Updated on 24 JUL 2014

Emission Regulations on JPN, EU and USA

Model Year 2002 ' 2003 ' 2004 2005 2006 2007 2008 ' 2009 2010 ' 2011 ' 2012 2013 2014 2015 2016 2017 2018
US EPA 40 CFR Part 1039 (June 29, 2004) Production Date () Note: (NOx or NOx+NMHC / CO / PM) or (NOx / HC / CO/PM)  Unit: g/lkWh
I I | | | |
0<P<LK8 Tier 1 (10.5/8.0/ 1.0) Tier 2 (7.5 /8.0/0.80) Tier 4 (7.5/8.0/0.40*) Tier 4 (7.5/8.0/0.40*) NRTC/NTE Test mode effective
| I | I | | I |
8=P<19 Tier 1 (9.5/ 6.6/ 0.80) Tier 2 (7.5/ 6.6 / 0.80) Tier 4 (7.5/6.6/0.40) Tier 4 (7.5/6.6/0.40) NRTC/NTE Test mode effective
| | I | I | I I I
19=P<K37 Tier 1(9.5/5.5/0.80) Tier 2 (7.5/5.5/ 0.60) Interim Tier 4 (7.5/5.5/0.30) Tier 4 (4.7 /5.5/0.03)
| | | | I | | |
37=P <56 Tier 1 (9.2/---/---) Tier 2 (7.5 /5.0 /0.40) Interim Tier 4 (4.7 /5.0 /0.30) (Option #1) Tier 4 (4.7/5.0/0.03)
. . . Interim Tier 4 Tier 4
<p<75 |  Tierl (9.2 /|-
56 <P <75 Tier 1 (9.2 /---/---) Tier 2 (7.5 /5.0 / 0.40) Tier 3 (4.7 /5.0 / 0.40) (3.4/0.19/5.0/0.02) (0.40/0.19/5.0/0.02)
I | I | | I
Tier 1 . . Interim Tier 4 Tier 4
<
5P <130 oo Tier 2 (6.6 /5.0 /0.30) Tier 3 (4.0/5.0/0.30) (3.4/0.19/5.0/0.02) (0.40/0.19/5.0/0.02)
| I | I I | |
Tier 1 : . Interim Tier 4 Tier 4
<
130 £ P < 225 O, B D Tier 2 (6.6 / 3.5/ 0.20) Tier 3 (4.0/3.5/0.20) (2.0/0.19/3.5/0.02) (0.40/0.19/3.5/0.02)
I | | | | I I
. . Interim Tier 4 Tier 4
<
225 = P < 450 Tier 2 (6.4 / 3.5 / 0.20) Tier 3 (4.0/3.5/0.20) (2.010.19/3.5/0.02) (0.40/0.19/3.5/0.02)
| | | l | | |
. . Interim Tier 4 Tier 4
<
450 = P < 560 Tier 2 (6.4 / 3.5/ 0.20) Tier 3 (4.0/3.5/0.20) (2.0/0.19/3.5/0.02) (0.40/0.19/3.5/0.02)
[ [ \ \ \ [ [ [ [
Fuel Sulfur 5000ppm | 500ppm ‘ ‘ ‘ 15ppm
* Interim Tier 4 ( 56kW-560kW ) : Alt. NOx Phase-in Option
EU Directive 2004/26/EC (April 21, 2004) Placing On the mg
[ [
0<P<LK8 No Regulation
\ \ \ \ \ l \ \ \ \ \ \ \ \ l
8 = P<18(19) No Regulation
| | | | | | | | | | | | | | |
Stage 11 (8.0/1.5/5.5/0.8 Stage Il A (7.5 /5.5/0.6
18(19) < P<37 gell ( ) g (L5 )
Constant speed --> Stage 11 (8.0/1.5/5.5/0.8) Stage Il A (7.5 /5.5/0.6)
| | I | I I
37 <P <56 Stage | (9.2/1.3/6.5/0.85) Stage Il (7.0/1.3/5.0/0.4) Stage Il A (4.7 /5.0/0.4) Stage Il B (4.7/ 5.0/ 0.025)
- Constant speed --> Stage 1 (7.0/1.3/5.0/0.4) Stage Il A (4.7 /5.0/0.4)
| | I I I I | |
Stage IV
<
56 =P<75 Stage | (9.2/1.3/6.5/0.85) Stage Il (7.0/1.3/5.0/0.4) Stage lll A (4.7 /5.0/0.4) Stage Il B (3.3/0.19/5.0/0.025) (0.4/0.19/5.0/0.025)
Constant speed --> Stage Il (7.0/1.3/5.0/0.4) Stage Il A (4.7 /5.0/0.4)
| | I I | | | |
Stage | Stage IV
<
75 =P < 130 (9.2/1.3/5.0/0.7) Stage Il (6.0/1.0/5.0/0.3) Stage Il A (4.0 /5.0/0.3) Stage Il B (3.3/0.19/5.0/0.025) (0.4/0.19/5.0/0.025)
Constant speed --> Stage I1 (6.0/1.0/5.0/0.3) | Stage Il A (4.0 /5.0/0.3)
| I | |
Stage IV
<
130 = P < 560 Stage 11 (6.0/1.0/3.5/0.2) Stage Il A (4.0 /3.5/0.2) Stage Il B (2.0/0.19/3.5/0.025) (0.4/0.19/3.5/0.025)
Constant speed --> Stage I1 (6.0/1.0/3.5/0.2) Stage Il A (4.0 /3.5/0.2)
| | ] | | | | | | | ]
Fuel Sulfur 2000ppm [ 1000ppm
[ I I I I I I I I I
(Test Fuel Sulfur) 300ppm (Stage 1l A) I 10ppm (Stage Il B & IV)
