Emissi

ion Regulations for CI Engines (from 2016 onward) 5 January, 2024

[ 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029~
NOX or NOX-+NMHC / CO / PM (, PN)) or (NOx / HC / CO / PM (, PN)) Unit: g/kWh

OkW < 8kW Tier 4 7.5/8.0/0.40[G2+NRTC]
8kW < 19kW Tier 4 7.5/6.6/0.40[G2+NRTC]
19kW < 37kW Tier 4 4.7/5.5/0.03[C1+NRTC]
37kW < 56kW Tier 4 4.7/5.0/0.03[C1+NRTC]
56kW < 75kW Tier 4 0.40/0.19/5.0/0.02[C1+NRTC]
130KW < 560kW. Tier 4 0.40/0.19/3.5/0.02[C1+NRTC]

Phase 1 (optional) Phase 2 P .02g/ kWh
c (EPA APU) P /kWh . or retrofit DPF
in Phase 2 PM=0.02g/kWh
> (CARB APU) or retrofit DPF
%APU: Auxiliary Power Unit (not to power truck)
- Truck TRU: Switching over to ZE Truck TUR. Beginning on December 31
e P DT RO 2023, fleet owners must meet required phase-in ZE Truck TRU fleet
(CARB TRU) ULETRU(PM=0.03g/kWh) (=g
- Other than Truck TRU: Starting in 2023MY, TRUs must meet PM
standards at or below 0.03 g/kWh (ULETRU) addition to Tier 4 compliai
TRU: Transport Refrigeration Unit
OkW < BKW Stage V 7.50/8.00 /0.40 [G2 or C1]
8kW < 19KW Stage V 7.50/6.60/0.40 [G2 or C1]
19kW < 37kW | StageIIA7.5/5.5/0.6[C1] Stage V 4.70/5.00/0.015, 1x102 [C1+NRTC]
m 37kW < 56kW Stage IIIB 4.7/5.0/0.025 [C1+NRTC] Stage V 4.70/5.00/0.015, 1x10 *? [C1+NRTC]
S6kW < 75kW Stage IV 0.4/0.19/5.0/0.025 [C1+NRTC] Stage V 0.40/0.19/5.00/0.015, 1x10 *? [C1+NRTC]
75kW < 130kW Stage IV 0.4/0.19/5.0/0.025 [C1+NRTC] Stage V 0.40/0.19/5.00/0.015, 1x10 2 [C1+NRTC]
130kW < 560KW Stage IV 0.4/0.19/3.5/0.025 [CL+NRTC] Stage V 0.40/0.19/3.50/0.015, 1x10 2 [C1+NRTC]
2016 2017 2018 2019 2020 2021 2022 2023 2024 2029~
< 19kW Voluntary emission regulations Tier 2 (LEMA) Tier 4 equivalent
8kW < 19kW System of the Low Emission Tier3_7.5/5.0/0.8, 40(smoke[%])[C1]
19KW < 37kKW Designation System of the Low Emission Construction Machineries Tier 3 _6.0/1.0/5.0/0.4, 40(smoke[%])[C1]
37kW < S6kW System of the Low Emission Tier 3 4.0/0.7/5.0/0.3, 35(smoke[%])[C1]
56kW < 75kW Designation System of the Low Emission Construction Machineries Tier 3 _4.0/0.7/5.0/0.25, 30(smoke[%])[C1]
5|75k < 130w System of the Low Emission Tier 3 3.6/0.4/5.0/0.2, 25(smoke[%])[C1]
H ¢Smoke applied to machines only.
19KW < 37kW on/off 2014 Regulation 4.0/0.7/5.0/0.03 [C1+NRTC] ,0.5(smoke[m
37kW < 56kW on/off 2014 Regulation 4.0/0.7/5.0/0.025 [C1+NRTC] ,0.5(smoke[m ]):
56kW < 75kW on/off 2014 Regulation 0.4/0.19/5.0/0.02 [C1+NRTC] ,0.5(smoke[m 1)
75KW < 130kW on/off 2014 Regulation 0.4/0.19/5.0/0.02 [C1+NRTC] ,0.5(smoke[m
130kW < 560kW on/off 2014 Regulation 0.4/0.19/3.5/0.02 [C1+NRTC] ,0.5(smoke[m "])
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029~
@ no flexibility period @ no flexibility period
Smoke std. for equipment started on 1 Dec. 2018. Class II applies to entire China, III only to area where use of highly emitted designated NRMM is prohibited.
OkW < 19kW Stage I11 7.5/5.5/0.60 [G2] Stage IV 7.5/5.5/0.60 [(G2 or C1)+NRTC] XII: 2.00 m-1, III: 0.80 m-1
2 [19kw < 37kw Stage IIT 7.5/5.5/0.60 [C1. Stage IV 7.5/5.5/0.60 [C1+NRTCIII: 1.00 m-1, IIT: 0.80 m-1
S [37kw < sekw Stage I1T 4.7/5.0/0.40 [C1. Stage IV 4.7/5.0/0.025 [C1+NRTC] XII:
56kW < 75kW Stage I1T 4.7/5.0/0.40 [C1. Stage IV 3.3/0.19/5.0/0.025 [C1+NRTC] 5
75kW < 130kW Stage TIT 4.0/5.0/0.30 [C1. Stage IV 3.3/0.19/5.0/0.025 [C1+NRTC] 5 X
130kW < 560KW Stage 11T 4.0/3.5/0.20 [C1. Stage IV_2.0/0.19/3.5/0.025 [C1+NRTC] II: 0.80 m-1, III: 0.50 m-1
T Dec. 2022~
OKW < BKW Stage IV 7.5/5.5/0.6 [(G2 or C1)+NRTC]
8kW < 19kW Stage IV 7.5/5.5/0.6 [(G2 or C1)+NRTC]

