From: Air.Pollution Control

To: APC Permitting

Subject: FW: 1304 Southgate Place Kingsport Tennessee 37660 (SCREENING PERMIT)
Date: Friday, February 16, 2024 12:20:19 PM

Attachments: davis.const@sharp-sbstn.com 02162024 123004PM.pdf

Created 82-0639

From: Tyler Davis <tylerd@vdctn.com>

Sent: Friday, February 16, 2024 11:28 AM

To: Air.Pollution Control <Air.Pollution.Control@tn.gov>

Subject: [EXTERNAL] 1304 Southgate Place Kingsport Tennessee 37660 (SCREENING PERMIT)

*** This is an EXTERNAL email. Please exercise caution. DO NOT open attachments or click links
from unknown senders or unexpected email - STS-Security. ***

Dear Technical Secretary,

Please allow me to introduce myself. My name is Tyler Davis and my brother and | own Vic
Davis Construction Inc. We are currently trying to get a permit to screen shale material to meet a
spec for a job on the above property located at 1304 Southgate Place Kingsport Tennessee 37660.
The site is located in Sullivan county. This is our first time filling out the permits and applicable
paperwork. If you would please take a look at what we have attached and please let us know at your
earliest convenience if we have it filled out correctly or if we need to send any additional information
| would greatly appreciate it. This job is getting ready to start and really need to screen material.

Thanks,

Tyler Davis

Vic Davis Construction Inc.
Owner

423-817-7338


mailto:Air.Pollution.Control@tn.gov
mailto:APC.Permitting@tn.gov

DEPARTMENT OF ENVIRONMENT AND CONSERVATION

APC 100

DIVISION OF AIR POLLUTION CONTROL
William R. Snodgrass Tennessee Tower

312 Rosa L. Parks Avenue, 15™ Floor, Nashville, TN 37243
Telephone: (615) 532-0554, Email: Air.Pollution.Control@TN.gov

NON-TITLE V PERMIT APPLICATION
FACILITY IDENTIFICATION

Type or print and submit. Attach appropriate source description forms.

SITE INFORMATION

1. Organization’'s legal name and SOS control number [as registered with the TN Secretary of State (SOS)]

Vic Dwiis Constodhod INC

2. Site name (if different from legal name)

1%329

P

3. Is a construction permit application fee being submitted?
(see instructions for appropriate fee to submit)

]

No

Site address (St./Rd./Hwy.)

G\YMAdxﬁueM o On Sllowoshie Rivk

County name

Solliv A

City Zip code 5. @@or SIC code
V. nn oot 37000 23890
6. Site locatlon Latitude Longitude
(in lat. /long.) L. SOTTH] A -0%5.552728%

CONTACT INFORMATION (RESPONSIBLE PERSON)

—ule DS

7. Responsible person/Authorized contact

Phone number with area code

Y13-311-7338

Mailing address (5t./Rd./Hwy.)
1200 e M oy

Fax number with area code

U2l - 24 -1 k21

City

Vaing § ot

State

myN

Zip code

S7tlo -\lerﬂl & el com

Email address

CONTACT INFORMATION (TECHNICAL

8. Principal technical contact

“Tulee Duis

Phone number with area code

Yea=§13-232%

Mailing address (St./Rd./Hwy.)

[200 ~yawu | }J‘P\

Fax number with area code

Yyri3-ML-IL27F

City

BC/m\saN”

State

A

Zip code

37O

Email address

+L|-Cr‘d & A . Com

CONTACT INFORMATION (BILLING)

9. Billing contact
Tory ‘b‘UlS

Phone number with area code

SR ~¥17~7335

Mailing address (St./Rd./Hwy.)

Fax number with area code

\} 23 ,ai,lﬁfluz}'l

Clty

ooy WW’JL

State

~+po

Zip code
37000

Email address

'\'04\30\ @ \JG‘L‘H\J « CDWA

CN-0730 (Rev. 12-17)
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APC 100

AIR CONTAMINANT SOURCE(S) INFORMATION
10. Description of air contaminant source(s) and Unique Source ID(s). List, identify, and briefly describe
process emission sources, fuel burning installations, and incinerators that are contained in this application
and include a Unique Source ID for each source. The Unique Source ID is a name/number/letter, which
uniquely identifies the air contaminant source(s), like Boiler #1, Paint Line #1, Engine #1, etc. (see
instructions for more details)

W\CC\DB\G‘(’% 2 1230 Soneenee - f,\gfi\a. B\

Bﬁrgoc‘d gLe,(B'O SML — -ehgi"‘“( B
Bactecd 3L 50 Shachea - Trgint |

11. Is the air contaminant source(s) in a nonattainment area? If “Yes”, then minor source BACT must be
addressed. Yes/ No

V| ] -Pﬁr‘ha.ﬂ Coo,/\i—%/ :‘? ('m\ we\tﬁq'ﬁ,\)

12. Normal Hours/Day Days/Weekv Weeks/Year Days/Year
operation: 10

13. Percent annual | Dec. - Feb. March - May June - August Sept. - Nov,
throughput 15,000 S

TYPE OF PERMIT REQUE'STED (check appropriate box)
14, Operating l:l Date constructi\on\started | Date completed | Date of ownership change (if applicable)

permit ! ‘.

Last p’ermit number(s) Emission Source Reference Number(s)
Construction Last permit number(s) Emission Source Reference Number(s)
permit

If you chose Construction permit above, then choose either New Construction, Modification, or Location Transfer

New truction |Starting date Completjon date

210U 10 pessble s|3iiod
Modification Date modification started or will start | Date completed or will complete
Location Transfer |Transfer date Address of last location

CN-0730 (Rev. 12-17) Page 2 of 3 RDA-1298





15. Describe changes that have been made to this equipment or operation(s) since the last construction
or operating permit application:

"‘thﬁb I Q\

B
M \>5 ]W‘; Sl:l{‘

16. Comments
“his 15 & Post Fn ot G porad
C Hes skl B s i W% ke snasmng
MW\Q.Q O(\Uae ‘\J@ C‘—uj\\'“,f) .

SIGNATURE
Based upon information and belief formed after a reasonable inquiry, |, as the responsible person of the above

mentioned facility, certify that the information contained in this application is accurate and true to the best of my
knowledge. As specified in TCA S€ction ;94 6-702(a)(4), this declaration is made under penalty of perjury.

17. Signature (applicaﬁn t be signed before it will be processed) | Date

a/zf)gzl%

Signer's name (gfae‘o‘ﬁ)rint) Title Phone number with area code

T fer Douis OINSr— Wz -§17- 7338

CN-0730 (Rev. 12-17) Page 3 of 3 RDA-1298






DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF AIR POLLUTION CONTROL
William R. Snodgrass Tennessee Tower
312 Rosa L. Parks Avenue, 15" Floor, Nashville, TN 37243
Telephone: (615) 532-0554, Email: Air.Pollution.Control@TN.gov

NON-TITLE V PERMIT APPLICATION
ROCK CRUSHING SOURCE DESCRIPTION

APC 109

Type or print. Submit for each rock crushing operation. Submit with the APC 100,

GENERAL IDENTIFICATION AND DESCRIPTION

Secretary of State (SOS)]

\/u'c, Oavis Constwcfon The :

1. Organization's legal name and SOS control number [as registered with the TN

18329

2. Emission Source

oBelersrce pumber
NoNE 1o Dot

3. Is this air contaminant source subject to an NSPS or NESHAP rule?
If Yes, list rule citation, including Part, Subpart, and applicable Sections;

YesD Nogf’

EQUIPMENT INFORMATION

The applicant must submit an equipment list and flow diagram. The applicant may use the table below to list the
equipment or attach a separate sheet of paper for the equipment list. The equipment list must include each
crusher, screen, conveyor, bin, pugmill, feeder, agricultural lime, etc. The flow diagram must show each piece of
equipment labeled with a reference number,

Flow diagram

Operating rate

; Size Date of
4. Equipmenttype (Note 1) reference (Tons/Hr.)
number (Note 2) iares) Design  Actual manufacture
| A
MeCluslea L3230 ﬂ a0x6 | 250 /00 | 20/9
Baclod 3Gx80 Stackon | 2 | 36" | 250 | joo | 2093
Backnd 3uxg50  Shaclen 3 Sle 2SS0 |0 | DoA2
CN-0735 (Rev. 12-17) Page 1 of 3 RDA-1298
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APC 109

EMISSION INFORMATION

5. Air contaminants. Emission estimates for each air contaminant emitted from this point should be based on
stack sampling results or engineering calculations. Calculations should be attached on a separate sheet.

(see instructions for more details)

Particulate
Matter
emission
data:

Flow
diagram
ref. no.
(Note 5)

Average
Emissions
(Lbs./Hr.)

Maximum
Emissions
(Lbs./Hr.)

Average
Emissions
(Tons/Yr)

Potential
Emissions
(Tons/Yr)

Emissions
Estimation
method
(Note 6)

Control
devices
(Note 6)

Control
efficiency
(%)

Primary
crushing

Secondary
crushing

Tertiary
crushing

Agricultural
lime

Open
storage

Enclosed
storage

Conveying &
Transferring

Loading out

Traffic dust

Other
(specify)

LCLNER

\

Other

S

Totals

Note 1:

lime, etc.

Equipment type: The applicant must list each crusher, screen, conveyor, bin, pugmill, feeder, agricultural

Note 2:

Note 3:

Note 4:
Note 5:
Note 6:

CN-0735 (Rev. 12-17)

Flow diagram reference number: The applicant must attach a flow diagram. The flow diagram must show
each piece of equipment, including each crusher, screen, conveyor, bin, pugmill, feeder, agricultural lime,
etc. Each piece of equipment must be labeled with a reference number.

Size: For crushers, size is the design operating rate (in ton/hr.). For screens, size is the dimensions of the
top deck of the screen. For conveyors, size is the width of the conveyor. For bins, size is the design
capacity in tons.

Explain in comments, if necessary.

As identified on the flow diagram required in item #3

Refer to the instructions for the estimation method and control device codes.

Page 2 of 3 RDA-1298





APC 109

6. Control device. Description of proposed monitoring, recordkeeping, and reporting to assure compliance with
emission limits. Include operating parameters of control device (flow rate, temperature, pressure drop, etc.).

NIF L s sl lictron)

ROAD INFORMATION
. Paved Unpaved Watered (Miles & .
% Boads: (Miles of road) (Miles of road) frequency) QihEr Cerifkol (SpRctfy)
' . b
Plant yard . j000 " lr\‘oa?./\uj\ 80005)  pyeopn b
Access roads ] OOD” . N / X hw Yb\V\ BULDS,K b(LOOnw \ Q vz
' STOCKPILE INFORMATION o
; Estimatid Turnover rate | Wetted as | No. of sides Other Loading methad
8. Stockpiles: annual . dust (e.g. loader, conveyor)
(Tons/Month) piled enclosed )
tons contral Loadin  Load out
Coarse: Over 1" ]5 !‘GDD
Fine: 1" to 1/4"
1/4" and less
MFG. Sand
Other (specify)

9. Comments

We o~ Quunin SLR«Q)— b\l have  a 5 S e’
A,@L‘,L O~ h/\o\,c,lr\}m. 0\\%. we G\ v e oY) P2

%roo{Ub‘{’S, SU y\h{.i\\)b o 6“— la‘- 5-(_oc,kl_ .‘7”«(5 u-\\‘\,\ bk

\,a-e,\:jrtﬂ\ as (VULObLO\ .

SIGNATURE

If this form is being submitted at the same time as an APC 100 form, then a signature is not required on this form.
Date this form regardless of whether a signature is provided. If this form is NOT being submitted at the same
time as an APC 100 form, then a signature is required.

Based upon information and belief formed after a reasonable inquiry, |, as the responsible person of the above
mentioned facility, certify that the information contained in this application is accurate and true to the best of my
knowledge. As specified in T,CA“S‘ETﬁQ{] 39-16-702(a)(4), this declaration is made under penalty of perjury.

10. Signature Date
% alisloy

Signer's name’ﬁ e or print) Title Phone number with area code
yp P

T lee Dwis Ouns Y13 -¢17-7338

CN-0735 (Rev. 12-17) Page 3 of 3 RDA-1298






10/7/2019 Perkins Engine Emissions Data
Enmssions Dara [88106656] OcroBER 07, 2019

(88106656)-EnGINE (CFH225319B)-CEM For Help Desk Phone Numbers Click here (/tmi/tmihome/TMIContactinfo.htm)

TMI Emissions Data
Survey

(https:/iwww.caterpillarsurveys,com/se.ashx?
s=4F5AA3C87FC94347)

Engine Emissions Data

For Emissions / Certification feedback and questions, please submit a ticket via our ERC Request
Portal (https://ercrequestspilotprogram.atlassian.net/servicedesk/customer/portal/2)

Serial Number(Engine} 88106656
Sales Model C7.1
Regulatory Build Date 05-APR-2019
As Shipped Data
_ Engine Arrangement Number 4427801

Regulatory Status CAT_NR_EPA/CARB_MLIT_R120_R96_China Exp_EU Exp
Regulatory Status CAT_Korea

T Labeled Model Year 2019

EPA Family Code KPKXLO7.GBN1

EPA Emissions Level EPA TIER 4f

' Japan Emissions Level STEP 4 FINAL

Korea Type Approval C7.1+4036/2200//15EN*PE*03

lﬁ UN R120 Type Approval R120-011033

UN R86 Type Approval R96-043601Q

| Advertised Power 225.3HP/2Z200RPM/TA036

| Liters 7.01

| Disclaimer: The information provided has been compiled from third party sources and is accurate to
the best of Caterpillar's knowledge. However, Caterpillar cannot guarantee the accuracy,
completeness, or validity of the information and is not liable for any errors or omissions contained
therein. All information provided should be independently verified and confirmed, including by
examining the emissions label located on the engine.

|| Caterpillar Confidential: Green

1| Content Owner: Commercial Processes Division

| Web Master(s): PSG Web Based Systems Suppart (http://tmiwebclassi com/imi/tmi PSGIS_support.htm)
H| Current Date: 10/7/2019, 2:28:03 PM

|| @ Caterpillar Inc. 2018 All Rights Reserved.

|| Data Privacy Statement,






UNITED STATES ENVIRONMENTAL PROTECTION AGENCY OFFICE OF TRANSPORTATION

2019 MODEL YEAR
AND AIR QUALITY
CERTIFICATE OF CONFORMITY ANN ARBOR, MICHIGAN 48105

WITH THE CLEAN AIR ACT

Certificate Issued To: Perkins Engines Co Ltd Effective Date: Issue Date:
(U.S. Manufacturer or Importer) 12/13/2018 12/13/2018

Certificate Number: KPKXL07.0BN1-019 5 3 .
Expiration Date: B\’r(m unker, Division Director —Rewsmn Date:

12312019 Dmphance Division N/A
Model Year: 2019 Mobile/Stationary Indicator: Both
Manufacturer Type: Original Engine Manufacturer Emissions Power Category: 130<=kW<=560
[Engine Family: KPKX1LO7.0BN1 Fuel Type: Diesel, Non-Standard Fuel

After Treatment Devices: CTOX-DPF-Passive, Diesel Oxidation Catalyst, Ammonia Slip Catalyst,
Selective Catalytic Reduction

Non-after Treatment Devices: Electronic/Electric EGR, Electronic Control, Engine Design
Modification, Electronic/Electric EGR - Cooled

FELs: PM 0.01 g/kW-hr

Pursuant to Section 111 and Section 213 of the Clean Air Act (42 U.S.C. sections 741 1 and 7547) and 40 CFR Parts 60 and 1039, and subject to the terms and conditions prescribed in those provisions, this
certificate of conformity is hereby issued with respect to the test engines which have been found to conform to applicable requirements and which represent the following engines, by engine family, more
fully described in the documentation required by 40 CFR Parts 60 and 1039 and produced in the stated model year.

This certificate of conformity covers only those new compression-ignition engines which conform in all material respects to the design specifications that applied to those engines described in the
documentation required by 40 CFR Parts 60 and 1039 and which are produced during the maodel year stated on this certificate of the said manufacturer, as defined in 40 CFR Parts 60 and 1039.

It is a term of this certificate that the manufacturer shall consent to all inspections described in 40 CFR 1068 and authorized in a warrant or court order. Failure to comply with the requirements of such a
warrant or court order may lead to revocation or suspension of this certificate for reasons specified in 40 CFR Parts 60 and 1039. It is also a term of this certificate that this certificate may be revoked or
suspended or rendered void ab initio for other reasons specified in 40 CFR Parts 60 and 1039.

This certificate does not cover engines sold, offered for sale, or introduced, or delivered for introduction, into commerce in the U.S. prior to the effective date of the certificate.

This certificate of conformity is conditional upon compliance of said manufacturer with the averaging, banking and trading provisions of 40 CFR Part 1039, Subpart H. Failure to comply with these
provisions may render this certificate void ab initio.

The actual engine power may lie outside the limits of the Emissions Power Category shown above. See the certificate application for details.