JPN Ministry of the Environment (6/30/03 Report ) Registration of Equipment () Note: (NOx+NMHC / CO/PM / (smoke(%)) or (NOx / HC / CO / PM / (smoke(%)) Unit: g/kWh
\(2006 Regulation covers off-road special motor vehicle also) HC for 2011 Regulation is Non-Methane hydrocarbons(NMHC) Smoke test for 2014 Regulation is measured by opacimeter Unit: m™ s :Extended production period
o<P<s8 No Regulation
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \
8=P<19 No Regulation
I | | | | | | | | | | | | | |
_ *(~31/Aug) . Y% (~31/Aug) 2013 Regulation| <(~31/Aug) | 2014 Regulation
19=P<K37 2003 Regulation (8.00/1.50/5.00/0.80/ 40
~1/0 ¢ ( ) ~1/0ct 2007 Regulation (6.00/1.00/5.00/0.40/40)) ~1/0ct (4.0/0.7/5.0/0.03 / 25) ~1/0ct (4.0/0.7/5.0/0.03/0.5)
I I I I \ \ \ \ \ \ I \ \ \ \
) > (~31/Aug) ¥ (~31/0ct) 2013 Regulation Y (~31/Aug) 2014 Regulation
37=P <56 2003 Regulation ( 7.00/1.30/5.00/0.40/ 40 i . . . . 9
~1/0ct g { ) ~1/0ct 2008 Regulation (4.00,/0.70 /5.00/0.30/35) ~1/0ct (4.0/0.7/5.0/0.025/25) | ~1/oct (4.0/0.7/5.0/0.025 /0.5)
I I I I I I I I [ I I I I I
~3 i ~31/M 5 ~
56 <P <75 2003 Regulation ( 7.00 / 1.30 / 5.00 / 0.40 / 40 ) *(~31/Aug) 2008 Regulation e 2012 Regulation X (~31/Aug)
~1/Oct ~1/Oct (4.00/0.70/5.00/0.25 /30 )| ~1/0ct (3.3/0.19/5.0/0.02 / 25) ~1/Oct 2014 Regulation(0.4 /0.19 /5.0 / 0.02/0.5)
I I I I I I I [ I I I I I I I
. Y (~31/Aug) Y (~31/0ct) 2012 Regulation Y (~31/Aug)
75 = P <130 2003 Regulation (6.00/1.00/5.00/0.30/ 40 i
~om o eauaton : | ~yjo 2007 Regulation (3.60/0.40/5.00/020/25) ~1/0ct (3.3/0.19/5.0/0.02/25) | ~1/oct 2014 Regulation (0.4/0.19 /5.0/0.02 /0.5)
| | I I I I I I [ I I I I I I
~31/A i ~31/M 3 ~31/A
130 = P < 560 2003 Regulation (6.00/1.00/3.50/0.20/40) X 31/Ave) 2006 Regulation i31/Mar) A = (31/Aug) ;
~1/0ct ~1/0ct (3.60/0.40/3.50/0.17/25) | ~1/Oct (2.0/0.19/ 3.5 /0.02 / 25) | ~1/0ct 2014 Regulation (0.4 /0.19 /3.5 /0.02 / 0.5)
Ministry of Land, Infrastructure and Transportation / Recognition system for construction machinery
| |(construction machinery not covered by off-road regulation's type approval)
0<P<L75(8) No Regulation
75 <P <15  [lstStep (12.4/2.4/5.7/---/50)|
8<P <19 |2nd Step(9.0/1.5/5.0/0.8/40) - 3rd Step* (7.5/5.0/0.8/40)
15< P < 30 1st Step (10.5/1.9/5.7/---/50)|
19 <P <37 |2nd Step(8.0/1.5/5.0/0.8/40) ____ 3rd Step* (6.0/1.0/5.0/0.4/40)
30 <P <272 |istStep (9.2/1.3/5.0/---/50) |
37 <P <56 |2ndStep(7.0/l.3/5.0/0.4/40) --___ 3rd Step* (4.0/0.7/5.0/0.3/35)
I I I I I I
56 <P <75 |2nd Step(7.0/1.3/5.0/0.4/40) ~____ 3rd Step* (4.0/0.7/5.0/0.25/30)
| | | | | |
75 = P <130 |2nd Step(6.0/1.0/5.0/0.3/40) . 3rd Step* (3.6/0.4/5.0/0.2/25)
| | | | | |
130 = P < 560 |2nd Step(6.0/1.0/3.5/0.2/40) --___ 3rd Step* (3.6/0.4/35/0.17/25)
Japan Land Engine Manufacturers Association (below 19kW) Voluntary Regulation Note: (NOX+NMHC /CO/PM )  Unit: g/kWh
| | |
0<P<8 Tier1 (7.5/8.0/0.80) |[Tier2 (7.5/8.0/0.40')
| | 1 |
8=P<19 Tierl (7.5/6.6/0.80) Tier2 (7.5/6.6/0.40)
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
7 1| Entered into force Drafting or studying No limit/ no regulation