19kW < 37kW Stage IV 7.5/5.5/0.6 [C1+NRTC]
37kW < 56kW Stage IV 4.7, 025 [C1+NRTC] Integrated into National Stage IV
S6kW < 75kW Stage IV 3.3/0.19/ 5.0/0.025 [C1+NRTC]
75kW < 130kW Stage IV 3.3/0.19/ 5.0/0.025 [C1+NRTC]
130kW < 560kW. Stage IV 2.0/0.19/ 3.5/0.025 [C1+NRTC]
2017 2018

0KW < BkW(Const.) Stage IV 7.5/8.0/0.4 [G2+NRTC] —> Dec. 2020~ 7.5/8.0/0.4 [G2]

8kW < 19kW(Const.) Stage IV 7.5/6.6/0.4 [G2+NRTC] 7.5/6.6/0.4 [G2]

19kW < 37kW(Const.) Stage IV 4.7/5.5/0.03 [C1+NRTC] 4.7/5.0/0.015, 1x10*2 [C1+NRTC]
37kW < 56kW(Const.) Stage IV 4.7/5.0/0.03 [C1+NRTC] 4.7/5.0/0.015, 1x10*2 [C1+NRTC]
56kW < 130kW(Const.) Stage IV 0.4/0.19/5.0/0.025 [C1+NRTC] 0.4/0.19/5.0/0.015, 1x10 2 [C1+NRTC]
130kW < 560kW(Const.) Stage IV 0.4/0.19/3.5/0.025 [C1+NRTC] 0.4/0.19/3.5/0.015, 1x10 *2 [C1+NRTC]

g

§  [okw < sawiag) Stage IV 7.5/8.0/0.4 [G2+NRTC] - Jul. 2021~ Stage V 7.5/8.0/0.4 [G2]
8kW < 19KW(Ag.) Stage IV 7.5/6.6/0.4 [G2+NRTC] Stage V 7.5/6.6/0.4 [G2]
19KW < 37kW(Ag.) Stage IV 4.7/5.5/0.03 [C1+NRTC] Stage V 4.7/5.0/0.015, 1x10*2 [C1+NRTC]
37kW < 56kW(Ag.) Stage IV 4.7/5.0/0.03 [C1+NRTC] Stage V 4.7/5.0/0.015, 1x10'? [C1+NRTC]
56kW < 130kW(Ag.) Stage IV 0.4/0.19/5.0/0.025 [C1+NRTC] Stage V 0.4/0.19/5.0/0.015, 1x10*? [C1+NRTC]
130kW < 560kW(Ag.) Stage IV 0.4/0.19/3.5/0.025 [C1+NRTC] Stage V_0.4/0.19/3.5/0.015, 1x10 % [C1+NRTC]