EXECUTIVE ORDER U-R-022-0220

New Off-Road

S Rﬁ; IE_SiO ER((?EIS? .!\J;i Fﬁ PERKINS ENGINES COMPANY LTD. Compression_lgnmgn Engin?;
agelo

Pursuant to the authority vested in California Air Resources Board by Sections 43013, 43018, 43101, 43102, 43104
and 43105 of the Health and Safety Code; and

Pursuant to the authority vested in the undersigned by Sections 39515 and 39516 of the Health and Safety Code
and Executive Order G-14-012;

IT IS ORDERED AND RESOLVED: That the following compression-ignition engines and emission control systems
produced by the manufacturer are certified as described below for use in off-road equipment. Production engines
shall be in all material respects the same as those for which certification is granted.

MODEL TN BRIy DISPLACEMENT USEFUL LIFE
YEAR . (liters) FUEL TYPE (hours)
2019 KPKXLO07.0BN1 7.01 Diesel 8000
SPECIAL FEATURES & EMISSION CONTROL SYSTEMS TYPICAL EQUIPMENT APPLICATION

Electronic Direct Injection, Turbocharger,
Charge Air Cooler, Engine Control Module, Crane, Loaders, Tractor, Dozer, Pump, Compressor,
Diesel Oxidation Catalyst, Periodic Trap Oxidizer, Exhaust Generator Set

Gas Recirculation, Selective Catalytic Reduction-Urea,
Ammonia Oxidation Catalyst

The engine models and codes are attached.

The following are the exhaust certification standards (STD) and certification levels (CERT) for non-methane hydrocarbon
(NMHC), oxides of nitrogen (NOx), or non-methane hydrocarbon plus oxides of nitrogen (NMHC+NOx), carbon
monoxide (CO), and particulate matter (PM) in grams per kilowatt-hour (g/kw-hr), and the opacity-of-smoke certification
standards and certification levels in percent (%) during acceleration (Accel), lugging (Lug), and the peak value from either
mode (Peak) for this engine family (Title 13, California Code of Regulations, (13 CCR) Section 2423):

RATED SETl\:ﬁS:)RND EXHAUST (g/kw-hr) OPACITY (%)
e | Eirceoey NMHC | NOx | NMHC+NOx | CO PM | ACCEL | LUG | PEAK
75<kW <560 | Tier 4 Final | OF Lo~ | 019 | 0.40 N/A 35 | 002 | NA | NA | NA
FEL N/A N/A N/A N/A 0.01 N/A N/A N/A
[ Certified Emissions Data ——p CERT | 001 | 0.27 - 1.3 | 0.002 - ~ -
'

BE IT FURTHER RESOLVED: That the family emission limit(s) (FEL) is an emission level declared by the
manufacturer for use in any averaging, banking and trading program and in lieu of an emission standard for
certification. It serves as the applicable emission standard for determining compliance of any engine within this
engine family under 13 CCR Sections 2423 and 2427.

BE IT FURTHER RESOLVED: That for the listed engine models, the manufacturer has submitted the information and
materials to demonstrate certification compliance with 13 CCR Section 2424 (emission control labels), and 13 CCR
Sections 2425 and 2426 (emission control system warranty).

BE IT FURTHER RESOLVED: That for the listed engine models, the manufacturer has complied with the more
stringent set of standards from the various power categories in conformance with Section 1039.230 (e) of the
“California Exhaust Emission Standards and Test Procedures for New 2011 and Later Tier 4 Off-Road
Compression-lgnition Engines, Part I-D” adopted October 20, 2005 and last amended October 25, 2012.

BE IT FURTHER RESOLVED: That the manufacturer has elected to include engine models in this engine family which
are identified for "emergency equipment use only". These "emergency equipment use only” engines are exempt
from requirements imposed pursuant to California law and the regulations adopted pursuant thereto for motor
vehicle pollution control devices per California Vehicle Code Section 271566.2. The manufacturer must clearly label

these engines for "emergency equipment use only" on the engines' emission control label.






EXECUTIVE ORDER U-R-022-0220
New Ofi-Road
% ) ¢ RAR ESEDERCE!S? BOARD PERKINS ENGINES COMPANY LTD. Co mPress*°”"9““"SQQEG”§‘Q$§

Engines certified under this Executive Order must conform to all applicable California emission regulations,

This Executive Order is only granted to the engine family and model-year listed above. Engines in this
famlly that are produced for any other model-year are not covered by this Executive Order, :

Executed at EI Monte, California on this ,& day of December 2018.

A 8
Annette Hebert, Chief
Eimissions Compliance, Automotive Regulations and Science Division
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U - P 022 080 Engine Model Summary Template
A B L 48
4.Fuel Rata: 5.Fuel Rate: 7.Fuel Rate:
X \ 1.BHP@RPM  mm/stroke @ peak HP (lbsihr) @ peak HP  G.Torgue @ RPM  mmistroke@peak 8.Fusl Rate: 9.Emission Control
Engine Family 1Engine Code 2 Engine Model  (SAE Gross) (for dissel oply} __(for ciesels only) __(SEA Gross) torque (Ibsitn@psak forqueDevice fer SAE 11930
KPKXLO7.0BN1 Cert Tost 1 392472200 275@2200 144 104 927@1400 186 86 DDl TAA ECM
poc cref Yot
EGR SCR
AMOX EPR
KPKXL07.0BN1 2 396072200 269@2200 140 101 918@1400 184 85 DD| TAA ECM .
poc crex FIon
EGR SCR
AMOX EPR
KPKXLO7.0BN1 3 392672200 250@2200 . 128 a3 895@ 1400 179 82 DDITAAECM
DOC GFaX PTO%
EGR SCR
AMOX EPR
KPKXLO7.0BN1 ) 4 4038/2200 250@2200 128 93 BI5@ 1400 178 82 DDl TAA ECM
poc creX PTon
EGR SCR
AMCX EPR
KPKXLOT,0BN1 5 3962/2200 248@2200 127 92 908@ 1300 182 78 DDITAAECM
: DoC CFoX P TO®
EGR SCR

AMOX EPR





- -G -G

)\ o n mMmen®

Engine Family

|

-

-

C4,

N

2.0

1.Engine Code 2.Engine Model

3.BHP@RPM
(SAE Gross)

4 Fuel Rate:

5.Fuel Rate:

oo R " —RC\@

7.Fuel Rate:

mmistroke @ peak HP (lbs/hr) @ peak HP 6. Torque @ RPM  mm/stroke@peak 8.Fuel Rate: 9.Emission Control

(for diesel only)

(for diesels only)

{SEA Gross) torque (tbsfhr)_gpeak torqueDevice Per SAE J1930

KPKXLO7.0BN1

KPKXLO7.0BN1

6

3976/1800

3928/2200

239@1800

225@2200

140

115

KPKXLO7.0BN1

4036/2200

225@2200

115

83

83

83

766@1400 153 70 DDI TAA ECM
DOC CIOX PTUA
EGR SCR
AMOX EPR

805@1400 160 74 DDITAAECM .
poc crox V1Y
EGR SCR
AMOX EPR

805@1400 160 74 DDITAAECM X,
DOC cToxX P12
EGR SCR

AMOX EPR

KPKXLO7.0BN1

KPKXLO7.0BN1

3966/2200

3930/2200

215@2200

202@2200

109

103

79

75

735@1400 140 B4 DDI TAAECM___
DOC Crex ¢ 1=
EGR SCR
AMOX EPR

725@1400 138 64 DDI TAA ECM o

DoC CFoXF T
EGR SCR

AMOX EPR
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Y- A-0an-022.0

Engine Family 1.Engine Gede 2.Engine Modsl

Engine Model Summary Template

. 4.Fuel'Rate: 5.Fuel Rate:
3.BHP@RPM  mm/stroke @ peak HP {bs/hr) @ pesk HP  6.Torque @ RPM

2 -1 w2 068

7.Fuel Rate:
mmistroke@@peak 8.Fuel Rate: 8.Emission Conlrol
torque {bsn@peak torqueDavica Per SAE 11930

(SAE Cross) {for dissel anly) [for diesels only) (SEA Gross)

KPKXLO7.0BNt 1 4034/2200

202@2200 103 75 725@1400

138 84 DDI TAA ECM
poc crak PTok
EGR SCR .
AMOX EPR

KPKXL07.08N1 12 3978/1800

204@1800 121 72 642@1400

124 57 DDITAAECM
Doc CFe% Pin
EGR SCR

AMOX EPR

KPKXL07.0BNT 13 3832/2200

202@2200 105 75 642@E1400

124 - 57 DDITAAECM ..
poc grexk Piv
EGR SCR

AMOX EPR

KPKXLOT.0BNA1 14 4052/1800

188@1800 111 85 - 842@1400

ODI TAA ECM __
poc cgrex £ 0"
EGR SCR
AMOX EPR

124 657

KPKXLO7.CEBN 15 4064/2000

176@2000 g9 62 837@1400

122 56 DDITAAEGM . x.
poc grex PO
EGR SCR

AMOX EPR






I Y cucin O ey ‘\33 4 ﬂ:rf’k?g Enaine Model S T lat 12 =14 -2 oip
W~ Am Q2 0380

4.Fuel Rate! 5.Fuel Rate: 7.Fuel Rate.
. . 3.BHP@RPM  mmistroke @ peak HP (lbs/hr) @ peak HP 6. Torgue @ RPM  mmv/sticke@peak 8.Fuel Rate: 9.Emission Contral
Engine Family _1Engine Code 2 Engine Model  (sAE Gross) fordiesel only) _{for diesels only) ___(SEA Gross) torque ____(lbsMri@pesk torqueDevice Per SAE J1930
KPKXLOT.0BN1 16 3934/2200 174@2200 92 64 621@1400 118 55 DDI TAA ECM
. DOC CFeX PTO%
EGR SCR
AMOX EPR

KPKXL07.0BN1 17 4028/2200 174@2200 92 €4 621@ 1400 118 58 DRI TAAECM _ . “
poc grex VoM
EGR SCR
AMOX EPR

KPIXLO7.0BN 12 40322200  173@2200 - 92 64 842@1400 124 57 DDI TAAECM __
' poc grex ¥R
EGR SCR
AMOX EFR

KPKXLO7.0BNT 19 ACBAMB00  164@1800 o7 57 586@1400 115 52 DDITAAEGM .
. DOG Crek P TO*
EGR SCR
AMOX EPR

KPKXLOT.0BN1 0 369011800 164@1500 97 57 547@1400 110 49 DDI TAA ECM
DoC Cre%k Pt
EGR SCR
AMOX EPR





Avaoneyes g5 4 g

¥

Engine Family

= 029 0580

1,Engine Code - 2 Engine Mode!

Engine Modei Summary Template

{SAE Gross)

4.Fuel Rate:
3BHP@RPM  mmistroke @ peak HP (Ibs/r} @ peak HP 6. Torque @ RPM  mm/stroke@pesk

{for diesel only} (for diesels onlg)

§.Fuel Rata:

(55A Grose)

7.Fuel Rale:

forgua

8 Fuei Rate:
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
2021 MODEL YEAR
CERTIFICATE OF CONFORMITY

WITH THE CLEAN AIR ACT

OFFICE OF TRANSPORTATION
AND AIR QUALITY
ANN ARBOR, MICHIGAN 48105

Certificate Issued To: Perkins Engines Co Ltd
(U.8. Manufacturer or Importer)

Certificate Number: MPKXL02.2IR1-039

09/30/2020

—)
Effective Date: / %

Expiration Date:
12/31/2021

Byron J/Bunker, Division Director
ompliance Division

Issue Date:
09/30/2020

Revision Date:

N/A

Model Year: 2021
Manufacturer Type: Original Engine Manufacturer
Engine Family: MPKXL02.2IR I

Mobile/Stationary Indicator: Both

Emissions Power Category: 37<=kW<56

Fuel Type: Diesel

After Treatment Devices: Diesel Oxidation Catalyst, PTOX-DPF-Active
Non-after Treatment Devices: Elcetronic/Electric EGR

Pursuant to Section 111 and Section 213 of the Clean Air Act (42 U.S.C. sections 7411 and 7547) and 40 CFR Parts 60 and 1039, and subject to the terms and conditions prescribed in those provisions, this
certificate of conformity is hereby issued with respect to the test engines which have been found to conform to applicable requirements and which represent the following engines, by engine family, more
fully described in the documentation required by 40 CFR Parts 60 and 1039 and produced in the stated model year.

This certificate of conformity covers only those new compression-ignition engines which conform in all material respects to the design specifications that applied to those engines described in the
documentation required by 40 CFR Parts 60 and 1039 and which are produced during the model year stated on this certificate of the said manufacturer, as defined in 40 CFR Parts 60 and 1039.

It is a term of this certificate that the manufacturer shall consent to all inspections deseribed in 40 CFR 1068 and authorized in a warrant or court order. Failure to comply with the requirements of such a
warrant or court order may lead to revocation or suspension of this certificate for reasons specified in 40 CFR Parts 60 and 1039. It is also a term of this certificate that this certificate may be revoked or
suspended or rendered void ab initio for other reasons specified in 40 CFR Parts 60 and 1039.

This certificate does not cover engines sold, offered for sale, or introduced, or delivered for introduction, into commerce in the U.S. prior to the effective date of the certificate.






EXECUTIVE ORDER U-R-022-0276

f ‘ CALIFORNIA PERKINS ENGINES COMPANY LTD. New Off-Road
A7 AIR RESOURCES BOARD Compression-Ignition Engines

Pursuant to the authority vested in California Air Resources Board by Sections 43013, 43018, 43101, 43102, 43104
and 43105 of the Health and Safety Code; and

Pursuant to the authority vested in the undersigned by Sections 39515 and 39516 of the Health and Safety Code
and Executive Order G-19-095;

IT IS ORDERED AND RESOLVED: That the following compression-ignition engines and emission control systems
produced by the manufacturer are certified as described below for use in off-road equipment. Production engines
shall be in all material respects the same as those for which certification is granted.

MODEL DISPLACEMENT USEFUL LIFE
VERL ENGINE FAMILY (iiters) FUEL TYPE (Halirs)
2021 MPKXL02.2IR1 2.22 Diesel 8000
SPECIAL FEATURES & EMISSION CONTROL SYSTEMS TYPICAL EQUIPMENT APPLICATION

Electronic Direct Injection, Turbocharger, Charge Air o
Cooler, Engine Control Module, Diesel Oxidation Catalyst, Walder, Mini-Excavator
Periodic Trap Oxidizer, Exhaust gas Recirculation

The engine models and codes are attached.

The following are the exhaust certification standards (STD) and certification levels (CERT) for non-methane hydrocarbon
(NMHC), oxides of nitrogen (NOx), or non-methane hydrocarbon plus oxides of nitrogen (NMHC+NQX), carbon
monoxide (CO), and particulate matter (PM) in grams per kilowatt-hour (g/kw-hr), and the opacity-of-smoke certification
standards and certification levels in percent (%) during acceleration (Accel), lugging (Lug), and the peak value from either
mode (Peak) for this engine family (Title 13, California Code of Regulations, (13 CCR) Section 2423):

RATED EMISSION EXHAUST (g/kw-hr) OPACITY (%)
POWER STANDARD
CLASS CATEGORY NMHC | NOx NMHC+NOx co PM ACCEL LUG PEAK
37skwW <56 | Tier 4 Final STD N/A N/A 47 5.0 0.03 N/A N/A N/A
CERT -- - 35 1.3 0.003 -- -- --

BE IT FURTHER RESOLVED: That for the listed engine models, the manufacturer has submitted the information and
materials to demonstrate certification compliance with 13 CCR Section 2424 (emission control labels), and 13 CCR
Sections 2425 and 2426 (emission control system warranty).

Engines certified under this Executive Order must conform to all applicable California emission regulations.

This Executive Order is only granted to the engine family and model-year listed above. Engines in this
family that are produced for any other model-year are not covered by this Executive Order.

Executed on this / é?% day of October 2020.

yons, Chief
Emissions Certification and Compliance Division





Attachment page 1 of 1
EO#: U-R-022-0276
Date: 09/29/2020

Engine Model Summary Template

4.Fuel Rate: 5.Fuel Rate: 7.Fuel Rate:
. 3.BHP@RPM  mmistroke @ peak HP (Ibs/hr) @ peak HP  6.Torque @ RPM  mm/stroke@peak 8.Fuel Rate: 9.Emission Control
Engine Family 1.Engine Code 2.Engine Model (SAE Gross) (for diesel only) (for diesels only) (SEA Gross) torque (Ibs/hr)@peak torqueDevice Per SAE J1930
MPKXL02.2IR1 5076/2800 404J-E22TA  74@2800 47,2 29.1 270@1600 58.7 20.7 DDI,TAA,ECM,DOC,PTOX,
Parent c2.2 EGR
MPKXL02.2IR1 6182/2800 404J-E22TA  60@2800 39.3 24.3 235@1600 49.9 17.6 DDI,TAAECM,DOC,PTOX,
cz2.2 EGR
MPKXL02.2IR1 6184/2800  404J-E22TA 67@2800 42,7 263  252@1600 53.6 189  DDITAAECM,DOC,PTOX,
c22 EGR

TAA=TC + CAC
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Certification

EU TYPE-APPROVAL CERTIFICATE

Communication concerning the:
- EU type-approval,

of an eagine-type/engine family ) with regard to gaseous and particulate pollutant emission pursuant to Regulation (EU)
2016/1628, as last amended by (Commission Delegated) V) Regulation (EU) 2018/989 (V@) (of the European Parliament
and of the Council)

EU Type Approval No:e24*2016/1628*2018/989EV4/D*0315%00

Reason for extension/refusal/withdrawal (;

1.1

1.3.

