrofitted condition.  [The change in specific fuel consumption must be declared on the type-approval certificate if it is greater than 1%.]  



18. 
Choice of the test engines and REC combination


The test engines shall originate from an engine family corresponding to the subsequent application range of the REC.  The emissions performance of the test engine shall meet the limits for the applicable baseline emission stage.


The test engine [and REC combination] for the selected application range shall meet the following criteria:


a)
the engine shall have a nominal power output that is between 60% and 100% of the maximum power of the parent engine in the particular family when assessed in accordance with the procedures of Regulation 49 or Regulation 96
 or, in the case of a REC for which approval is sought for use in both on-road and off-road applications, when assessed in accordance with the procedures of both these Regulations;


b)
the REC shall have the highest space velocity within the application range of  the REC combined with the selected test engine;

19.
Operating behaviour and safety hazard 

No impairment of the operating behaviour of the vehicle or machine, and no additional safety hazard (such as impairment of the operator’s field of view or dangerously increased temperatures of accessible surfaces.) 
 shall arise during ordinary operation of the machine as a result of the installation of the REC.  [Additional hazards of an ordinary engineering nature (such as moving parts, pressurised fluids and elevated temperatures) are permissible when the components concerned are protected, and labelled where appropriate, to the same extent and level as existing parts posing similar hazards on the vehicle or machine.]  

The operator is responsible for the operation of the vehicle or machine equipped with the REC
.

[Any additional hazards or precautions required during operation or maintenance of the vehicle or machine as a result of the fitting of the REC must be communicated to the owner in a form suitable for onward transmission to operators and maintenance personnel.]  

21.
Use of additives or reagents 
In the case of a REC which makes use of a consumable additive or reagent, 
a)
Any precautions in the handling of the additive or reagent must be communicated to the owner in a form suitable for onward transition to operators and maintenance personnel,

b)
All tanks and containers on the vehicle or machine must be appropriately labelled [in accordance with either local legal requirements for the country in which the vehicle or machine will operate or the requirements of UNECE Regulation XXX
 where the requirements of the Regulation exceed local legal requirements].  
The nature of the additive or reagent and its reaction or dissociation products, both intended and unintended, in association with exhaust gas and the materials used in construction of the REC shall be explicitly addressed in the assessment of secondary emissions produced in accordance with Annex 13 to this Regulation.  
22.6.
Where the REC uses consumable reagents or additives, the instructions shall specify whether those reagents need to be refilled by the vehicle or machine operator between normal maintenance intervals, and shall indicate a likely rate of reagent consumption.  The instructions shall specify the type and quality of the consumable reagents or additives used.  
[22.X

The instructions shall state, in the case of a reagent liable to be affected by extremes of ambient temperature, the temperature limits outside which measures such as insulation or heating or cooling of the reagent tank or container or delivery system will be necessary in order to ensure effective operation of the REC.  The temperature effects to be considered should include those associated with changes of state such as freezing and evaporation, and the acceleration of chemical reactions to an extent that is likely to impinge upon the effectiveness of the reagent during the period of time that it might reasonably be expected to be stored on the vehicle or machine.
]  
22.7.
The instructions shall state that, where the fitting of the REC is a condition for operation of the vehicle or machine in a particular country or area, or where fitting of the REC entitles the vehicle or machine owner to incentives or privileges, the failure to maintain the REC in proper working order (including the failure to ensure a proper supply of any reagent or additive), may be a criminal offence or constitute a breach of contract.  