2017 2020 2021 2022 2025 2026 2029~

OkW < 8kW (Ag.) Bharat Stage I1IA 8.5/5.5/0.80 [C1] - 202 Bharat Stage V 7.5/8.0/0.4[C1]
8KW < 19kW(Ag.) Bharat Stage I1IA 8.5/5.5/0.80 [C1] Bharat Stage V 7.5/6.6/0.4[C1]
19KW < 37kW(Ag.) Bharat Stage IIIA 7.5/5.5/0.60 [C1] Bharat Stage V 4.7/5.0/0.015, 1x10*2 [C1+NRTC]
37KW < S6kW(AG.) Bharat Stage I1IA 4.7/5.0/0.40 [C1] BS IV 4.7/5.0/0.025 [CL+NRTC] Bharat Stage V 4.7/5.0/0.015, 1x10*2 [C1+NRTC]
S6kW < 75kW(Ag.) Bharat IIIA 4.7/5.0/0.40 [C1] BS IV 0.4/0.19/5.0/0.025[C1+NRTC] Bharat Stage V 0.4/0.19/5.0/0.015, 1x10'2 [C1+NRTC]
75KW < 130kW(Ag.) Bharat Stage IIIA 4.0/5.0/0.30 [C1] BS IV 0.4/0.19/5.0/0.025[C1+NRTC] Bharat Stage V 0.4/0.19/5.0/0.015, 1102 [C1+NRTC]
130KW < 560kW(Ag.) Bharat Stage IIIA 4.0/3.5/0.20 [C1] BS IV 0.4/0.19/3.5/0.025 [C1+NRTC] Bharat Stage V 0.4/0.19/3.5/0.015, 1102 [C1+NRTC]
OKW < 8kW (Const.) Bharat Stage 111 7.5/8.0/0.80 [C1] Bharat Stage V 7.5/8.0/0.4[C1]
8KW < 19kW/(Const.) _ Bharat Stage 111 7.5/6.6/0.80 [C1] Bharat Stage V 7.5/6.6/0.4[C1]

5 |19KW s 37kw(Const.) Bharat Stage 111 7.50/5.5/0.60 [C1 1 Apr. 2021~ Bharat Stage V 4.7/5.0/0.015, 1x102 [C1+NRTC]

2 [37kW < 56kw(Const.) Bharat Stage III 4.7/5.0/0.40 [C1; Bharat Stage IV 4.7/5.0/0.025 [C1+NRTC] Bharat Stage V 4.7/5.0/0.015, 1x102 [C1+NRTC]

o I56kW < 75kW(Const.) Bharat Stage III 4.7/5.0/0.40 [C1] Bharat Stage IV 0.4/0.19/5.0/0.025[C1+NRTC] Bharat Stage V 0.4/0.19/5.0/0.015, 1x10*? [C1+NRTC]
75kW < 130kW(Const.) Bharat Stage III 4.0/5.0/0.30 [C1] Bharat Stage IV 0.4/0.19/5.0/0.025[C1+NRTC] Bharat Stage V 0.4/0.19/5.0/0.015, 1x10*? [C1+NRTC]
130kW < 560kW(Const.) Bharat Stage III 4.0/3.5/0.20 [C1] Bharat Stage IV 0.4/0.19/3.5/0.025 [C1+NRTC] Bharat Stage V 0.4/0.19/3.5/0.015, 1x10 *? [C1+NRTC]

