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1 Overview

This report summarizes the testing and presents the results of emissions tests carried out for
verification testing for catalyst destruction efficiencies for carbon mon oxide {CO}) and nitrogen
oxides {NOx) to satisfy the requirements of DEQ Permit to Install 327-28D. Tests were carried
out on representative engines, catalyst configurations and operating cycles. For CO this was
conducted on a gasoline engine and for NOx the test was conducted on a diesel engine,

Destruction efficiency over 24hrs for CO was 98.0% and for NOx was 89.2%.

*

2 Testing Description

21 Background

Each test consisted of running a gasotine and diesel engine over a twenty four (24) hour period,
utilizing typical test cycles and catalysts and establishing the destruction efficiencies of CO and
NOx respectively. This was achieved by sampling emissions upstream and downstream of each
catalyst system each hour. From these results an emission destruction efficiency was calculated.
The analysers used were Horiba Mexa 7500D's calibrated with NIST traceable gasses. {See
appendix 4.3). All analysers are zeroed and spaned with their relevant calibration gasses. (See
appendix 4.3) prior to use.

2.2 TestCycles

2.2.1 Diesel Nitrogen Oxides (NOx) Reduction Test

The test was to demonstrate that the NOx produced during the catalyst aging test cycle is
reduced, the catalyst destruction efficiency is equatl to or greater than 75% and report the
total mass of NOx over a 24hr period.

The test used a Sensors EFM3 in the exhaust stream to calculate exhaust volume directly.

The test was run over a twenty four hour period with emissions and relevant engine data
sampled on an hourly basis. NOX emissions were measured using a Horiba Mexa CLA-
720A NOx analyzer (See appendix 4.1} as well as the on board NOx sensors fitted to the
catalyst system. The analyzers were calibrated prior to testing with NIST traceable gases.
(See appendix 4.3). Results were then calculated to establish the mass emissions
produced and overall catalyst destruction efficiency.

Testing was started on 24" August 2015 and completed 24 hours later utilizing standard
low Sulphur diesel,
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See appendix 4,21 for set up sheet and location of sampling points.

2.2.2 Gasoline Carbon Mon Qxide (CO) Reduction Test
The test was to demonstrate that the CO produced during the catalyst aging test cycle is
reduced, the catalyst destruction efficiency is equal to or greater than 95% and report the
total mass of CO over a 24hr period,

The test measured exhaust flow rate by calculation from measured air fuel ratio and fuel
flow on an hourly basis.

The test was run over a twenty four hour period with emissions and relevant engine data
sampled on a second by second basis. CO emissions were measured using Horiba Mexa
NDIR CO analyzers AlA-722 (high). (See appendix 4.1). The analyzers were calibrated
prior to testing with NIST traceable gases. ' (See appendix 4.3). Results were then
calculated to establish the mass emissions produced and overall catalyst destruction
efficiency.

Testing was started on 3 September 2015 and completed 24 hours later utilizing standard
ULG 95 gasoline.

See appendix 4.22 for set up sheet and location of sampling points.

2.3 Test Equipment

All testing was conducted within test cell number 19 for the diesel NOx efficiency tests and test
cell number 17 for the gasoline CO efficiency tests. The test equipment and setup were typical of
any of the other test cells within the facility.

Specification of the emission analyzers can be found in appendix 4.1
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