24.
Modification and extension of approval of a REC 

24.1.
Every modification [relevant in the context of this Regulation] 
of likely to affect the performance or durability of the REC shall be notified to the authority, which granted the REC type approval.  The authority will reach a decision upon whether or not the modifications are likely to have an appreciably adverse affect, and so whether or not the REC still complies with the requirements using either:  

a)
Good engineering judgement and any supporting information provided by the manufacturer, or,  


b)
in cases where doubt exists, a further test report from the technical service, or, 


c)
a combination of both of the above.  
24.1.1.
Consider that the modifications made are unlikely to have an appreciably adverse effect and that in any case the REC still complies with the requirements, or

24.1.2.
Require a further test report from the technical service responsible for conducting the tests.

24.2.
In both cases described in paragraphs 11.1.1. and 11.1.2. above, the authority shall be presented in the updated installation manual.  Where the type approval authority approves the modification, a reference to its formal notification of that approval shall be included in the installation manual for the REC
.  

Annex 13
Secondary emissions  

1.
The REC shall not produce noxious secondary emissions at concentrations known to be hazardous to health.  For the purposes of this Regulation secondary emissions produced at concentrations not significantly higher than the concentrations produced by emission control systems fitted as original equipment on engines type-approved in accordance with the requirements of Regulation 96 or Regulation 49, as appropriate, shall be considered not to be hazardous to health.  

2.
The applicant for approval shall provide the approval authority with an assessment of the performance of the REC with respect to secondary emissions.  The assessment shall address all likely noxious secondary emissions from the REC having regard to its working principle, its design, its method of construction, and the materials employed.  

2.1
The assessment may be based upon sound engineering analysis and judgement, upon the results of tests or simulations, upon the results of analysis or tests of similar systems or technologies, or upon any combination of these elements.  

3.
The applicant may be required to perform tests for secondary emissions as a prerequisite for approval in cases where the assessment of the performance of the REC with respect to secondary emissions produces a reasonable expectation that the requirements of paragraph 1 of this annex will not be met, but not otherwise.  
(New Definition to Support Annex 13)  
3.XX.
"Secondary emissions" means emissions of gases or other materials which are not currently regulated and which are produced either by the activity of the REC or as a consequence of its design or construction.  This definition includes emissions of fuel-borne catalysts and other reagents introduced in association with the REC and of their reaction products.  
�Wording of relevant measurement section to show that this means within the tolerance of the measurements ( 2%?). 





Need also to check whether systems such as burners can achieve “no increase”.


�Wording needs to be improved.


�This wording is intended to make it clear that it is the proportion that must be no more than 30% greater.  (So that, for instance, 10% primary NO2 in the baseline is allowed to become 13% primary NO2 after the REC, and not 40% primary NO2 after the REC.)  Does it make that clear?  


�
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�
50 – [as specified in Annex 5] �
�
90 – [as specified in Annex 6] �
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�Check whether there is a ref in the 05 series.


�Check wording.


�Check wording


�Boundaries of the volume to be checked (+ & -)


�Better wording to be found for active systems


�Is this a reasonable figure for this case?  


�This text is based upon the proposed text for the NOx control REC, which I think is based upon the Euro VI requirements.  


�4% is in anlage XXVII


�Much as I dislike increases in fuel consumption, I think that we should leave it to manufacturers to decide whether they want to use a NOx control process that involves a significant associated fuel consumption penalty, and to the market to decide whether it wants such a thing.  


�Have we already got this requirement?  I am suggesting a minimum change for declaration on the grounds that values much below one percent are probably going to be statistically insignificant or due to differences in the test cycles.  


�Check wording


�Consider additional generic wording


�Ask Mr Billi if ok.


�We cannot make the operator legally responsible in a UNECE Regulation.  Local law and practice will define who has legal responsibility.  


�Consider additional wording.


�I have assumed that there is a Regulation that could be called up, here.  


�This proposed paragraph is primarily intended to address concerns about low temperature operation with current SCR systems.  


�I am not sure whether the second part of this proposed paragraph is a good idea or not.  


�Add clarification about relevant modifications related to the test report or information document?


�Is this the intended sense of this paragraph?  I have removed the word “updated” because its presence seemed to involve the risk of someone believing that they did not need to include the additional information until they decided to re-publish the manual.  
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