1.4.

L5,

1.7.

1.8.

1.9.

[.10.

SECTION 1

Make (trade name(s) of manufacturer):

Commercial name(s) (if applicable):

Company name and address of manufacturer:

Name and address of manufacturer's authorised
representative (if any):

Name(s) and address(es) of assembly/manufacture plant(s):

Engine-type-designation/engine family designation/ET (1):

Category and sub-category of the engine
#ypelengine family (V@

Emissions durability period category:
Emissions stage:

Engine for snow throwers ©;

CT-10-124 Rev 03

- N/A

Perkins Engines Co Litd,
Caterpillar

404J-E22TA (Perkins)
C2.2 (Caterpillar)

Perkins Engines Co Ltd
Frank Perkins Way
Peterborough PE1 5FQ
United Kingdom

Caterpillar Energy Solutions GmbH
Attn: General Manager Research and
Development

Carl-Benz-Strasse 1

68167 Mannheim

Germany

Perkins Engines Co Ltd
Frank Perkins Way
Peterborough PEI 5FQ
United Kingdom

NRE4V2.22HPA

NRE-v-4
Not Applicable/Cat1/Cat-2/Cat3 "
V/ SPE

Yes/No
49.49.1169.02.12
Page 1 of 7

NSAL 1 Swift Square, Northwood, Santry, Dublin 9, Ireland. Telephone: (+353+1) 807 3800, Facsimile: 01-807 3844
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Certification
EU Type Approval No: e24%2016/1628*2018/989EV4/D*0315%00

SECTION I1
L. Technical service responsible for carrying out the tests: TUV SUD Auto Service GmbH,
Westendstrafie 199,
D-80686 Miinchen,
Germany.
2. Date(s) of test report(s): 06.09.2019
3. Number(s) of test report(s): 19-00885-CP-GBM-00
SECTION III

The undersigned hereby certifies the accuracy of the manufacturer's description in the attached information document of
the engine-type/engine family (V) described above, for which one or more representative samples, selected by the
approval authority, have been submitted as prototypes and that the attached test results apply to the engine-type/engine
family

1; The enginetype/engine family (V meets/does-notmeet (V) the requirements laid down in Regulation (EU)
2016/1628.

2. The approval is: grantediextendedirefusediwithdrawn

3. The approval is granted in accordance with Article 35 of Regulation (EU) 2016/1628 and the validity of the
approval is thus limited to dd/mm/yyyy N/A

4. Restrictions to validity & (©): N/A

3 Exemptions applied ¢ N/A
Place: Dublin.

Date: Q 6™ November, 2019

Name and signature

(or visual representation of an

‘advanced electronic signature’

according to Regulation (EU)No 910/2014, including data for verification):

Attachments:
Information package

Test report(s)

Where applicable, the name(s) and specimen(s) of the signature(s) of the person(s) authorised to sign statement
Of conformity and a statement of their position in the company Where applicable, a completed specimen of a
statement of conformity

NB:

If this model is used for EU type-approval of an engine as an exemption for new technologies or new concepts,

pursuant to Article 35(4) of Regulation (EU) 2016/1628, the heading of the certificate shall read ‘PROVISIONAL EU

TYPE-APPROVAL CERTIFICATE VALID ONLY ON THE TERRITORY OF ... ™",
CT-10-124 Rev 03 49.49.1169.02.12
Page 2 of 7
NSAL 1 Swift Square, Northwood, Santry, Dublin 9, Ireland. Telephone: (+353+1) 807 3800, Facsimile: 01-807 3844





@ NSAI

Certification

EU Type Approval No: e24*2016/1628*2018/989EV4/D*0315*00

2.1

2.2,

2.3.1.

2.6

2.7

2.8.1.

24811

2.8.2.

238.3.

2.8.4.

2.8.5.

2.9,

Addendum

PART A — CHARACTERISTICS OF THE ENGINE-TYPE/ENGINE FAMILY O

Common design parameters of the ergine-pe/engine family (!

Combustion Cycle:

Ignition Type:
Position of the cylinders in the block:
Main Cooling medium:

Method of air aspiration:

Fuel Type(s):

Sub Fuel type (Natural gas/Biomethane only):

Fuelling arrangement:

Sfour stroke cycletwo-strokeeyelelrotary
oifiertideseribe)

Compression ignition/sparlk-ignition
¥in-line/radial/other(speeify)
Air/Water/Qi "

#aturatly-aspirated/pressure charged/
pressure-chargedwith-charge eooler ()

Diesel (non-road gas-oil)/Ethanelfor
tocli ; s tte] ;

Liquid-fuel only/Gaseews-firel- only/Dual-
fireltypedADual-frreltype 1B/Dual-firel

fpe2tDual-frreltype 2B Duvl-firel
tpe 3p (0

List of additional fuels compatible with use by the engine declared by the manufacturer in accordance with
point | of Annex I to Delegated Regulation (EU) 2017/654 (provide reference to recognised standard or

specification):

Lubricant added to fuel:

Fuel supply type:

Engine management systems:

CT-10-124 Rev 03

B20 biofuel per ASTM D7467
or EN16709:2015

Yes/No

P e D Liniectort
i, il Ui
infeetorfCommon rail/Carburetior/port
otherfspecifi) Y

meehanieal/electronic control strategy

49.49.1169.02.12
Page 3 of 7

NSAL | Swift Square, Northwood, Santry, Dublin 9, Ireland. Telephone: (+353+1) 807 3800, Facsimile: 01-807 3844





@ NSAI

EU Type Approval No: e24*2016/1628*%2018/989EV4/D*0315*00

2.10.

2.10.1.

2.10.2.

2.10.3.

2.10.4.

2.11.

34 8 e

2.11.2.

2.11.3.

2.11.4.

2.11.5.

2.11.6.

2.11.7.

2.11.8.

241 18

Certification

Miscellaneous devices:

Exhaust gas recirculation (EGR):
Water injection:

Air injection:

Others (specify):

Exhaust after-treatment system:
Oxidation catalyst:

DeNOx system with selective reduction of
NOx (addition of reducing agent):

Other DeNOx systems:

Three-way catalyst combining oxidation
and NOx reduction:

Particulate after-treatment system with
passive regeneration:

Particulate after-treatment system with
active regeneration:

Other particulate after-treatment systems:
Other after-treatment devices (specify):

Other devices or features that have a strong
influence on emissions (specify):

CT-10-124 Rev 03

NSAL 1 Swift Square, Northwood, Santry, Dublin 9, Ireland. Telephone: (+353+1) 807 3800, Facsimile: 01-807 3844

Yes/No
Yes/Ne
Yes/No "
Yes/No V
No

Yes/Ne (Y

Yes/No (V)

Yes/No !

¥es/No

¥es/No

Yes/No

Yes/No

Yes/No "

No

49.49.1169.02.12
Page 4 of 7
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Certification

EU Type Approval No: e24*2016/1628*2018/989EV4/D*0315 %00

3 Essential characteristics of the engine type(s)

Item Number

Item Description

Parent Engine

Engine types within the family (if

/Engine type applicable)
3.1.1. Engine Type Designation: 5076/2800 6184/2800 6184/2800
3.1.2. Engine type designation shown on engine
mark: Yes/No () 1o Yet be
3.1.3. Location of the manufacturer's statutory The serial number is engraved onto an aluminium
marking: plate which may be located on either the right or left
hand side of the cylinder block, it is held in place by
2 rivets. The serial number is electronically issued in
sequence at the beginning of the engine assembly
process.
3.2.1L Declared rated speed (rpm): 2800 2800 2800
3.2.1.2: Declared rated net Power (kW): 55 50 45
3.2.2. Maximum power speed (rpm): 2800 2800 2800
3.202.2 Maximum net power (kW): 55 50 45
3.2.3. Declared maximum torque speed (rpm): 1600 1600 1600
3.2.3.2. Declared maximum torque (Nm): 270 252 235
3.6.3. Number of Cylinders: 4 4 4
: 3y.
3.6.4. Engine total swept volume (cm’): 2216 2216 2216
3.8.5. Device for recycln;g}:(rla)nkcase gases: Yes/ Yes Yes Yes
s (N
3.11.3.12. Consumable reagent: ¥es/No No No No
3.11.3.12.1. Type and concentratu_)n of.reagent N/A N/A N/A
needed for catalytic action:
J11.3.13. NO : ¥es/No
3.11.3.13 X sensor(s) 0 No No No
% ()
3.11.3.14. Oxygen sensor: ¥es/No No No No
. (1)
3.11.4.7. Fuel borne catalyst (FBC): ¥es/No No No No

CT-10-124 Rev 03

49.49.1169.02.12

Page 5 of 7
NSAL 1 Swift Square, Northwood, Santry, Dublin 9, Ireland. Telephone: (+353+1) 807 3800, Facsimile; 01-807 3844
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EU Type Approval No: e24*2016/1628%2018/989FEV4/D*0315*00

Particular conditions to be respected in the installation of the engine on non-road mobile machinery:

Item Number Item Description Parent Engine / Engine types within the family (if
Engine type applicable)
3.8.1.L Maximum allowable intake depression at
100 % engine speed and at 100 % load 5 5 5
(kPa) with clean air cleaner:
3.8.3.2. Maximum charge air cooler outlet
temperature at 100 % speed and 100 % 50 50 50
load (deg. C):
3.83.3. Maximum allowable pressure drop across
charge cooler at 100 % engine speed and 10kpa 10kpa 10kpa
at 100 % load (kPa) (if applicable):
3.9.3. Maximum permissible exhaust gas
backpressure at 100 % engine speed and 16.25 14.1 14.1
at 100 % load (kPa):
3931 Location of measurement: Engine Back Pressure Valve Out
3.11.1:2. Maximum temperature drop from exhaust
system or turbine outlet to first exhaust , ; L
after-treatment system (deg, C) if Per A&I guide Per A&I guide Per A&I guide
stated:
3l b Dl Test conditions for measurement: Per A&I guide | Per A&I guide | Per A&I guide
PART B — TEST RESULTS
3.8. Manufacturer intends to use ECU torque signal
for in-service monitoring: Yes/Neo
3.8.1. Dynamometer torque greater than or equal
to 0,93 x ECU torque: Yes/Ne ¥
3.8.2. ECU torque correction factor in case that
dynamometer torque less than 0,93 x ECU torque: N/A
LL.1. Cycle emissions results
Emissions CO (g/ HC (g/ NOx (g/ | HC+NOx | PM(g/ PN Test
kWh kWh) kWh) (g/kWh) kWh) #kWh Cycle ®
NRSC final result with DE. 1 ypg | 9,007 | 315 306 | 00004 | 03 c1
Rhm sttt | uag 0,016 | 3,28 33 | 00006 | 03 | NRTC

(*) Optionally, as an alternative, any combination of values satisfying the equation (HC + NOx) x CO"™' < 8 57

as well as the following conditions: CO < 20,6 g/kWh and (HC + NOX) < 2,7 g/kWh

1.2 CO; resu

CT-10-124 Rev 03

It:

NRSC:
NRTC:

752,71 g/kWh
796,43 g/kWh

49.49.1169.02.12
Page 6 of 7

NSAI I Swift Square, Northwood, Santry, Dublin 9, Ireland. Telephone: (+353+1) 807 3800, Facsimile: 01-807 3844






Ensal

Certification

EU Type Approval No: e24*2016/1628 *2018/989EV4/D*0315*00

11.3.

11.3.1.

11.3:2.

In service monitoring reference values
Reference work (kWh): N/A

Reference CO; mass (g): N/A

Explanatory notes to Annex I'V:
(Footnote markers, footnotes and explanatory notes not to be stated on the EU type-approval certificate)

" Strike out the unused options, or only show the used option(s).

®] Indicate only the latest amendment in case of an amendment of one or more Articles of Regulation (EU)
2016/1628, according to the amendment applied for the EU type-approval.

@) Delete this entry when not applicable.

" Indicate the applicable option for the category and sub-category in accordance with entry 1.7 of the information
document set out in Part A of Appendix 3 to Annex I.

) Indicate whether the approval is for a NRS (< 19 kW) engine family consisting exclusively of engine types for
snow throwers.

(% Applicable only for EU type-approval of an engine type or an engine family as an exemption for new
technologies or new concepts, pursuant to Article 35 of Regulation (EU) 2016/1628.

(7 Indicate the Member State.

™ Indicate the test cycle in accordance with the fifth column of the Tables set out in Annex IV to Regulation (EU)
2016/1628.

*) Only applicable to engines of sub-categories NRE-v-5 and NRE-v-6 tested on NRTC.

CT-10-124 Rev 03 49.49.1169.02.12

Page 7 of 7
NSAL | Swift Square, Northwood, Santry, Dublin 9, Ireland. Telephone: (+353+1) 807 3800, Facsimile: 01-807 3844
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Certification
EU Type Approval No: e24%2016/1628*2018/989EV4/D*0315*00

Index to the Information Package

Date of issue: 6" November, 2019.
Date of latest amendment: N/A
Reason for extension/revision: N/A

1. Additional conditions, and advisory

notes on legal alternatives.

2. Test report(s)

- numbers(s): 19-00885-CP-GBM-00)
- date of issue: 06.09.2019
- date of latest amendment: N/A
3. Information document
- number(s): NRE4V2.22HPA_ Regulation EU 2016 1628
- date of issue: 31.07.2019
- date of latest amendment: N/A
Documentation: 34 pages

49.49.1169.02.12
Page 1 of 2
NSAL 1 Swift Square, Northwood, Santry, Dublin 9, Ireland. Telephone: (+353+1) 807 3800, Facsimile: 01-807 3844
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EU Type Approval No: e24*2016/1628%2018/989EV4/D*0315%00

Appendix: Additional conditions, and advisory notes on legal alternatives

A: Additional conditions:

I,
2.

The attached technical report, with any of its attachments, forms part of this Type Approval certificate.

Each type from series production shall be to the measurements specified in the attached drawings, and shall be
manufactured only from the materials specified in the Approval documents.

Changes in the type are permitted only with the explicit permission of NSAL Breaches of this requirement will
lead to a withdrawal of the Type Approval, and in addition may be subject to criminal prosecution.

At regular intervals, any tests or associated checks prescribed by the applicable legislation to verify continued
conformity with the approved type shall be carried out. The manufacturer shall demonstrate compliance with
this by submitting to NSAI evidence of adequate arrangements and documented control plans for each type
approved.

Any set of samples or test pieces showing evidence of non-conformity shall give rise to further sampling and
testing and all steps shall be taken to restore conformity of production.

This Type Approval will expire when it is surrendered by the holder, or withdrawn by NSAIL, or when the
approved type no longer conforms to legal requirements. The recall of the Type Approval can be issued by
NSAI when the conditions required for the issuing or continuation of the Type Approval are no longer current,
or when the Approval holder is in breach of the duties attached to the Type Approval, or when it is established
that the approved type no longer meets the requirements of traffic safety.

Changes in the company name, address or manufacturing site, as well as in any of the sales or other agents
specified in the issuing of the approval must immediately be notified to NSAL

The duties imposed by the issuing of this certificate are not transferable. The legal protection of third parties is
not affected by this certificate.

When the manufacture or sale of the system, component or separate technical unit has not been started within
one year of the date of issue of this certificate, then NSAI is to be informed. This requirement also applies when
the manufacture or sale has been halted for more than one year, or when it ought to have been halted for more
than one year. The initial commencement of manufacture or sale, or the resumption of

manufacture or sale, shall then be notified to NSAI within one month of commencement or resumption.

B: Legal Options:

Any objection to the requirements set out in this certificate shall be made within one month of the date of issue.
The objection shall be made, in writing, to NSAI in Dublin.