2 ltalic bold red character shows the limit requires aftertreatment for PM.

3 Italic bold red character shows the limit requires aftertreatment for NOXx.




Updated on 5 JUN 2014

Emission Regulations on China, Korea and India

Model Year 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 ! 2013 ! 2014 ! 2015 ' 2016 ! 2017 ' 2018 2019
Chinese National Environmental Protection Agency (Sales date bas () Note: (NOx or NOX+NMHC / CO / PM) or (NOx/HC/CO/PM)  Unit: g/kWh
| | | | | |
0<P<8 [Staget @8.4112.3:-  [Stage2 (10.5/8.0/1.0)
| I ]
8 < P < 18(19) [Stage1 (12.9/8.4/--) |Stage2 (9.5/6.6/0.8) Stage3 (DRAFT) (7.5/5.5/0.6)
I I [ I I I
18 (19) < P < 37 [stage1 (10.8221/84/1.0)|  |Stage2 (8.0/1.5/5.5/0.8)
I I [ I I I : ] [ I I
37=P<L75 |Sta991 (9.2/1.3/6.5/0.85) lStageZ (7.0/ 1.?; /5.0/ 0.4)‘ ESta‘qu (DRAFT) (4.7/ ?.O /0.4) ‘
\ \ y
75 = P <130 |Sta991 (9.2/1.3/5.0/0.7) |Stage2 (6.0/1.0/5.0/0.3) ‘Stage3 (DRAFT) (4.0/5.0/0.3)
\ \ \ I \ — I \ \
130 = P < 560 |Stage1 (9.2/1.3/5.0/0.54) | |Sta e2(6.0/1.0/3.5/0.2) ‘Stage3 (DRAFT) (4.0/3.5/0.2)
China Beijing (Sales date base) () Note: (NOx or NOX+NMHC / CO / PM) or (NOx/HC /CO/PM)  Unit: g/lkwWh. Smoke: (Engine Smoke / Equipment smoke) Unit: m™
\ \ \ \
Stage3 (75755766 Ystagea (7.5 5/5 5/0.6)
P <37 Smoke: (0.8/1.0)  |Smoke: (0. 5/0 6)
|
Stac);e3 (47/50/ |Staged (4.7 / 5.0/ 0. 025)
37 =P <56 0.4
[ I I
56 <P <75 cS)t‘61:1%e3 (4.7/5.0/ Stage4 (3.3/0.19/5.0/0.025)
J I I
75 < P < 130 gtéac);e3 (40/50/ |Stage4(3.3/0.19/5.0/0.025)
[ I I
130 < P < 560 Siage3 (40135 Stage4 (2.0/0.19/3.5/0.025)

Korea (KMOE) construction equipment Manufacture date (Import date)

| |

o<P<8 Stage4(7.5/8.0/0.4)
8=P<19 | | | | ‘ | | | | Stage4( LLSI 6.6 / 0.4‘1)

19<P <37 Stadel (9.5/ 5.‘5 /0.8) |‘Stage2 (ﬁ/5.0/0.4) | Stage3 (E‘/ 55/0.3) ‘ | | Stage4( Q/ 5.5/ 0.63 )

37 <P <56 Stag;el(92/1‘3/55/06|‘Stage2(75‘/50/04)‘ Stag‘jeS(‘ﬂ‘IS.OIOA)‘ Stage4(47/50/003)