OkW < 8kW (Gen set) CPCB IV+ 7.5/3.5/0.30 smoke 0.7m™*
8kW < 19kW(Gen set) CPCB IV+ 4.7/3.5/0.30 smoke 0.7m™*
19kW < 37kW(Gen set) CPCB IV+ 4.7/3.5/0.03 smoke 0.7m™*
CPCBII 4.7/3.5/0.3 [D2] CPCB IV+ 4.7/3.5/0.03 smoke 0.7m*

CPCBII 7.5/3.5/0.3 [D2]

75KW < 800KW(Gen set) CPCBIT_4.7/3.5/0.2 [D2]
56kW < 560kW(Gen set)

CPCB IV+ 0.67/0.19/3.5/0.03 smoke 0.7m "

2017 2018 2019 2022 2023 2024

19KW < 37KW(Ag.)
37KW < 56kW(Ag.)
S6kW < 75kW(Ag.)
75KW < 130KW(Ag.)

Proconve MAR-T 7.5 /5.5 /0.6 [C1]

Proconve MAR-I _4.7/5.0/0.4 [C1]

Proconve MAR-I 4.7/5.0/0.4 [C1]
Proconve MAR-I _4.0/5.0/0.3 [C1]

2 |130kW < S60kW(Ag.) Proconve MAR-1 4.0/3.5/0.2 [C1]
& [Tokw < 37kw(Const.) Proconve MAR- 7.5 /5.5 /0.6 [C1]
37KW < 56kW(Const.) roconve MAR-T 4.7/5.0/0.4 [C1.
56kW < 75kW(Const.) Proconve MAR-I 4.7/5.0/0.4 [C1.
75KW < 130kW(Const.) roconve MAR-T 4.0/5.0/0.3 [C1.
130kW < 560kW(Const.) Proconve MAR-I 4.0/3.5/0.2 [C1:
19KW < 37kW(Ag.) < 21 Oct. 2024~ Stage IV equivalent
Stage IV equivalent
Stage IV equivalent
Stage IV equivalent
o [130kW < 560kW(Ag.) Stage IV equivalent
®  [19kW < 37kW(others) < 21 Oct. 2023~ Stage IV equivalent
37KW < 56kW(others) Stage IV equivalent
56kW < 75kW(others) Stage IV equivalent
75KW < 130kW(others) Stage IV equivalent
130kW < Stage IV equivalent
2029~
S [oW < 37kw equivalent Tier 4 equivalent
2 & |37k < s6kW Tier 4 equivalent
2 g |sokw < 7skw equivalent Tier 4 equivalent
5 [75kw < 130kw equivalent Tier 4 equivalent

130kW < 560kW. r Tier 4_equivalent
urchased by government of NSW(New South Wales State)
OkW < 19kW < 10ct. 2022~ Stage V equivalent

L |1okw s 37w Stage ITIA Stage V equivalent
£ [37kw < s6kw Stage IIIA equivalent Stage V equivalent
& [sekw < 75w Stage IITA| Stage V equivalent
75KW < 130kKW Stage IIIA equivalent Stage V equivalent
130kW < 560kW Stage IITA equivalent Stage V equivalent

5 [18KW < 37kW

o B [37kw < 75kw

g [75kw < 1300w

130kW < 560kW.

T9KW < 37kW Stage IITA equivalent
Z2 & [37kw < 75kw Stage ITIA
T 5 |75kw < 130kw Stage I1IA equivalent
130kW < 560kW Stage IIIA
= [18kW < 37kW Stage II equivalent
S [37kw s 75kwW Stage II equivalent
& [75kw < 130w Stage II equivalent
8

130KW < 560kW. Stage II equivalent

[ 2016 2017 2018 2019 2020 2021 2022 2023 2

024 026 2027 2028 2029~
(NOx or NOX+NMHC / CO / PM (, PN)) or (NOx / HC / CO / PM (, PN)) Unit: g/kWh

NOTE: Depending on regulation, smoke requirement and/or D2 cycle for Gen.set may be applied.