49.49.1169.02.12
Page 2 of 2
NSAL I Swift Square, Northwood, Santry, Dublin 9, Ireland. Telephone: (+353+1) 807 3800, Facsimile: 01-807 3844
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TECHNISCHER BERICHT
TECHNICAL REPORT

Nr./ No.: 19-00885-CP-GBM-00

Test Durchfiihrung entsprechend der VO (EU) Nr. 2016/1628
Vom 14.09.2016
Mit Durchfiihrungsverordnung VO (EU) Nr.
2017/654 (geédndert durch EU/2018/989),
2017/655 (geédndert durch EU/2018/987),
2017/656 (gedndert durch EU/2018/988)

Test procedure according Directive (EC) Nr. 2016/1628
Dated 14.09.2016
With Commission Delegated Regulation No. (EU)
2017/654 (amended by EU/2018/989),
2017/655 (amended by EU/2018/987),
2017/656 (amended by EU/2018/988)

Uber / relating to

Mafinahmen zur Bek&mpfung der Emission von gasférmigen Schadstoffen und
Luftverunreinigenden Partikeln aus
Verbrennungsmotoren zum Antrieb flr mobile Maschinen und Gerate.
measures against the emission of gaseous and particulate pollutants from internal
combustion engines to be installed in non road mobile machinery.

0. Grund des Nachtrages: -
Reason for extension: -

Genehmigungsstand / Approval status

Xl Erteilung einer Typgenehmigung
Granting of a type approval

[ Nachtrag/Anderung zur Typgenehmigung Nr.
Extension/correction to type approval no.

e24*2016/1628*2018/989EV4/D* 031500
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0.1

0.2

0.3

0.4

0.5

0.5.1

0.6

Allgemeine Angaben
General data

Handelsmarke des Fahrzeugs:
Make of vehicle:

Fahrzeugtyp:
Type of vehicle:

Fahrzeugausfiihrung:
Sort of vehicle:
Testzyklus Typ:

Test cycle:

Name und Anschrift des Herstellers:

Name and address of the manufacturer:

Name und Anschrift des Vertreters des
Herstellers:

Name and address of the manufacturer
representative

Bezugs-Nr. des Beschreibungsbogen:
Information document reference no.:

Ausstellungsdatum:
Date of issue:

Anderungsdatum:
Amendment type:

mobile Maschinen und Gerate
non road mobile machinery

entsprechend EG/2016/1628
according directive EU/2016/1628

NRSC Test und NRTC Test
nach Anhang XVII EU/2017/654

NRSC Test and NRTC Test
Acc. annex XVIl of EU/2017/654

Perkins Engines Company Ltd.
Frank Perkins Way
Peterborough

PE1 - 5FQ / United Kingdom

Caterpillar Energy Solutions GmbH
Attn: General Manager Research and
Development

Carl-Benz-Strasse 1

68167 Mannheim

Germany

NRE4V2.22HPA_Regulation EU
2016_1628

31.07.2019

€24*2016/1628*2018/989EV4/D*0315*00
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Mels

1.2.

1.2.1.

122

1.2.3.

1.2.4.

1.2.5.

1.2.6.

1.2.7.

1.2.8.

1.2.9.

1.2.10.

1.2.11.

1.2.12,

Priifprotokoll
Test report

Technische Daten des Prifobjekts
Technical data of test-object

Fahrzeugausfihrung (Code):
Sort of vehicle (code):

Angaben Uber den Motor
Engine data

Marke:
Make of engine

Klasse und Unterklasse des Motors:
Engine category and subcategory:

Typ / Ausfihrung:
Type / sort

Stammmotor:
Parent engine:

Nummer;
Number.

Maximale Nutzleistung bei Drehzahl:
Maximum net power at speed:

Nennwert der Nutzleistung bei Drehzahl:

Rated net power at speed:

Maximales Drehmoment bei Drehzahl:
Maximum torque at speed:

Zylinderzahl
Number of cylinders:

Gesamthubraum:
Total cylinder displacement:

Lage der Zylinder in Block
Position of the cylinder in the block:

Arbeitsweise:
Combustion cycle:

Perkins Engines Company Ltd.
(404J-E22TA), also branded as
(Caterpillar C2.2)

NRE-v-4

NRE4V2.22HPA (family)
5076/2800

J3400260

55 kW/ 2800 min!

55 kW/ 2800 min’

270 Nm/ 1600 min™!

2216 cm®

in-line

four stroke

e24*2016/1628*2018/989EV4/D*0315*00
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1.2.18.

1.2.14.

1.2.15.

1.216:

L

22.

2.3.

2.4.

Art der Zindung:
Ignition type:

Luftansaugverfahren:
Method of aspiration:

Abgasnachbehandlung

Exhaust-after-treatment:

AGR:
EGR:

Motorabbildungskurve:
Engine mapping:

Dokumentation zur Ermittlung der
Verschlechterungsfaktoren:
Deterioration factor determination
documentation reference:

Dokumentation zur Ermittlung der
Regenerationsfaktoren (periodische
Regeneration):

Regeneration factor determination
documentation reference (infrequent
regeneration):

Prifbericht
Test report

NOy-Control Diagnostic:
NOy-Control Diagnostic

Particulate-Control Diagnostic:
Particulate-Control Diagnostic

compression ignition

Turbocharged

DOC+DPF

(sporadische passive /aktive
Regeneration)

DOC+DPF

(infrequent active and passive
regeneration)

Yes

see Attachment of this report

see ‘Deterioration Factor
Determination for Perkins’ document

see test results 7.1.4

see emission control strategy
attachments

see emission control strategy

attachments

e24*2016/1628*2018/989EV4/D*031500
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2.5. Vorkehrungen gegen Manipulation

Anti-tampering devices

Motoren mit ECU:

see emission control strategy

Engines with ECU: attachments
Motoren mit mech. Entfallt
Emissionsminderungseinrichtung not applicable
Engines with mechanical
Emission control
2.6. Hersteller verwendet Drehmomentsignal Ja
ECU zur ISM-Priifung yes
Manufacturer uses ECU torque signal for
ISM-Testing
Gemessenes Drehmoment auf Ja
dem Priifstand =z 0,93 x Drehmomentsignal der yes
ECU
Dynamometer torque =z 0,93 x ECU torque
signal
Drehmomentenkorrekturfaktor Entfallt
ECE torque correction factor not applicable
I, Priifung / Test

Priifeinrichtungen und Priifbedingungen entsprechend Anhang VI der EG VO.

2017/654

Test installations and conditions are in accordance with annex VI of EC directive

no. 2017/654

1. Ort: Perkins Engines Company Ltd.
Location: Frank Perkins Way
Peterborough
PE1 - 5FQ / United Kingdom
2. Datum der Priifung: 13.05.2019
Date of Test:
3. Prufungbericht Nummer: 19-00885-CP-GBM

Test report number:

e24*2016/1628*2018/989EV4/D*0315*00
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4. Prifbedingungen

4.1.

4.1.1.

4.1.2.

4.2.

4.21.

422

4.2.3.

424

4.3.

4.3.1.

4.3.2.

4.3.3.

Test conditions

Dricke bei Nenndrehzahl
Pressures at nominal speed

Ansaugunterdruck:
Intake vacuum:

Abgasgegendruck:
Exhaust gas back pressure:

Ladeluftdruck:
Charge-air pressure:

Prifdrehzahlen bei NRSC Test
Test speeds with NRSC

Leerlauf:
[dling speed:

Zwischendrehzahl:
Intermediate speed:

Nenndrehzahl:
Rated speed:

Drehzahl bei Hochstleistung:
Speed at max. power:

Fur die Profung verwendeter Bezugskraftstoff
Reference fuel used for test

Cetanzahl / Cetane
(ASTM D-613)

Schwefelgehalt / Sulphur content

Dichte / Density

5,0 kPa

16,1 kPa

129,1 kPa

(After intercooler)

800 min™

1600 min”!

2800 min™!

2800 min™

62,2

1,0 ppm (mg/kg)

835,8 kg/m?

e24*2016/1628*2018/989EV4/D*0315*00
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4.4 Schmiermittel / Lubricant
441, Marke / Make Cat C5-4
442  Typ! Type 10W-30
5. Motorleistung / Engine performance
5.1, Motordrehzahl / Engine speeds
Leerlauf / idle: 1000£200 min”*
Zwischendrehzahl / Intermediate: 1600 min’
Nenndrehzahl / Rated: 2800 min”'
5.2/ Vom Motor angetriebene Einrichtungen (falls vorhanden)
Engine driven equipment (if applicable)
52.1. Die Leistung bei den angegebenen Motordrehzahlen, die von Hilfsaggregaten
aufgenommen wird, die fir die Funktion des Motors unerlasslich sind und fur die
Prafungen nicht eingebaut werden koénnen (laut Herstellerangaben) sind
aufzufuhren:
The power absorbed at indicated engine speeds by necessary auxiliaries for
engine operation that cannot be fitted for the test (as specified by the
manufacturer) to be stated:
, Leistungsaufnahme des Nebenaggregats (kW) bei
Iiz ﬁﬁ?s;(;grneze;:en angegebener Drehzahl
Power absorbed by auxiliary (kW) at indicated engine speed
Auxiliary type and y liany s g P
identifying details dle | 63% | 80% | o1% | IMer- | Max 550
med. | Power.
Total (Pf’i) (kW)‘ khk *k%k *kk Fodkk *k*k KRk *kk

e24*2016/1628*2018/989EV4/D*0315*00
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522 Die Leistungsaufnahme bei den angegebenen Motordrehzahlen wvon

Hilffsaggregaten, die die mit dem Betrieb der nicht fir den StraRenverkehr
bestimmten mobilen Maschine bzw. des Geréts in Verbindung stehen, mit dem
Motor verbunden sind und flr die Prifungen nicht entfernt werden kénnen (laut
Herstellerangaben), sind aufzufiihren

The power absorbed at indicated engine speeds by auxiliaries linked with the
operation of the non-road mobile machinery that cannot be removed for the test
(as specified by the manufacturer) to be stated:

Leistungsaufnahme des Nebenaggregats (kW) bei
angegebener Drehzahl
Power absorbed by auxiliary (kW) at indicated engine speed

Typ und Kennzeichen
des Hilfsaggregats
Auxiliary type and

identifying details

Idle

63%

80%

91%

Inter-
med.

Max.
Power.

100%

*kk

*hkKk

Kkk

Fkk

*kk

*%k%

dkk

KhkK

ek

*h%k

Kk

*k%k

*kk

dkdk

K&k

Total (Pr,i) (KW):

*kk

dedek

*kHk

HRK

*kk

5:3: Nettomotorleistung
Engine net power.
Bedingung Nettomotorleistung (kW) bei angegebener Drehzahl
Condition Engine net power (kW) at indicated engine speed
Zwischendrehzahl | Nenndrehzahl / 100%
/ Intermediate Rated ¢
Bei der Prufung gemessene
Hoechstleistung (Pm,) (kW)
Maximum power measured on 452 L 29
test (Pm,) (kW)
Leistung der Hilfsaggregate
insgesamt aus Pkt. 5.2.1 (Py)) 0,0 0,0 0,0
Leistung der Hilfsaggregate
insgesamt aus Pkt. 5.2.2 (P)) 0,0 0,0 0,0
Nettomotorleistung
Engine net power 45,2 55 55
Pi = Pmi - Pri + Pr,
6. Bedingungen bei der Prifung
Conditions at test
6.1. fa im Bereich von 0,93 bis 1,07 Ja
fa within range 0,93 to 1,07 yes

e24*2016/1628*2018/989EV4/D*0315*00
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6.1.1 Falls fa nicht innerhalb des vorgegebenen Bereich
If 5 not within specified range

Meeresh&he der Prifeinrichtung (m) Entfallt

Altitude of test facility (m) not applicable

Trockener Luftdruck (kPa) Entfallt

Dry atmospheric pressure (kPa) not applicable
6.2. Zulassiger Temperaturbereich flr die 20 .30

Einlassluft (°C)

Applicable intake air temperature range (°C)

7. Prifergebnisse
Test results

Profergebnisse gemal 2017/654 Anhang VII, Anlage 1 mit VO (EG) Nr. 2016/1628
Test Results according to 2017/654 EC annex VI, appendix 1, Directive (EC) Nr.
2016/1628

7.1. Ergebnis fur NRSC-Emissionen
NRSC Emisions results

7.1.1. Angewandter NRSC Prifzyklus
Applied NRSC test cycle

Zyklus / Cycle Cl[C2|[D2[E2[E3] F [G2[G3 [ H

Einzelphasen Prifzyklus /
Discrete mode

Mehrphasenzyklus (RMC)

RMC %
7.1.1.1  Mode length: 1800 sec
7.1.1.2 Sampling time: 1815 sec

e24*2016/1628*2018/989EV4/D*0315*00
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742 Einstellung des Leistungspriifstandes (kW)
Dynamometer setting (kW)
Einstellung des Leistungsprifstands (kW) bei
angegebener Motordrehzahl nach Anpassung fir die
Leistungsaufnahme der Hilfsaggregate "
Dynamometer setting (kW) at indicated engine speed after adjustment
for auxiliary power "
% Teillast Zwischendrehzahl Nenndrehzahl
% load Intermediate Rated

10 4,5 5,56

25 11,3 13,8

50 22,6 27,5

75 33,9 41,3

100 45,2 55

D Die Einstellung des Leistungsprifstands wird mithilfe des Verfahrens in Anhang VI Nummer 7.7.1.3 der Delegierten
Verordnung (EU) 2017/654 bestimmt. Die Leistungsaufnahme von Hilfsaggregaten wird mithilfe der Gesamtwerte aus Abschnitt

7.1.und 7.2. bestimmt.

The dynanometer setting shall be determined using the procedure set out in point 7.7.1.3 of Annex VI to Delegated
Regulation (EU) 2017/654. The auxiliary power in that point shall be determined using the total values set of section 7.1. and

1.2,
7:1.3. Verschlechterungsfaktor (DF): ermittelt im Dauerlauf
Deterioration Factor (DF): determined by durability test

7.1.4. IRAF:Bestimmung / IRAF determination

Emissionen PN
Erisslons (g!ﬁ\?\lh) (gl}l;l\?\lh) (gﬁ’r‘m ?g(;:\?vgi‘ (inVMVh) ((f:’ ':‘3’1'2’))
e 'f:::,':;ﬁf: 0,0270 | 0,0086 | 3,4900 | 3,4986 | 0,0002 | 0,1814
';;‘;26:3;5;‘:jfg'tre"g‘:?"*e‘;::’a;;"" 0,0237 | 0,0539 | 4,9417 | 4,9956 | 0,0075 10',?02
g oo g | 7 | | | w | w0 | w
o With oo 2 2 2 2 2 2
pigyl fg”;’ otur — -0,0001 | 0,0008 | 0,0244 | 0,0252 | 0,0001 | 0,1651
%‘f‘;g?;;‘:nfg;fjf" 0,0269 | 0,0093 | 3,5144 | 3,5237 | 0,0004 | 0,3465

Leistungsklasse des Stamm
Motors / Net power (P)

37 kW< P < 56 KW

* = values are not multiplied with 1012

e24*2016/1628*2018/989EV4/D*0315*00
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7.1.5.

Die nach Zyklus NRSC gewichteten Ergebnisse der Emissionensprifung

The cycle weighted emissions results NRSC

Emissionen
. co
Emissions

(g/kWh)

HC
(a/kWh)

NOx HC+NOx
(a/kWh) | (g/kWh)

PM
(g/kWh)

PN
(#/kWh)
(x 103

Priifergebnis ohne

Regeneration

Test result without 0,0057
regeneration

0,0041

3,1238 21279

0,0003

0,0933

DF

additiv 1,57
additiv

1,5

1,0 -

1,0

1,0

krul"krd
multiplikativ -
multiplicative

IRAF Korrektur
IRAF adjustment

-0,0001

0,0008

0,0244 | 0,0252

0,0001

0,1651

Priifergebnis mit IRAFs "
Test result with IRAFs

0,0056

0,0049

3,1482 3,1531

0,0004

0,2584

Priifergebnise mit DF und Kl 0.009
Test result with DF and Ki !

0,007

3,148 3,155

0,0004

0,3

Grenzwerte Stufe V 5.00
Limit values Stage V !

- 4,70

0,015

Leistungsklasse des Stamm
Motors / Net power (P)

37 kW< P < 56 KW

Bl

7.1.6.

7 17

7.2.

2.

r.2.2.