56 <P < 75 Stagel(92/13/55/06|Stage2(75/50/04) Stage3(ﬂ‘/5.0/0.4)‘ Stage4(04/019/50/0025)
75 = P <130 Stagel (0.211.3/5] |Stage2 (6.6 6 /5.5/0. 3) Stage3 (4.0/5.0/0.3 )‘ | Stage4( 0.4 /0.19/ 5.0 / 0.025 )
130 = P < 560 S1 |Stage2 (6. 6‘/3 51/0.2) Stage3 (@ / 3‘.5 / 6.2 )‘ Stage4( O.Ll /0.19/ 3.‘5 / 0.025 )[

| | | | |
Korean Ministry of Environment(KMOE) Agricultural Equipment Equipment Production Date (Custom Clearance for Import)

| | | | | |

o<P<s8 No Regulation Stage4 (7.5/8.0/0.4)

8=P<19 | ‘ | J | | No Reéulation | | | | Stage4 (ﬁ/ 6.6 / O.‘4)

19<P <37 — | | | No I‘?egulation | | | | s3 (‘EIS.SIO.S) Stage4 (ﬁ/ 5.5/ o.oé)

37 =P <56 | | | ‘ | No I‘?egulation | | | | S3 (‘4_7/5.0/0.4) Stage4 (ﬁ/ 5.0/ o.o:;)

56 =P <75 | | | | | No Regulation | | | | Stag;e3 (4.7/5.0/0.4) Stage4 ( 0.‘4/0.19/5.0/0‘.025)
75 £ P <130 | | | | | No I‘?egulation | | | | |Stag;e3 (@/5.0/0.3‘) Stage4 (0.4‘1/0.19/5.0/0[.025)
130 = P < 560 | | | J No Regdlation | | | | | |Stag;e3 (4.0/3.5/0.2) :Stage4 (0.4 /0.19/ 3.5‘/ 0.025) |

India/Agriculture tructor (April 10, 2007)
|

0<P<8 harat Stage3A (8.5/5.5/0.80)
| | |
8<P<19 Bharat Stage3 (9.5/5.5/0.80) harat StageBA ( & /5.5/ 0.80)
19=P<37 haratStageBA(75/55/060)
Bharat Stage2 (15.0/9.0/1.00)
3T=P<75 haratStageBA(47/50/040)
75 = P < 130 Bharat Stage3 (9.5/5.5/0.80) harat Stage3A ( LO/ 5.0/ 0.30)
I I I
130 = P < 560 harat Stage3A (4.0/3.5/0.20)

India/Construction Equipment Vehicles (April 10, 2007)

0<P<8 |Bharat Stage2 (9.2/1.3/8.0/1.0) |Bharat Stage3 (7.5/8.0/0.8)

8=P<19 |Bharat Stage2 (9 2/1.3/6.6/0. 85) |Bharat étageB (E‘/ 6.6/0.8) |
19 P <37 |Bharat Stage2 (9.2/1.3/6. 5/0 85) |Bharat étageS (E‘/ 5.5/0.6) ‘
37<P<75 |Bharat Stage2 (9.2/1.3/6.5/0.85) |Bharat étages (g‘/ 5.0/0.4) |
75 < P < 130 |Bh$rat Stage?2 (9.2/1.3/5.0/0.70) |Bharat étages (@‘/ 5.0/0.3) |
130 £ P < 560 |Bh(‘51rat Stage2 (9.2/1.3/5.0/0.54) |Bharat étage3 (4_.0‘/ 3.5/0.2) |

() Note: (NOx or NOx+NMHC / CO / PM) or (NOx/HC /CO/PM)  Unit: g/kWh. Smoke: Unit: m™
| | | | | |

India/Gen Set Applications (May 17, 2002)

0<P=19 |Stage2 (9.2/ 1.3 /3.5/0.3) Smoke: 0.7 EStage3 (7.5/3.5/0.3) Smoke: 0.7 m*
| ] ] ] |
19<P=75 (031135000 Stage2 (9.2/1.3/3.5/0.3) Smoke 0.7 :Stage3 (4.7/3.5/0.3) Smoke: 0.7 m1
5) [ ] I |
75 < P =176 Smoke: 0.7 Stage2 (9.2/1.3/3.5/0.3) Smoke 07
Stage3 (4.0/3.5/0.2) Smoke: 0.7 m
176 < P < 800 |Stage2 (9.21 1.3/3.5/0.3) Smoke: 0.7
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2016 2017 2018
Fo0o1| Entered into force Drafting or studying No limit/ no regulation

2 ltalic bold red character shows the limit requires aftertreatment for PM.




