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What is the MAPTEST?

e Manufacturer’s protocol for exhaust
systems testing.

e Reference: MMSL 97-064.

e Based on the ISO 8178 test and the
CSA M424.2-90.

® Used for laboratory emissions wrll . reerveam—
testing of oxidation catalysts, diesel
particulate filters, etc.
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Why was the MAPTEST created?

e® Emissions data from manufacturers often did not include nitric oxide
(NO) and nitrogen dioxide (NO,) separately.

e This is important because they have different exposure limits.

e It was known that certain diesel oxidation catalysts produce NO, as
a secondary emissions and this was of specific concern.

e The diesel emissions measurement and analysis from M424.2-90
had become widely accepted and it was thought this could be used
to evaluate emissions control devices.
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How does it work? - Test Cycles
e Based on ISO8178 eight mode test.

ISC 8178/4 C1-cycle for construction site engines
Table 1 - Engine Operating Conditions (8-Mode Schedule) T
Mode  Speed ™1 % Load *2 Weighting
factor *3 [V}
3
g
1 rated 100 0.15 Q
'—
2 rated 75 0.15
3 rated 50 0.15
4 Rated 10 0.10
5 intermediate 100 0.10
idiin intermediate
6 intermediate 75 0.10 9 RPM 10 % CD
-8 X
7 intermediate 50 0.10 m 010 >
o1s\__/ 80 % 100% RPM
8 low idle 0 0.15
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Emission mplin
ssions Sampling
® Conventlonal em ISSIOﬂS on Iy Table 2 - Exhaust Gas Components to be Measured
® TeSt equment tO ISO81 78 component measured principle
measurement
O, paramagnetic
COo infra-red
CO; infra-red
NO chemiluminescent or FTIR (Fourier Transform)
NO; chemiluminescent or FTIR (Fourier Transform)
S0, infra-red or ultra-violet
THC heated flame ionization detection
diesel gravimetric analysis
particulate
matter (DPM)
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Evaluation

e Uses the exhaust quality index (EQI) for the integrated 1ISO8178
emissions results as an indicator of overall emissions.

_CO NO DPM ; SO, , DPM 74 1.27N0: . DPM
50 25 2 3 2 3

e The emissions system effectiveness (ESE) is calculated from the
change in EQI.

EQI

/)

EQI. . -EQI
oiESE="2 o Ol aan 109
baseline

5.4
I * I Natural Resources Ressources naturelles = Canada
Canada Canada /

S7P1 3



MDEC 2022

Why revise the MAPTEST?

e The ESE gave the mining industry their own evaluation tool for
aftertreatment device performance.

e But no effect on ventilation rates and no changes to certification.

e No consideration for secondary emissions like PAHs and VOCs
despite VOC mutagenicity tests being common around that time.

e Other protocols have become popular in the industry including the
VERT test, MSHA particulate filter requirements and EPA and CARB
verification programs.

e Time to revise the protocol.
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VERT Test — SN277206 govv oo

Secteur interdisciplinaire de normalisation Norme Suis:
Norma Svizzera

. 277206

e The VERT test is very well known R .

especially for comprehensive AR ani

analysis of secondary emissions.

. . Internal Combustion Engines — Exhaust Gas

® Very expensive and time After-treatment — Particle Filter Systems —

consuming but accepted globally. Testing Method

Verbrennungsmotoren — Abgasnachbehandlung —
Qo AISO based on |8081 78 C’] CyCle_ Partikelfiltersysteme — Prifverfahren
. . . Moteurs a combustion — Post-traitement des gaz

o TeStS emissions d uri ng D PF d'échappement — Systémes de filtres a particules —

regeneration similar to M424.2-22.  Methodedetest
e In-use verification component.
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MSHA particulate filter requirements

e MSHA requires diesel particulate filters to have a minimum
performance to achieve the PM g/h emissions rule.

Table I-1 Approva | Manufacturer Engine Model Rated | PI | DPMgm/r | Weighted Avg. | DPM Filter Efficiency Fitler Efficency
. _— P . I Na.
Type of Equipment Emissions Limit ‘When App -
(from date final * Meets EPA Horse | CFM | Wieighted | Horsepower [grfbhp-hr | To Oblain 5.0gmihr | To Obtain 2 5gmib|
rule published)
Permissible Lot i
newly introduced 2.5 grams per hour 60 days
existing fleet 2.5 grams per hour 18 months. ADD1 DEUTZ WM 816 @4 [15000| 2549 511 0.50 90.2
. A0DZ | CATERPILLAR 3306 PCNA 150 [z7000| 4588 87.2 063 946
Heavy duty nonpermissible A003_| GATERPILLAR 5304 PCNA, 00 [17500| 2974 561 0.51 916
newly introduced 5.0 grams per hour 60 days
existing fleet (interim)5.0 grams per hour 30 months AOO4 Isuzy Q0 100-306 70 |S0000] 84.06 ADT 209 LLAs)
existing fleet (final) 2.5 grams per hour 4 years ADO4 ISUZU QD 100-306 66 |10000| 16.99 34 0.50 853
AQ0S | Caterpiliar JI0EPCTA 190 |31000] 5268 95 0.55 95.3
Generators and compressors same as heavy duty same as heavy duty
Other light duty nonpermissible B070 | Farymann 43F 14 |4000 | 680 7.00 .87 26.4 632
newly introduced 5.0 grams per hour 60 days. B042 | Lister Petler LPUZ MKI 175 [5000 | 850 9.1 0.93 412 706
. (or listed EPA standards) B053 Kubote V12000 258 | 1500 256 13 0.20 00 19
entire flect no requirements B041 | Lister Petier LPU3 MKI 263 | 7000 | 1189 57 087 56.0 750
B062 Deutz F2L1011" 282 [1000 | 170 14 0.12 0.0 0.0
BO44 | Lister Petter LPLI3 MKII 29 [4500 | 765 151 051 46 67.3
B015 DEUTZ F2L 1011F° 30 |3s00 | s8s 156 0.38 15.9 56.0
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CARB Emissions Control Verification

-,

e Verified diesel emissions control strategy (VDECS)..

e (CCR 2700-2710) by the California Air Resources
Board (CARB) to reduce either particulate matter
or oxides of nitrogen, or both.

at least 25%,
eLevel 2 by at least 50%, and

e Level 3 by at least 85% or to achieve PM emission levels
of 0.01 grams per brake-horsepower-hour (g/bhp-hr) or
less.
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How can we build on this experience?

e Include secondary emissions in the MAPTEST.

e Include DPF regeneration performance evaluation and safety.
e Look at potential for in-use verification.
e Lessons learned

¢ MSHA — Revisions because of NO, formation potential.

o CARB — Recalls due to unsafe regen control in some DPFs.

e Ensure that specific needs of the mining industry are met.
e Emissions control for good air quality.

e Device safety for operator protection.
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How can you help?

e Revision of the MAPTEST will be a collaborative effort by device
manufacturers, mining companies, regulators and government.

e Please contact CanmetMINING if you are interested in joining the
MAPTEST review committee.

e Brent Rubeli
e brent.rubeli@nrcan-rncan.gc.ca
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Canada

© His Majesty the King in Right of Canada, as represented by the Minister of Natural Resources, 2022
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