IRAF = Anpassungsfaktor fur die sporadische Regeneration
IRAF = infrequent regeneration adjustment factors

Nach Zyklus gewichtetes CO, (g/kWh):

Cycle weighted CO; (g/kWh):

Nach Zyklus gewichtetes NH3 (ppm):

Cycle weighted NHs (ppm):

752,71

Informationen zur Durchfihrung der NRTC-Priifung
Informationen concerning the conduct of the NRTC test

Angewendte Verganglich Prifzyklus

Applied transient test cycle

NRTC X

LSI-NRTC

Verschlechterungsfaktor (DF):
Deterioration Factor (DF):

calculated/fixed

e24*2016/1628*2018/989EV4/D*0315*00
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7.2.3. Die nach NRTC Zyklus gewichteten Ergebnisse der Emissionsprifung
The NRTC cycle weighted emissions results

Emissionen
Emissions

co
(g/kWh)

HC
(g/kWh)

NOx
(g/kWh)

HC+NOy
(g/kWh)

PM
(g/kWh)

PN
(#/kWh)
(x 10"9)

Ergebnis der Prifung mit Kaltstart
Cold start test result

0,176

0,019

3,685

3,704

0,0006

0,1206

Ergebnis der Prufung mit
Warmstart ohne Regeneration
Hot start test result without
regeneration

0,025

0,009

3,207

3,216

0,0005

0,1327

Gewichtetes Priifergebnis
Weighted test result

0,0401

0,00988

3,2549

3,26478

0,00051

0,13149

kru/krd (DF) additiv
kru/krd (DF) additiv

1,57

1,6

1,0

1.0

(]

1,0

kru/kra (DF) multiplikativ
kn/kra (DF) multiplicative

IRAF Korrektur
IRAF adjustment

-0,0001

0,0008

0,0244

0,0252

0,0001

0,1651

Prufergebnis mit IRAFs )
Test result with IRAFs

0,0400

0,0106

3,2793

3,2899

0,0006

0,2965

AbschlielRendes Priifergebnise mit
DF und IRAF
Final test result incl IRAF and DF

0,063

0,016

3,28

3,30

0,0006

0,3

Grenzwerte Stufe V
Limit values Stage V

5,00

4,70

0,015

Leistungsklasse des Stamm
Motors
Net power (P)

130 kW= P < 560 KW

ki IRAF = Anpassungsfaktor fur die sporadische Regeneration

IRAF = infrequent regeneration adjustment factors

7.2.4. Hot cycle CO2 (g/kWh):

7.2.8. Nach Zyklus gewichtetes NH3 (ppm):
Cycle average NH: (ppm):

796,43

Cold NRTC Hot

NRTC

Limit

- ppm - ppm

10 ppm

7.2.6. Zyklusarbeit far Warmstartpriifung (kWh)

Cycle work for hot start test (kWh)

F2.7. CO; im Zyklus fur Warmstartpriifung (g)
Cycle CO: for hot start test (g)

6,7889

5408,40

e24*2016/1628*2018/989EV4/D*0315*00
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7.3 Fur die Prifung verwendetes Probenamesystem:
Sampling system used for the test:
7.3.1 Gasfdérmige Emissionen: Rohgas-Probenahme
Gaseous Emissions: raw gas sampling
7.3.2 PM: Teilstrom-Probennahme
PM: partial flow sampling
Methode: Einfachfilter
Method: single filter
Partikelanzahl: Teilstrom-Probenahme
Particle number: partial flow sampling
7.4, Endergebnis der Emissionsprifung
Final emission results
Emissionen co HC NOx | HC+NOx | PM I(:;[:‘JkWh) Zyklus
Emissions (g/kWh) | (g/kWh) | (g/kWh) | (g/kWh) | (g/kWh) (x 1012) Cycle
NRSC abschlieRendes
Prufergebnis mit DF
und KI 0,009 0,007 3,15 3,16 0,0004 0,3 C1
NRSC final test result
with DF and Kl
NRTC abschliefendes
Priifergebnis mit DF
und Ki 0,063 0,016 3,28 3,30 0,0006 0,3 NRTC
NRTC final test result
with DF and KI
Grenzwerte
Liotit voltiss 5,00 - - 4,70 0,015 1
7.4.1 COg; result: 796,43
7.4.2. In service monitoring reference values:
7421 Reference work (kWh): n.a
7.4.2.2 Reference CO; mass (g): n.a
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TUV SUD Auto Service GmbH
Westendstralle 199
D-80686 Minchen

&

Auto Service
Techn. Bericht Nr. / Techn. Report no.  19-00885-CP-GBM-00
Hersteller / Manufacturer: Perkins Engines Company Ltd. Seite / page 14/16
Motortyp / type of engine: 5076/2800
Familie / Family: NRE4V2.22HPA
Zusatzliche Prufpunkte fir den Kontrollbereich
Additional points for the control area
Emission at Engine PN
control point | speed Torque co HC NOx HC+NOx P (#/KWh) x
trom] (Nm) (g/kWh) (g/kWh) (g/kWh) (g/kWh) (g/kWh) 1012
Point 1 2800 120 0,005 - - 2,656 0,000 0,0454
Point 2 2800 150 0,004 - - 1,964 0,000 0,0588
Point 3 2800 200 0,003 - - 2:135 0,001 0,0479

The engine family does not exceed the applicable emission limit values by a factor of 2 when

tested as per annex V.

7.5. Bemerkungen: none
Remarks:

M. Anlagen
Enclosures

1. Beschreibungsbogen Nr. NRE4V2 22HPA_Regulation EU 2016_1628
einschliefllich Anlagen

Description form no. NRE4V2.22HPA_Regulation EU 2016_1628 including

Enclosures
2. Motorabbildungskurve / Engine mapping
3. Darstellung der Emissionsminderungsstrategie /

Emission control strategy
*Below mentioned documents will be sent separately.

Stage V Non-Road Emission Control Strategy Description

ECM Data Reading Connector

ECM Data Reading NCD / PCD

ECU Tamper Prevention

Perkins Worldwide Inducement Strategy

Declaration by manufacturer on compliance with Regulation No. (EU) 2016/1628

Emission labeling

Perkins Stage V Non-road DF Document

LN |n|_lw|N|F-

Fuel Compliance Statement

[y
o

Operation and Maintenance Manual

=Y
=

IRAF summary

APPLICATION & INSTALLATION MANUAL

(=
N

=
w

Particulate Control Diagnostic (PCD) System Information

=
=Y

NOx Control Diagnostic (NCD) System Information

=
(8]

Perkins Tamper Prevention Description

=
[=)]

Control plan

=
~I

NCD Demonstration

e24*2016/1628*2018/989EV4/D*0315*00






TUV SUD Auto Service GmbH

Westendstralte 199
D-80686 Miinchen [

Auto Service
Techn. Bericht Nr. / Techn. Report no.  19-00885-CP-GBM-00
Hersteller / Manufacturer: Perkins Engines Company Ltd. Seite / page 15/16
Motortyp / type of engine: 5076/2800
Familie / Family: NRE4V2.22HPA

IV. Statement of conformity:

Die unter Ziffer |.06 angegebene Beschreibungsmappe und der darin beschriebene Typ
entsprechen der genannten Prufgrundlage. Der ungunstigste Fall wurde entsprechend
Prozessbeschreibung ,Erstellung von Gutachten" bestimmt.

Der Prufbericht darf nur vom Auftraggeber und nur in vollem Wortlaut vervielfaltigt und
weitergegeben werden. Eine auszugsweise Vervielfaltigung und Veréffentlichung des
Prifberichtes ist nur nach schriftlicher Genehmigung des Priflaboratoriums zuléssig

The information folder as mentioned under No. [.06 and the type described therein are
in compliance with the test specification mentioned above. The worst-case was selected
in accordance with document “Preparation of Test Reports”.

The test report may be reproduced and published in full and by the client only. It can be
reproduced partially with the written permission of the test laboratory only.

TUV SUD Auto Service GmbH ist benannt als Technischer Dienst durch:
TUV SUD Auto Service GmbH is designated as Technical Service by:

Genehmigungsbehdrde/ Land/Country Registriernummer/
Approval authority Registration-number
Kraftfahrt-Bundesamt (KBA) Deutschland/ KBA-P 00100-10
Germany
Vehicle Certification Agency (VCA) Vereintes Kénigreich/ VCA-TS-006
United Kingdom
Approval Authority of the Netherlands (RDW) Niederlande/ RDWT-082-xx
The Netherlands
National Standards Authority of Ireland (NSAI) Irland/ Technical Service Number: 49
Ireland
Vehicle Safety Certification Center (VSCC) Taiwan/ DE04-06-2
Taiwan
Société Nationale de Certification et Luxemburg B27180
d'Homologation s.ar.l. Luxembourg

B. Sc. Ramazan Koése

Munich, 06.09.2019

e24*2016/1628*2018/989EV4/D*0315*00





TUV SUD Auto Service GmbH

Westendstralle 199
D-80686 Miinchen

Auto Service
Techn. Bericht Nr. / Techn. Report no.  19-00885-CP-GBM-00
Hersteller / Manufacturer: Perkins Engines Company Ltd. Seite / page 16/16
Motortyp / type of engine: 5076/2800
Familie / Family: NRE4V2 22HPA
Anlage/Attachment
Power and Torque Curves
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NREAV2.22HPA_Regulation EU 2016_1628

Engine Family
Engine Code
Directive No.

Issue no. of Submission

Application for approval of:

NRE4V2.22HPA
As information document
(EU) 2016/1628

1

Reason for Extension or Revision New Submission

Extension History

10f18
Caterpitlar: Confidential Yellow

N/A

31/07/2019
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NRE4V2.22HPA_Regulation EU 2016_1628

Appendix 3

Information document

PART A

1 GENERAL INFORMATION

1.1. Make (trade name(s) of manufacturer):

1.2 Commercial name(s) (if applicable):

1.3. Company name and address of manufacturer:

1.4. Name and address of manufacturer's authorised representative (if any):

1.5. Name(s) and address(es) of assembly/manufacture plant(s}):

1.6. Engine-type-desigrationfengine family designation/FF:

1.7. Category and sub-category of the engine typs/engine family:

1.8. Emissions durability period category:

1.9. Emissicns stage:

110 In case of NRS <19 kW only, engine family consisting exclusively of
e engine types far snow throwers: Yes/No

1.11. Reference power is:

1.12. Piimary NRSC test cycle:

1.12.1 In case of variable speed IWP category only, Additional propulsion test
e cycle:

1.12.2. In case of WP category only, additional auxiliary NRSC test cycle:

1.13. Transient test cycle:

1.14. Restrictions on usa (if applicable):

20f18

Caterpillar: Confidential Yeilow

Perkins Engines Co Ltd, also branded

as Caterpillar

404.J-E22TA {Perkins)
C2.2 (Caterpillar)

Perkins Engines Co Lid
Frank Perkins Way
Peterborough

PE1 5FQ United Kingdom

Caterpillar Energy Solutions GmbH
Atin: General Manager Research and

Development
Carl-Benz-Strasse 1
68167 Mannheim
Germany

Perkins Engines Co Ltd
Frank Perkins Way
Peterborough

PE1 5FQ United Kingdom

NRE4V2.22HPA

NRE-v-4

Not Applicable

A

NG

rated net power

C1

Not applied
Not applied
NRTC

N/A

31/07/2019
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PARTB
2

21

2.2

2.3.

2.3.1.

23.2

2.4,

24.1.

242

24.3.

2.5,

26,

2.7.

2.8.

2.8.1.

2811,

282

283

2.8.4.

2.84.1.

2.84.2.

2.8.5.

28.

2.10.

2.10.1.

2102

2.10.3.

3of18

COMMON DESIGN PARAMETERS OF ENGINE FAMILY (1)
NRE4V2.22HPA

Ignition Type:

Configuration of the cylinders

Position of the cylinders in the block:

Bore centre to centre dimensicn (mm):
Combustion chamber typeldesign

Open chamber/divided chamberfother(spacify)
Valve and porting configuration:

Number of valves per cylinder:

Range of swapt volume per cylinder ({cm3):
Main Cooling medium:

Methed of alr aspiration:

Fuel

Fuel Type:

Sub Fuel type (Natural gas/Biomethane only):
Fuelling arrangement;

list of additional fuels, fue! mixtures or emulsions suitabla for use by the engine, as declared by the
manufacturer in accordance with point 1.2.3 of Annex | to Delegated Regulation (EU) 2017/654
(provide reference to recognised standard or specification):

Lubricant added to fuel:
Specification:

Ratio of fuel to oil:

Fuel supply type:

Engine management systems:

Miscellanecus dovices:
{if yas provide a schematic diagram of the location and order of the devices)

Exhaust gas recirculation (EGR). Yes/Noc
(if yes, complete section 3.10.1 and provide a schematic diagram of the location and order of the
devices)

Water injection:
(if ves, complete section 3.10.2 and provide a schematic diagram of the location and order of the
devices)

Adr injection;
(if yes, complete section 3.10.3 and provide a schematic diagram of the location and order of the
devices)

Caterpillar: Confidential Yellow

four stroke cycle

Compression ignition

in-line

94mm

QOpen chamber

cross-flow, 1 inlet, 1 exhaust
2

0.85

Water

pressure charged with charge
cooler

Digsel (non-road gas-oil)

Liguid-fuel only

B20 biofuel per ASTM D7467
or EN16709;2015

NO

N/A

N/A

Common rail

electronic control strategy {2}

NO

YES

NO

NO

31/07/2019
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2,10.4.

211

2111,

2.11.2

2113

2.11.4,

2.11.5.

2.11.58.1.

2.11.6.

211.6.1.

2.11.7.

2.11.8.

211.9.

40f18

Others NC
Others: Yes/No (if yes, complete saction 3.10.4 and provide a schematic diagram of tha location and

order of the devices)

Exhaust after-treatment system: YES
(if ves provide a schematic diagram of the location and crder of the devices)

Oxidation catzlyst: YES
(if yes, complete section 3.11.2)

DeNOx system with selective reduction of NOx (addition of reducing agent): NO
(if yes, complete section 3.11.3)

Other DeNOx systems: NO
{if yes, complate section 3.11.3}

Three-way catalyst combinirg oxidation and NOx reduction: NO
{if yes, complete section 3.11.3)

Partioulate after-treatment system with passive regeneration: NO
(if yes, complete section 3.11.4)

Wall-flow/non-wall-flow Wall-flow
Particulate after-treatment system with active regeneration: YES
(if yes, complete saction 3.11.4)

Wall-flow/non-wall-flow Wall-flow
Other particulate after-treatment systems: NO
{if yes, complete section 3.11.4)

Other after-treatment devices (specify): No
(if yes, complete section 3.11.5)

Cther devices or features that have a strong influence on emissions: Yes/No (if yes, complete section
3.11.7Y; N/A

Caterpiliar; Confidential Yellow

€24+*2016/1628*2018/989EV4/D*0315°00
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PART G
3. ESSENTIAL CHARACTERISTICS OF THE ENGINE TYPE(S}
N‘?;,:" NREAV2.22HPA parnt tyre Engine types within the englne famlly
Typa2 Type 3
33 Engine Idets|fTgation
EXKN Engl lype dasignation 507612600 618472800 1622800
EXEN Engfa lype dasignation shove on angh g yewna Y8 T you
The serkinurrdor ke engraved | Tho sarlal nuimber s engraved | The setfal nurberls angraved
onta en elurréntam plats which | onto an suninium lstewhich | enta an aluvinium plato which
may ke tocatod on: aithar ta fight | ay ba lecaled en elthar the Hight | mey ba located on eithar the rght
o lalt hand 3ico of tha ayfindar | or left hand skde of Iha cylinder | o left hand skia of tha cylinder
3.4, Losatlan of tha etatulovy mark] block, itls hekiinpiaca by 2 | block, kls hedinplacoby2 | ok, ks hald In placa by 2
fivets, The ze| dutnbar ks Vivels, Thoserial rumder ks ivets, Tho sailal nurrber [3
kssvad y din
al the beginning of tho engina | ~at Usa beginning of tha angine | et the baginning of the engina
assambly process. assombly process. assembly process.
The EU Cadifeste nuirber s | Tho EV Gerlilieate nurbarls | Tha EU Certficata numbor s
shown on 2 plasic se¥ ohashva | shown on a plastic self adhasive | shevn on a plastic self achesha
304, Method of attachmont of tra slatutory marking: lsbal ﬁmndhm imfng cass frent abalitedio fio i oasa ons| Lbel ad o e trine oass fro]
oover of the engine. cover of lle englhe, covar of the engine.
215 E::"‘"‘E’v:‘;“:;'::’;::;“"' ongine Idaatfication nunser (complate Seo Attachmant Sea Allachmant Sas Atiachrmont
32 Parformance Paramelsrs
EFXN ] 2500 2600 2800
Fuel defivery/stiaka () for diesel sngine, fus) fow (g/h) far oihar en-
I i e ol st 46.645% 427 :5% 39345%
3312 QR &% 30 5
Tod 2800 2800 2800
Fusl delivery/shoke (mr;l;:l:a:dlasnlcmhm Tued flowe i} far other on- 55 5% 127 5% [
3222, v 5 50 45
323 Doclarad rraximum (orque 8pesd (Fm; 1660 1600 1800
Fust dallvery/sltaka {meG) for diesal enging, luel flow (g/h) Tor other en+
3234 ges. 2t :L\mumw o spac) 53 45% 536 5% 98 5%
32, Declared (Hre): 270 352 73
Declared 100 % o3l speed. 2000 2600 2300,
Declared st epeed, 1880 1880 1680
s 1DGDEEC0 M 1000420050 1000200,
kead speed fpm): 2940+14Drprn 284041 40w 2940£140qm,
oclaredt minkram borce (Ner] iR MiA HiA
un-in procadura
un In fime; 55 MIA HA
Runn ey Sae ellachmant WA MA
lﬁlm test
Bpacifo fiiura roqulred: Yoo Ko NiA HA
Gascription, inchiding photographs and/or dravings, of ha sysiam for
3.4.0.1, meniing the engine on the teat bench Including tha povar ttanawission NiA A NA
shait for cenneclion 1o the dynamemater:
ted by manufachiror, YasNo HiA Wi, NIA
h andior draving: HiA A NIA
Manufaciurert chason MRSC: RMC/Discrols mote RMC 7y NIA
AddEonal NRSG: ESFORICT RiA A NiA
Hurmber of pra-condillsning ycles prior fo ransiont tost 4 A NIA
Fre-canditoning for RS NRSC: Steady-stata operefoniANG: REC NiA
:.:aseanmc.nnnau of pre-candtioning RMC prlor Lo RMG NREC » o W
35, Labplcallon system
EXXN Lubricant
EYXEN M <) - ) E
‘ $25 (contiuoisy1 35 125 (continuolis155 125 (continuous)/t 35
2812, Meimiim {dog. GY: Gnermitent) oo
Cylintior
3ore {r): 84 8 B1
teoke (i) 190 120 Jo0
jurbsr of cylindars: 4 [] 2
Engino fotal swopl volune tomsy: 2216 2218 2216
Swopl volumo por cylinder as % of parer enane: 100 a0 100
Vel rallo: 1731 +087 08 17.311087 05 731 +06108
Elecirano Efectren] Elctronic controlled high
ssura mut shot Injection, assure mull shol Infecllion, suro rutl shet Injection,
267 Gombustion syetom decciiption: et nfcto wmlf-:l‘n. T | dcmadioacter, mllll!j:e\a,re e noor, e ok, e
entientcomenson o ontrant bowd rent combuslion bovd
368 Drawings of chumber and piston Grann: 5699405 5688409 3688408
3.69. Minirun cross soctional arga of Into! ant outiel port (). 804 o2 531 oi2 804 ony@ 531 g 804 012,821 1
3.6.10, Valve taing
6,401, |Memam Bt and ngies of opening snd closing inrektin ta dead conra
T or equbvalant data:
Maximum Bt nlg oyl 85 85 [
Max| itz Exdianist {mm) 38 2.8 8.8
Inlet valva opaning (dog BIDG), 3 BTDC 12 BTG 13BT0C
Inlatvalva closing {teg ABDC) i3 ABDG 43 ABDG 43 ABDC
Exhaust vaive apening (deg SBLG) i3 BBDG 43 BBO0C 43 BADG
Exhaust raive closing (deg ATDD) 3 ATDG 13 ATOG 13 ATOC

Softg

il G detist eltap
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§070/2800 18472800 618272000
Refarenca andlor seting rangs: 0.160.25 0.150.25 0.16-026
Varlabk valve liring eyslem YesiNo Ho o Ho
Typa: confinvousifoniofy A NiR NIA
Geam phasa shifl angla: [T [ A

Pariing conifiguratian

6.11.1_|pashon, sizend numbar; Cron low, 1 W, | ezl | orows-iow, 1 ik T sxhaust | cross fiow. 1 fal, | axhaue;
et 36 % 38
Exhaust ) a0 i =
Cooling system
it caoling
Mtare ol bk 050 o - Elnyhine gykol! | G050 wivions - Ethylena gykol7 | S350 mture - Einylans gylooi/
promane gylcolandvatar | _propylens mycolandwalsr | propylena ayleo! and water
[en asilto s Yoz Yes
oois): Sioglo lntagratod gear divon | - Singia Intequatad gear &ivan | Single inlograted goar diven
sentrilugal pump cnlrugal pump contifugal pup
(B 1251 1251
o r
Wik aoolant taeporatureaf cutiet (dog. 6): e i T e
Wiavirouen cooland Ferpparabira st oo {dag. O $13[4-2'C] 112 |+ 261 T [r-20]
Aircoaling WA A WA
fan: Vs WA NiA WA
ooty WA A WA
Diivo relogar WiA WA NJA,
3. [Maximaim o rpsratucs at referance poini (9. Gt WA it WA
2.1 | Rafarancs polit bvalion WA WA A
Aaplration
Weximum alcwable ke depreseion st 100 % sngine spee and ot 100
%5 koael (kPa)
Wit oloan ok gemnor % 5 5
ot iy air olsaner: 75 75 78
) Eotaven s cleanor oulkL and | Betwoer oif claarer oulel and | Botasen ar slaancr owllt and
Locatien, ot pssurament; Nirbocharger ket rbochstger inet turbocharger hisl
Prossura chargor(e): Yesa You Yos Yeu

EB00403, 5600404, 5803256,

GEO04D3, 5EULH)4, SBOX3EGE,

GB00403, SEO0A0, SEIEIHE,

3821 [Typets: 5303007, 6614034, H014035, | 9603307, 614004, 6814036, | 503397, 5314004, 6514038,
5814040, 5814041 6514040, 5814041 6814040, 5314041
“Tarbochar T
Descrlpon ond schomale dsgramof the s v Lihosharged
3822 prassure, westa gale, VAT, Twin turka, elc): H-Sings H - Gingla 1 - Single
W - Waslogals W - Wastopete W - Waslogale
=X (Charge air covler; Vasiio Yas Yo Yes
3831, |Type: alr-abieli walariolhar(epacity) Ar A Alr
Maxirum chaugs i coclar oullet ternparaiura o8 100 % spond and 100
3832 |t lond teom. 03 b hd had
Maximum slouabis pressure diop across chags coolsr af 100 % engins
cpoed art o1 100 %6 faad Pa): Jokpe 10k Iukpa
Intabo threlto valve: YesiNo N [ Ho
Davice Jor revyoling crankeese gasea: Yos/Hy Yes Yes Yor
88.1. | Wyes, dusodplion end drawinga; Soo Alacherment Sos Atachorment Ses Arachenmnl
if e, compllance wilh paragraph 3,10 o1 Afvex V1 1o Dategaled Fega-
3852 |itin (51 30174854 Youllle A Hih A
388, el patit WA, WA WA
a1 Gosoriplion of ot puh, (with drawings, photographs andlor pai numm-
o beta):
A Moy WA WA W&
Type:
- ok alrfiomzer WA, A, [T
4.1, Type:
3. Exheust system
Desoription ¢f tha exhaust system (wilh drawings, photos andfer parl
30.1. e o, NA NiA, WA
EXFS M canausl temporature (deg. GF: 720 720 720
i wlss3bie 100 % angina spaed and
293, 51100 % load (kPa): 16.25 144 144
3984, [Location of msssurement Engine Back Prossure Valva Out| Engins Back Prasswa Valve Qut| Engine Back Pressura Valve Out
Efael WHioRding Tovel spect Tor
284 var-able restrction ufer-trestmant at start of tast fiFa: A 1 44
Botvwon ongne and Betweon sngine end ‘Batwean engine and
0041, |Location and speedfod condiions: oitortroatinand atiull badraled | silerroatmont athullload zatod | aftorireatimont al ul load ratod
spand spand spoed
Exhavst throkls velve: Yeeo Ho No No
316 i deviges! Youla Yo Yes Yos
Extiairst gas recienfatioer (EGH] Yos Yes Yos

algh

Weter coolod EGR. High
prassure Yoop, EGR vabiaks on

‘Water cocled EGR. High
prossre loop. EGR vale Json

Walsr cooled EGR. High
pressura kop, EGR vaive k on

spesfy): tha ipletskio of tho EGR coolor. | tha Inlatskis oftha EGR cadler, | fh Inlst lde of the EGR coofar,
Wator injasilan
Oparalion principle: HiA A, WA
Alrinjaction

1031, | Oparation principta: MIA Mia Hia

104, Oihors

10,41 Typos MrA Nis HfA

Boris

Carcapltar, Confidertis Vel
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60762800 G184/2800 618272000
EXIR Exhaust affar-ireaiment systam
EXEEN Location
Placo(s) and mandmundrindinun distanee{s} from angina to first atter-
B4 | ment davioa: After turbo After rbo Attor turbo
Minkpvum distancel HA HA A
etined by axhaust gos beimp loss| Defined by eahausl gas lamp loss| Defined by exhausi gas tamp Joss|
M fstance conslralned consbalnad consiralnod
Mexum tempareture drop from sxhaust or turbing oulat 16 Hrst altar-
AL [ e davlen (g, ) F etetiet: Par A&l guide Por AB! gukia Per Akl guida
2.11.121 | Tegt condlions for moasurement: Per A&I guids Per ABI gulds Per A&l gultka
Inlreuir tamparai i .Ch
51010, :AH::\M patatura atinket t first aftartreatont device (deg. C), I Por Adl gubla Per A&l gl Per A guide
[GA1.137 | Test conditions for Por ARl guida Far Akl guide Per Adl quido
ENTEN Cridintion aiglyst
50021, [Humber of caatlg cenverters 2, DOG. DFF 2, DO, OPF 2, DOG DPF
3.11.22. | Dimenslons end volume of lhs caialyllc converterts): DOS 172.0% 1046/ 241 | DOC 1720x 1016 /24| | BOG 1726%101.8 mm/2.4 |
34123, | Tolal charpo of proclous matals g): 1E4717G: 1E47170 1E4717Q
X BASF Tachnology Ho - BASF- | BASF Tochnakgy No- BASF- | BASF Tachnology No - DASF-
31124, Relsiiva concentration of aach coinpound: TEXA603 TEX003 TEX1003
31125 |Substrate slructurs and malars: Merolith, Gotamlo Honosth, Cararie ‘Monolih, Geramio
31326, | Celldensity {callsfsq; BOC 48,5 galksrsqem GOC 485 golx/sqem DOC 465 calsisgem
1127, | Type of casig fartho catalylic canvarior(sy: Statilags Stoa| Gon Stslnless Steel Can Stalnioas Staal Oan
3412, Catalytic axfiauat affer-troalmant sysiom for NOx or thrae way calafysh
EXEEEN : HAA A HiA
3.1132, Humber of catalyic converlsrs and slemenls; MIA [7:) [
3.11.33.  |Typs of calavt acion; NI HiA WA
3.11.34. | Dimensfans andvaluina of 1o catalyba canvertar(s): [ HiA HIA
54135 |Total chargo of pagious matals: Nif A WA
2,11.3.8. Ralallys concantration of each comepannd; NiA HA WA
3.91.3.7. Substrate {ettuctwre and wererah: [N NiA HiA
3.1, Call dansity: HiA Hia, A
3 Typa of casing for the celaiylic corivérei(s): 1) HIA MiA
Method of ragenerstion: WA HIA, Nipy
A inn: Vesrbo: Ni&A NiA A
113,11, Nowna) sperallng tetrorature range (deg. G): NfA Mia A
118,92, |Concurmable rasgant: Yoshe 112} MiA A
113924, snd cohevtraton of reapent naeded for calabytic action: NfA NiA, A
Lowestcaneontralion of Iha activa Ingradiont prosart In tha rsagent that
3113122 J30s notactivate waiming system {SDmin) {%vol: NA s s
3. rafional farvperature yange of taagent: NIA NiA iR
4| Inlemaifonal sandatd: NIA Ni A
.| NOx sensarfs); Yesfia No o Ko
A Typor NA A NiA
2, [Locatian(z) Iy [ HiA
X = orfs): Yosio A, HiA HiA
X A | Type: Nip, HiA HiA
2. |Localsnfey: i, HIA HHA
P Forticutate Blter iresimant systom
- Caramiowall llow DPF uth Cavamiz wal flow DFF with Ceramic wall flow DPF wilh
2.41.4.1. | Type of filraflon: wall-Bowf non-val-flowfathor (apscify Pesive regoneration Passivs reganarsiion chea vemonereton
5290879, 5616657, 5652444, | 5290879, 5516057, 6652444, | 5299878, 5516857, 652444,
31142, |Typer 5950407, 8404873, 6502542, | 8580407, 5404873, 6502642, | 5350407, 5404573, 5502542,
i hiad $515613, 5586709, 5404673, | 5515619, 5589709, 8404673, | 5315613, 5585708, 5404875,
5358588, 6516557 5336508, 5518867 5236586, 5518857
o213

Caterpillar: Corfidensial ollaw

e24*2016/1628*2018/989EV4/D*0315*00
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E0TG/IBL0 €184/2300 $10212000
31143 | Dimensions end capacity of arTreatmant systont: 172059524 n 351 720 %1624 o3 5] {T20% 152.4mm 851
N N P N In san can, Inmadialaly after | Jn samw gan, Imimediataly alter | Insama can, Imvmadisloly afler
34144, [Localion piacafe) and o g Py oo ¥ eaditaly
Minimurm distanca from englas Defined by DGO Dsfined by 5C0 Dafined by DG
Waximum distance from sngios Defined by DOC Oefined by DOC allnad by BOE
34145 [Melweder systom of ragensiation, descriplion andior diawing: Soct ""’:‘;I;': s 3““"“:‘;“;': monlored sl smlﬁ\':":zmmw uelng
3.1.4.8.1. | lnitequont ropeneration: Yes/No YES YES
511,59, |Minlrum sxhaist gae farrperature for Inliating regensration procsdurs Depands on 6. Depancia on 5Y, Bapends an SV,
i . G}t 250 - 400 250 - 400 280- 400
31146 [Calaytic cooting: YosiNo NI, A NiA
Type o caloly Riia) A NiA
Fus| botmie calalyst (FEC, Yewhia NiA KA NiA
Honral cperating Tange {deg. Gk 14715 147 - 600 147600
Horal opereting provsure rango (kFa) 9.5:23 81198 81487
Slorags depagily sootash [gk Bost-21g Soct-21g Boot - 219
Crygen sonsoris): Yeais WA HiA NiA,
Type: WA HiA Nify
Lovaloa). [ WA NiA,
Othar altey-Iatmant devioas WA WA NiA
Dezatiplion amd operallon: HIA WA NiA
frequent
Numar of syctos wita 2z H
mnbwvrcycrwmwl 17 7 117
Ontoy tlgvicals} or fenhurefa} MA NA A
Typais) NA A A
Fuol faod far Iiquid-fueliad €1 ar, whara apaiicable, dual-fusl
englots
Foad piin
Prossure {kPe) of cherscterlslic Ragram: 103.5kPa MAX 103.5kP2 MAX 103 5kPa MAX
injeelion spsiam
Putnp
Typalsl: 5594332 5504332 5594332
d d pm: 1400 1400 1400
i pr stoke or apole 2t [0 Injogtion al raledt puny 3pood: 265 E5% 427 5% 383 £5%
Tomue poek purma apsed fpmp: 800 800 800
mmd por skioka or cycke at full Infoclion &l lorquis patk pump apaod 50 £5% 638 £5% 489 15%
E diagrant 520312214 10312.2.48, | 5003.122.9,1, 10393215 | see 512211 19302218,
Mothod used: on enginesn purrp banch on enghe on engiha n engine
Injgotion fimng
|Irﬁscllnn fiming curve: alsctonlc conrollsdtiming map | etecironic contralled tining map | elacironls comteolled fiming map
[Statfo Vhring: 10,7870 9.5°3T0C E1BIDC
Infoction pipirtg
[Lengthte) trom; 1182 iz 1192
|tmlomal drametar (g 3 3 3
Commen wik YowHo Yot Yos Ves
Typa: Dired Dlosel Ijocilon: Dirged Digsol Injoction Dkt Diesal Injeclion
#tigctorfs)
Typo(s}: 550542 EEIH] 00042
Ehoctroncally controld up e | Elsclronically cantroled up boa | Electionicaly controlied uplo 1
Opering prassura {kPa): mewan 200b0kPa mhw*nf 200000k mwmmn:urzmuwk;a
ECU: Yazfio Yor ey Yas
Type(): EE6314 5506014 6536314
Softwara caBbyatlon numboie): AR Ad2aa AA2E5
Comrunikcallon standard(e} for ecoass 1o data stream Information: 50}
27145 with 150 157654 (CAN-based)MISO 27145 with 1S3 12400 (TS SAE J1929 SAE J1930 SAE J1930
IP-hased/BAE J1839-73
Govemor
Typals): Elctroniz Control Efastronic Contrel Elscironta Cortiol
Sposd ut which owl-off starts undor full kad: 200 :5 5800+ 5 2900+ 5
29401491pm F64D3140pm 36402 )40rpm
| spaed: 10D0420053m 1000z2001pm 1G00£2001pm
. Colisiart systant Yosio YES YES YES
1 Typels): Glowphigs. Glovphrgs Glophigs
Oplional glewphigs for ambtont | Optional glawplugs tor ambtert | Optional gowplugs for amédont
. tnrporalure downtop 25°C down top 25°G danlop 25°C
34262 [Daseription: (Fled &y Perkins v oustorner | {fitted by Parking 2 cfmnm.r {itad by Paskins s caslomer
option) ption) optfan}
Firl iomperalura at e Tnlst io tha fuel joction pung
Miniimim (deg_ O 2 25 25
Al (dog. G)c 7 75 75

8ofly

Caranpllar Cnfidenia] Yothow

e24*2016/1628*2018/989EV4/D*0315*00
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5076/2800 G1E417000 618212800
Fusl foad for Hiqud fue] spark kgniifan angino, NiA A NiA
Carburroitor A A MiA
Type(a) NA WA NiA
Por fus! infothian; WA WA Wi,
2.0, |singlepointi KA WA A
31322 |Typeta) Kt WA A
2102, |Giveat Injootian; HiA [ A
20320 ITypela) A HIA A
2134, Fuel tomporatur aliecaion spacied by HiA HIA A
31340, [Location: HA NIA A
31342 [Mn g) HA HIA A
31343, ) HIA HiA tA
Fuel fead far gaseous fusl angines or where applicable, dual fuel
3.1, on- gines {In the o2so of aystams lald aut Ina differnt manner, MiA WA A
aupply oquivalant Information)
Fucl; LPG NG-HNG-L/NG-HL/LRGFue] spacio LNG i, A WiA
142, Freasure mgulator{s}vapoilsei(s) WA, NiA, HiA
1471 [Typate) MiA, NiA, WA
422, | Nurbar of pressurs ducion stegas Wi A WA
Frassura In fine? stage milmem and maxinum, (kFa) NiA NiA HA
it polrs: ik [ WA
NI A WA
Fualing sysio: mi HtA A LIS
Mixturo strength ragulation [T [ NiA
8yl doscription andior dirmwings: A HiA NiA
ixing Gri HeA WA MiA,
Hunder: HiA HIA A
Typels), HA HIA A
Locailon; HA HIA A
Adjustivort possiiies: HA HIA A
frilgt maimiold tnjactior WA NIA A
injgsilon singla-pafntimull-point WA A A
injaslion: continuous/simallanously maar tined A HIA A
.| injsclien equipmont NiA [ A
14531, | Typota): A HiA HiA
14532, |Adjustment possibiiflas: NiA NIA KA
145, [Bupply purn NiA NiA WA
143 8 WA A NiA
14 orgs) Wik A [T
143 o [} A A
XL Giract tofeciton i A HIA
146.1. jacifon purmp/prestire raguiotor RiA A [T
146.0.1_ | Type(s): A WA HIA
146,12 injeclion fiming {specty): [ A HIA
1462, |nE=|E:i HIA NiA NI
1462, |Typatex HIA A NiA
148,22, | Opaning prassurs o charadiarletio dagram; HIA HiA NIA
. Eigciranla Control Unif [ECL) HIA HiA NIA
e | Tepe(e) WA 7 A
72, | Adjustment possibiitue: WA NiA A
3. | Softvare calbration numbars): NIA A NiA
5. tovals of engings for sevars fvel s NiA HiA WA
Salf-adagtiva Teana: VesiNo A HiA NiA
Gelioration for a specic gas camposilon: NG-H/NQ LING-HLI LNGHFual
epooh LNG SpECHic gas compo MiA MiA N
21483, fora NG-HTMNO-LTINGHLT NiA NiA A
2,129, Fust 1l 51695 A N A
3,149 inkmm (deg. C): A Ni, NiA
21492 |Maximam (dog. Ci: NiA A NiA
315 ignition syelom RiA NiA HiA
2.15.1. larition ooiifs) IitA Nid HiA
21500, [Twpetalt 7N Nif, HiA
21542 Humber: HiA NiA HrA
152, Sperk plua(s) HiA A NrA
Typefe): HiA NIA HIA
Gap suttinge NIA NiA HiA
3, Mezats NIA A HiA
21621, |Typels) HiA A WA
2154, Tantion YouHo MIA [T HIA
31541, |Steic advance with respect 1o top deed canlre {crank angle dapraas): NA HiA MiA
51542, | Atvance carve of uap: NIA A WA
5,15.45. | Edetrono conlrol; Yasio NiA WA NIA
Expianstory nales o Appandix 3:

{Faotnato mankess, forioles GRY oxpionatory nolos not o be staled on the infemmatian decument)
1) As doflned In Annox I to Dalegatod Regulalion {EU) 20174654
(2 Rolar o s0otion 2.4.13 In Arncx IX {ongino farvily daEinifon.

SoflB
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Information Document for {EU) 2016/1628

INDEX

NRE4V2.2ZHRPA
Attachment Reference No Desctription
A 2.10.1. Engine Schematics
B 3.8.5.1 Device for recycling Crankcase Gases
c 2.11. Exhaust After-treatment System Schematics
] 3.1.5 Location of the Engine ldentification Number
E 3.3.2 Run In Procedure
F 368 Drawing of Combustion Chamber and Piston Crown
G 3822 Pressure Charging System
H PCD and NCD Demonstration Test Data
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A 2.10.1.

404J-E22TA Engine schematics

Intake Throttie

Engine Schematics

)

11018
Catergillar: Confidential Yellow

e24*2016/1628*2018/989EV4/D*0315*00

12.Intake Throttle Valve Position
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B 3.8.5.1 Device for recycling Crankcase Gases

Closed Circuit Breather

Prficaey ‘-—————71
Seporator _— f

One way Draln I
Vaivir
\\\ Engitre
riller \\ fﬂd\ E""‘“‘
----~£

]

120718
Caterpillar; Confidential Yellow
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c 2.11. Exhaust After-treatment System Schematics

404J-E22TA After-treatment System Schematics

i
Exhaust
From

Engine
R J Exhaust
e 2 2 to Tailpipe
g T

1 - DOC Inlet Temperature
2 - DPF Inlet Temperature
3 - Delta P Sensors

130f18
Caterpillar: Confidential Yellow 31/07/2019
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D 3.1.5 Location of the Engine Identification Number

Engine Identification Number location

!/—y: ![

Engine Identification Plate layout

| | EBPerkins’ \
= m%ﬁm LIST NUMBER B
i |

L [Csmman T yp—

140f18

Caterpillar: Confidential Yellow
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E 3.3.2 Run In Procedure
Englne speed Englhe Load Duration (s} Notes
Step 1 Low idle No load 30 All steps repeated until engine has
accumulated 55 run hours
Step 2 High idle No load 30
Step 3 Rated speed Full load 90
Stap 4 Peak torque speed Full load 90

150f18

Catarpillar: Confidential Yellow 31/07/2018
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F 3.6.8

Combustion Chamber 404)-22TA

Fuel Injector

Cylinder Head

Pistan

Lo
i(
g

Piston Crown

160f18
Caterpillar: Confidential Yallow

[:} 'l _"'l:. .
Cylinder Block Ef :

i
AT

Drawing of Combustion Chamber and Piston Crown

e24*2016/1628*2018/989EV4/D*0315*00
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G 3.8.2.2 Pressure Charging System

EGR Mixer

Single stage
Turbacharging system

Intake
Throttle
Valve
o
EGR Valve
170f18
Caterpillar: Confidential Yellow 31/07/2019
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H PCD and NCD Demonstration Test Data

For NCD and PCD demonstration data, Please refar to the following documents provided in the information pack:

Perkins Stage V Non-Road Particulate Control Diagnostic (FCD) System Information
Section 9. Appendix

Perkins Stage V Nen-Road NCx Control Diagnostic (NCD) System Information
Section 8. Appendix

180f18
Caterpillar: Confidential Yellow 31/07/2019
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
2021 MODEL YEAR
CERTIFICATE OF CONFORMITY
WITH THE CLEAN AIR ACT

OFFICE OF TRANSPORTATION
AND AIR QUALITY
ANN ARBOR, MICHIGAN 48105

Certificate Issued To: Perkins Engines Co Ltd
(U.S. Manufacturer or Importer)

Certificate Number: MPKXL02.2IR1-039

Expiration Date:

—)
Effective Date:
09/30/2020 .

Byron JBunker, Division Director
123122021 ompliance Division

Issue Date:
09/30/2020

Revision Date:

N/A

Model Year: 2021
Manufacturer Type: Original Engine Manufacturer
Engine Family: MPKXL02.2IR 1

Mobile/Stationary Indicator: Both

Emissions Power Category: 37<=kW<36

Fuel Type: Diesel

After Treatment Devices: Diescl Oxidation Catalyst, PTOX-DPF-Active
Non-after Treatment Devices: Electronic/Electric EGR

This certificate does not cover engines sold, offered for sale, or introduced, or delivered for introduction, into commerce in the U.S. prior to the effective date of the certificate.

Ersuant to Section |11 and Section 213 of the Clean Air Act (42 U.S.C. sections 7411 and 7547) and 40 CFR Parts 60 and 1039, and subject to the terms and conditions prescribed in those provisions, this
certificate of conformity is hereby issued with respect to the test engines which have been found to conform to applicable requirements and which represent the following engines, by engine family, more
fully described in the documentation required by 40 CFR Parts 60 and 1039 and produced in the stated model year.
This certificate of conformity covers only those new compression-ignition engines which conform in all material respects to the design specifications that applied to those engines deseribed in the
documentation required by 40 CFR Parts 60 and 1039 and which are produced during the model year stated on this certificate of the said manufacturer, as defined in 40 CFR Parts 60 and 1039,

It is a term of this certificate that the manufacturer shall consent to all inspections described in 40 CFR 1068 and authorized in 2 warrant or court order. Failure to comply with the requirements of such a
warrant or court order may lead to revocation or suspension of this certificate for reasons specified in 40 CFR Parts 60 and 1039. It is also a term of this certificate that this certificate may be revoked or

suspended or rendered void ab initio for other reasons specified in 40 CFR Parts 60 and 1039.






g EXECUTIVE ORDER U-R-022-0276
{7 CALIFORNIA PERKINS ENGINES COMPANY LTD. New Off-Road
N AIR RESOURCES BOARD Compression-lgnition Engines

Pursuant to the authority vested in California Air Resources Board by Sections 43013, 43018, 43101, 43102, 43104
and 43105 of the Health and Safety Code; and

Pursuant to the authority vested in the undersigned by Sections 39515 and 39516 of the Health and Safety Code
and Executive Order G-19-095;

IT IS ORDERED AND RESOLVED: That the following compression-ignition engines and emission control systems
produced by the manufacturer are certified as described below for use in off-road equipment. Production engines
shall be in all material respects the same as those for which certification is granted.

MODEL DISPLACEMENT USEFUL LIFE
YEAR ENGINE FAMILY (liters) FUEL TYPE (hours)
2021 MPKXLO02.2IR1 2.22 Diesel 8000
SPECIAL FEATURES & EMISSION CONTROL SYSTEMS TYPICAL EQUIPMENT APPLICATION

Electronic Direct Injection, Turbocharger, Charge Air
Cooler, Engine Control Module, Diesel Oxidation Catalyst,
Periodic Trap Oxidizer, Exhaust gas Recirculation

Welder, Mini-Excavator

The engine models and codes are attached.

The following are the exhaust certification standards (STD) and certification levels (CERT) for non-methane hydrocarbon
(NMHC), oxides of nitrogen (NOx), or non-methane hydrocarbon plus oxides of nitrogen (NMHC+NOx), carbon
monoxide (CO), and particulate matter (PM) in grams per kilowatt-hour (g/kw-hr), and the opacity-of-smoke certification
standards and certification levels in percent (%) during acceleration (Accel), lugging (Lug), and the peak value from either
mode (Peak) for this engine family (Title 13, California Code of Regulations, (13 CCR) Section 2423):

RATED EMISSION EXHAUST (g/kw-hr) OPACITY (%)
POWER | STANDARD
CLASS CATEGORY NMHC | NOx | NMHC+NOx | CO PM | ACCEL | LUG | PEAK
37<kW<56 | Tier4 Final STD NA | NA 4.7 50 | 003 N/A N/A | NA
CERT - - 35 1.3 | 0.003 - - -

BE IT FURTHER RESOLVED: That for the listed engine models, the manufacturer has submitted the information and
materials to demonstrate certification compliance with 13 CCR Section 2424 (emission control labels), and 13 CCR
Sections 2425 and 2426 (emission control system warranty).

Engines certified under this Executive Order must conform to all applicable California emission regulations.
This Executive Order is only granted to the engine family and model-year listed above. Engines in this

family that are produced for any other model-year are not covered by this Executive Order.

Executed on this_/GTE day of October 2020.

Alle#Lyons, Chief
Emissions Certification and Compliance Division





Engine Model Summary Template

Attachment page 1 of 1
EO#: U-R-022-0276
Date: 09/29/2020

4.Fuel Rate:

5.Fuel Rate:

7.Fuel Rate:

. . . . 3.BHP@RPM  mm/stroke @ peak HP (lbs/hr) @ peak HP B.Torque @ RPM  mm/stroke@peak 8.Fuel Rate: 9.Emission Control
Engine Family 1.Engine Code 2.Engine Model  (SAE Gross) (for diesel only) (for diesels only) (SEA Gross) torque (Ibs/hr)@peak torgueDevice Per SAE J1930

MPKXL02.2IR1 5076/2800 404J-E22TA 74@2800 47.2 281 270@1600 58.7 20.7 DDI, TAA,ECM,DOC,PTOX,
Parent c2.2 EGR

MPKXL02.2IR1 6182/2800 404J-E22TA 60@2800 39.3 243  235@1600 499 178 DDI, TAA ECM,DOC,PTOX,
cz2.2 EGR

MPKXL02.2IR1 6184/2800 404J-E22TA 67@2800 427 283 53.6 18.9 DDI, TAA ECM,DOC,PTOX,
c2.2 EGR

TAA=TC + CAC






DEPARTMENT OF ENVIRONMENT AND CONSERVATION

APC 100

DIVISION OF AIR POLLUTION CONTROL
William R. Snodgrass Tennessee Tower

312 Rosa L. Parks Avenue, 15™ Floor, Nashville, TN 37243
Telephone: (615) 532-0554, Email: Air.Pollution.Control@TN.gov

NON-TITLE V PERMIT APPLICATION
FACILITY IDENTIFICATION

Type or print and submit. Attach appropriate source description forms.

SITE INFORMATION

1. Organization’'s legal name and SOS control number [as registered with the TN Secretary of State (SOS)]

Vic Dwiis Constodhod INC

2. Site name (if different from legal name)

1%329

P

3. Is a construction permit application fee being submitted?
(see instructions for appropriate fee to submit)

]

No

Site address (St./Rd./Hwy.)

G\YMAdxﬁueM o On Sllowoshie Rivk

County name

Solliv A

City Zip code 5. @@or SIC code
V. nn oot 37000 23890
6. Site locatlon Latitude Longitude
(in lat. /long.) L. SOTTH] A -0%5.552728%

CONTACT INFORMATION (RESPONSIBLE PERSON)

—ule DS

7. Responsible person/Authorized contact

Phone number with area code

Y13-311-7338

Mailing address (5t./Rd./Hwy.)
1200 e M oy

Fax number with area code

U2l - 24 -1 k21

City

Vaing § ot

State

myN

Zip code

S7tlo -\lerﬂl & el com

Email address

CONTACT INFORMATION (TECHNICAL

8. Principal technical contact

“Tulee Duis

Phone number with area code

Yea=§13-232%

Mailing address (St./Rd./Hwy.)

[200 ~yawu | }J‘P\

Fax number with area code

Yyri3-ML-IL27F

City

BC/m\saN”

State

A

Zip code

37O

Email address

+L|-Cr‘d & A . Com

CONTACT INFORMATION (BILLING)

9. Billing contact
Tory ‘b‘UlS

Phone number with area code

SR ~¥17~7335

Mailing address (St./Rd./Hwy.)

Fax number with area code

\} 23 ,ai,lﬁfluz}'l

Clty

ooy WW’JL

State

~+po

Zip code
37000

Email address

'\'04\30\ @ \JG‘L‘H\J « CDWA

CN-0730 (Rev. 12-17)

Page 1 of 3

RDA-1298



APC 100

AIR CONTAMINANT SOURCE(S) INFORMATION
10. Description of air contaminant source(s) and Unique Source ID(s). List, identify, and briefly describe
process emission sources, fuel burning installations, and incinerators that are contained in this application
and include a Unique Source ID for each source. The Unique Source ID is a name/number/letter, which
uniquely identifies the air contaminant source(s), like Boiler #1, Paint Line #1, Engine #1, etc. (see
instructions for more details)

W\CC\DB\G‘(’% 2 1230 Soneenee - f,\gfi\a. B\

Bﬁrgoc‘d gLe,(B'O SML — -ehgi"‘“( B
Bactecd 3L 50 Shachea - Trgint |

11. Is the air contaminant source(s) in a nonattainment area? If “Yes”, then minor source BACT must be
addressed. Yes/ No

V| ] -Pﬁr‘ha.ﬂ Coo,/\i—%/ :‘? ('m\ we\tﬁq'ﬁ,\)

12. Normal Hours/Day Days/Weekv Weeks/Year Days/Year
operation: 10

13. Percent annual | Dec. - Feb. March - May June - August Sept. - Nov,
throughput 15,000 S

TYPE OF PERMIT REQUE'STED (check appropriate box)
14, Operating l:l Date constructi\on\started | Date completed | Date of ownership change (if applicable)

permit ! ‘.

Last p’ermit number(s) Emission Source Reference Number(s)
Construction Last permit number(s) Emission Source Reference Number(s)
permit

If you chose Construction permit above, then choose either New Construction, Modification, or Location Transfer

New truction |Starting date Completjon date

210U 10 pessble s|3iiod
Modification Date modification started or will start | Date completed or will complete
Location Transfer |Transfer date Address of last location

CN-0730 (Rev. 12-17) Page 2 of 3 RDA-1298



15. Describe changes that have been made to this equipment or operation(s) since the last construction
or operating permit application:

"‘thﬁb I Q\

B
M \>5 ]W‘; Sl:l{‘

16. Comments
“his 15 & Post Fn ot G porad
C Hes skl B s i W% ke snasmng
MW\Q.Q O(\Uae ‘\J@ C‘—uj\\'“,f) .

SIGNATURE
Based upon information and belief formed after a reasonable inquiry, |, as the responsible person of the above

mentioned facility, certify that the information contained in this application is accurate and true to the best of my
knowledge. As specified in TCA S€ction ;94 6-702(a)(4), this declaration is made under penalty of perjury.

17. Signature (applicaﬁn t be signed before it will be processed) | Date

a/zf)gzl%

Signer's name (gfae‘o‘ﬁ)rint) Title Phone number with area code

T fer Douis OINSr— Wz -§17- 7338

CN-0730 (Rev. 12-17) Page 3 of 3 RDA-1298




DEPARTMENT OF ENVIRONMENT AND CONSERVATION
DIVISION OF AIR POLLUTION CONTROL
William R. Snodgrass Tennessee Tower
312 Rosa L. Parks Avenue, 15" Floor, Nashville, TN 37243
Telephone: (615) 532-0554, Email: Air.Pollution.Control@TN.gov

NON-TITLE V PERMIT APPLICATION
ROCK CRUSHING SOURCE DESCRIPTION

APC 109

Type or print. Submit for each rock crushing operation. Submit with the APC 100,

GENERAL IDENTIFICATION AND DESCRIPTION

Secretary of State (SOS)]

\/u'c, Oavis Constwcfon The :

1. Organization's legal name and SOS control number [as registered with the TN

18329

2. Emission Source

oBelersrce pumber
NoNE 1o Dot

3. Is this air contaminant source subject to an NSPS or NESHAP rule?
If Yes, list rule citation, including Part, Subpart, and applicable Sections;

YesD Nogf’

EQUIPMENT INFORMATION

The applicant must submit an equipment list and flow diagram. The applicant may use the table below to list the
equipment or attach a separate sheet of paper for the equipment list. The equipment list must include each
crusher, screen, conveyor, bin, pugmill, feeder, agricultural lime, etc. The flow diagram must show each piece of
equipment labeled with a reference number,

Flow diagram

Operating rate

; Size Date of
4. Equipmenttype (Note 1) reference (Tons/Hr.)
number (Note 2) iares) Design  Actual manufacture
| A
MeCluslea L3230 ﬂ a0x6 | 250 /00 | 20/9
Baclod 3Gx80 Stackon | 2 | 36" | 250 | joo | 2093
Backnd 3uxg50  Shaclen 3 Sle 2SS0 |0 | DoA2
CN-0735 (Rev. 12-17) Page 1 of 3 RDA-1298
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APC 109

EMISSION INFORMATION

5. Air contaminants. Emission estimates for each air contaminant emitted from this point should be based on
stack sampling results or engineering calculations. Calculations should be attached on a separate sheet.

(see instructions for more details)

Particulate
Matter
emission
data:

Flow
diagram
ref. no.
(Note 5)

Average
Emissions
(Lbs./Hr.)

Maximum
Emissions
(Lbs./Hr.)

Average
Emissions
(Tons/Yr)

Potential
Emissions
(Tons/Yr)

Emissions
Estimation
method
(Note 6)

Control
devices
(Note 6)

Control
efficiency
(%)

Primary
crushing

Secondary
crushing

Tertiary
crushing

Agricultural
lime

Open
storage

Enclosed
storage

Conveying &
Transferring

Loading out

Traffic dust

Other
(specify)

LCLNER

\

Other

S

Totals

Note 1:

lime, etc.

Equipment type: The applicant must list each crusher, screen, conveyor, bin, pugmill, feeder, agricultural

Note 2:

Note 3:

Note 4:
Note 5:
Note 6:

CN-0735 (Rev. 12-17)

Flow diagram reference number: The applicant must attach a flow diagram. The flow diagram must show
each piece of equipment, including each crusher, screen, conveyor, bin, pugmill, feeder, agricultural lime,
etc. Each piece of equipment must be labeled with a reference number.

Size: For crushers, size is the design operating rate (in ton/hr.). For screens, size is the dimensions of the
top deck of the screen. For conveyors, size is the width of the conveyor. For bins, size is the design
capacity in tons.

Explain in comments, if necessary.

As identified on the flow diagram required in item #3

Refer to the instructions for the estimation method and control device codes.

Page 2 of 3 RDA-1298



APC 109

6. Control device. Description of proposed monitoring, recordkeeping, and reporting to assure compliance with
emission limits. Include operating parameters of control device (flow rate, temperature, pressure drop, etc.).

NIF L s sl lictron)

ROAD INFORMATION
. Paved Unpaved Watered (Miles & .
% Boads: (Miles of road) (Miles of road) frequency) QihEr Cerifkol (SpRctfy)
' . b
Plant yard . j000 " lr\‘oa?./\uj\ 80005)  pyeopn b
Access roads ] OOD” . N / X hw Yb\V\ BULDS,K b(LOOnw \ Q vz
' STOCKPILE INFORMATION o
; Estimatid Turnover rate | Wetted as | No. of sides Other Loading methad
8. Stockpiles: annual . dust (e.g. loader, conveyor)
(Tons/Month) piled enclosed )
tons contral Loadin  Load out
Coarse: Over 1" ]5 !‘GDD
Fine: 1" to 1/4"
1/4" and less
MFG. Sand
Other (specify)

9. Comments

We o~ Quunin SLR«Q)— b\l have  a 5 S e’
A,@L‘,L O~ h/\o\,c,lr\}m. 0\\%. we G\ v e oY) P2

%roo{Ub‘{’S, SU y\h{.i\\)b o 6“— la‘- 5-(_oc,kl_ .‘7”«(5 u-\\‘\,\ bk

\,a-e,\:jrtﬂ\ as (VULObLO\ .

SIGNATURE

If this form is being submitted at the same time as an APC 100 form, then a signature is not required on this form.
Date this form regardless of whether a signature is provided. If this form is NOT being submitted at the same
time as an APC 100 form, then a signature is required.

Based upon information and belief formed after a reasonable inquiry, |, as the responsible person of the above
mentioned facility, certify that the information contained in this application is accurate and true to the best of my
knowledge. As specified in T,CA“S‘ETﬁQ{] 39-16-702(a)(4), this declaration is made under penalty of perjury.

10. Signature Date
% alisloy

Signer's name’ﬁ e or print) Title Phone number with area code
yp P

T lee Dwis Ouns Y13 -¢17-7338

CN-0735 (Rev. 12-17) Page 3 of 3 RDA-1298




10/7/2019 Perkins Engine Emissions Data
Enmssions Dara [88106656] OcroBER 07, 2019

(88106656)-EnGINE (CFH225319B)-CEM For Help Desk Phone Numbers Click here (/tmi/tmihome/TMIContactinfo.htm)

TMI Emissions Data
Survey

(https:/iwww.caterpillarsurveys,com/se.ashx?
s=4F5AA3C87FC94347)

Engine Emissions Data

For Emissions / Certification feedback and questions, please submit a ticket via our ERC Request
Portal (https://ercrequestspilotprogram.atlassian.net/servicedesk/customer/portal/2)

Serial Number(Engine} 88106656
Sales Model C7.1
Regulatory Build Date 05-APR-2019
As Shipped Data
_ Engine Arrangement Number 4427801

Regulatory Status CAT_NR_EPA/CARB_MLIT_R120_R96_China Exp_EU Exp
Regulatory Status CAT_Korea

T Labeled Model Year 2019

EPA Family Code KPKXLO7.GBN1

EPA Emissions Level EPA TIER 4f

' Japan Emissions Level STEP 4 FINAL

Korea Type Approval C7.1+4036/2200//15EN*PE*03

lﬁ UN R120 Type Approval R120-011033

UN R86 Type Approval R96-043601Q

| Advertised Power 225.3HP/2Z200RPM/TA036

| Liters 7.01

| Disclaimer: The information provided has been compiled from third party sources and is accurate to
the best of Caterpillar's knowledge. However, Caterpillar cannot guarantee the accuracy,
completeness, or validity of the information and is not liable for any errors or omissions contained
therein. All information provided should be independently verified and confirmed, including by
examining the emissions label located on the engine.

|| Caterpillar Confidential: Green

1| Content Owner: Commercial Processes Division

| Web Master(s): PSG Web Based Systems Suppart (http://tmiwebclassi com/imi/tmi PSGIS_support.htm)
H| Current Date: 10/7/2019, 2:28:03 PM

|| @ Caterpillar Inc. 2018 All Rights Reserved.

|| Data Privacy Statement,




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY OFFICE OF TRANSPORTATION

2019 MODEL YEAR
AND AIR QUALITY
CERTIFICATE OF CONFORMITY ANN ARBOR, MICHIGAN 48105

WITH THE CLEAN AIR ACT

Certificate Issued To: Perkins Engines Co Ltd Effective Date: Issue Date:
(U.S. Manufacturer or Importer) 12/13/2018 12/13/2018

Certificate Number: KPKXL07.0BN1-019 5 3 .
Expiration Date: B\’r(m unker, Division Director —Rewsmn Date:

12312019 Dmphance Division N/A
Model Year: 2019 Mobile/Stationary Indicator: Both
Manufacturer Type: Original Engine Manufacturer Emissions Power Category: 130<=kW<=560
[Engine Family: KPKX1LO7.0BN1 Fuel Type: Diesel, Non-Standard Fuel

After Treatment Devices: CTOX-DPF-Passive, Diesel Oxidation Catalyst, Ammonia Slip Catalyst,
Selective Catalytic Reduction

Non-after Treatment Devices: Electronic/Electric EGR, Electronic Control, Engine Design
Modification, Electronic/Electric EGR - Cooled

FELs: PM 0.01 g/kW-hr

Pursuant to Section 111 and Section 213 of the Clean Air Act (42 U.S.C. sections 741 1 and 7547) and 40 CFR Parts 60 and 1039, and subject to the terms and conditions prescribed in those provisions, this
certificate of conformity is hereby issued with respect to the test engines which have been found to conform to applicable requirements and which represent the following engines, by engine family, more
fully described in the documentation required by 40 CFR Parts 60 and 1039 and produced in the stated model year.

This certificate of conformity covers only those new compression-ignition engines which conform in all material respects to the design specifications that applied to those engines described in the
documentation required by 40 CFR Parts 60 and 1039 and which are produced during the maodel year stated on this certificate of the said manufacturer, as defined in 40 CFR Parts 60 and 1039.

It is a term of this certificate that the manufacturer shall consent to all inspections described in 40 CFR 1068 and authorized in a warrant or court order. Failure to comply with the requirements of such a
warrant or court order may lead to revocation or suspension of this certificate for reasons specified in 40 CFR Parts 60 and 1039. It is also a term of this certificate that this certificate may be revoked or
suspended or rendered void ab initio for other reasons specified in 40 CFR Parts 60 and 1039.

This certificate does not cover engines sold, offered for sale, or introduced, or delivered for introduction, into commerce in the U.S. prior to the effective date of the certificate.

This certificate of conformity is conditional upon compliance of said manufacturer with the averaging, banking and trading provisions of 40 CFR Part 1039, Subpart H. Failure to comply with these
provisions may render this certificate void ab initio.

The actual engine power may lie outside the limits of the Emissions Power Category shown above. See the certificate application for details.




EXECUTIVE ORDER U-R-022-0220

New Off-Road

S Rﬁ; IE_SiO ER((?EIS? .!\J;i Fﬁ PERKINS ENGINES COMPANY LTD. Compression_lgnmgn Engin?;
agelo

Pursuant to the authority vested in California Air Resources Board by Sections 43013, 43018, 43101, 43102, 43104
and 43105 of the Health and Safety Code; and

Pursuant to the authority vested in the undersigned by Sections 39515 and 39516 of the Health and Safety Code
and Executive Order G-14-012;

IT IS ORDERED AND RESOLVED: That the following compression-ignition engines and emission control systems
produced by the manufacturer are certified as described below for use in off-road equipment. Production engines
shall be in all material respects the same as those for which certification is granted.

MODEL TN BRIy DISPLACEMENT USEFUL LIFE
YEAR . (liters) FUEL TYPE (hours)
2019 KPKXLO07.0BN1 7.01 Diesel 8000
SPECIAL FEATURES & EMISSION CONTROL SYSTEMS TYPICAL EQUIPMENT APPLICATION

Electronic Direct Injection, Turbocharger,
Charge Air Cooler, Engine Control Module, Crane, Loaders, Tractor, Dozer, Pump, Compressor,
Diesel Oxidation Catalyst, Periodic Trap Oxidizer, Exhaust Generator Set

Gas Recirculation, Selective Catalytic Reduction-Urea,
Ammonia Oxidation Catalyst

The engine models and codes are attached.

The following are the exhaust certification standards (STD) and certification levels (CERT) for non-methane hydrocarbon
(NMHC), oxides of nitrogen (NOx), or non-methane hydrocarbon plus oxides of nitrogen (NMHC+NOx), carbon
monoxide (CO), and particulate matter (PM) in grams per kilowatt-hour (g/kw-hr), and the opacity-of-smoke certification
standards and certification levels in percent (%) during acceleration (Accel), lugging (Lug), and the peak value from either
mode (Peak) for this engine family (Title 13, California Code of Regulations, (13 CCR) Section 2423):

RATED SETl\:ﬁS:)RND EXHAUST (g/kw-hr) OPACITY (%)
e | Eirceoey NMHC | NOx | NMHC+NOx | CO PM | ACCEL | LUG | PEAK
75<kW <560 | Tier 4 Final | OF Lo~ | 019 | 0.40 N/A 35 | 002 | NA | NA | NA
FEL N/A N/A N/A N/A 0.01 N/A N/A N/A
[ Certified Emissions Data ——p CERT | 001 | 0.27 - 1.3 | 0.002 - ~ -
'

BE IT FURTHER RESOLVED: That the family emission limit(s) (FEL) is an emission level declared by the
manufacturer for use in any averaging, banking and trading program and in lieu of an emission standard for
certification. It serves as the applicable emission standard for determining compliance of any engine within this
engine family under 13 CCR Sections 2423 and 2427.

BE IT FURTHER RESOLVED: That for the listed engine models, the manufacturer has submitted the information and
materials to demonstrate certification compliance with 13 CCR Section 2424 (emission control labels), and 13 CCR
Sections 2425 and 2426 (emission control system warranty).

BE IT FURTHER RESOLVED: That for the listed engine models, the manufacturer has complied with the more
stringent set of standards from the various power categories in conformance with Section 1039.230 (e) of the
“California Exhaust Emission Standards and Test Procedures for New 2011 and Later Tier 4 Off-Road
Compression-lgnition Engines, Part I-D” adopted October 20, 2005 and last amended October 25, 2012.

BE IT FURTHER RESOLVED: That the manufacturer has elected to include engine models in this engine family which
are identified for "emergency equipment use only". These "emergency equipment use only” engines are exempt
from requirements imposed pursuant to California law and the regulations adopted pursuant thereto for motor
vehicle pollution control devices per California Vehicle Code Section 271566.2. The manufacturer must clearly label

these engines for "emergency equipment use only" on the engines' emission control label.




EXECUTIVE ORDER U-R-022-0220
New Ofi-Road
% ) ¢ RAR ESEDERCE!S? BOARD PERKINS ENGINES COMPANY LTD. Co mPress*°”"9““"SQQEG”§‘Q$§

Engines certified under this Executive Order must conform to all applicable California emission regulations,

This Executive Order is only granted to the engine family and model-year listed above. Engines in this
famlly that are produced for any other model-year are not covered by this Executive Order, :

Executed at EI Monte, California on this ,& day of December 2018.

A 8
Annette Hebert, Chief
Eimissions Compliance, Automotive Regulations and Science Division
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U - P 022 080 Engine Model Summary Template
A B L 48
4.Fuel Rata: 5.Fuel Rate: 7.Fuel Rate:
X \ 1.BHP@RPM  mm/stroke @ peak HP (lbsihr) @ peak HP  G.Torgue @ RPM  mmistroke@peak 8.Fusl Rate: 9.Emission Control
Engine Family 1Engine Code 2 Engine Model  (SAE Gross) (for dissel oply} __(for ciesels only) __(SEA Gross) torque (Ibsitn@psak forqueDevice fer SAE 11930
KPKXLO7.0BN1 Cert Tost 1 392472200 275@2200 144 104 927@1400 186 86 DDl TAA ECM
poc cref Yot
EGR SCR
AMOX EPR
KPKXL07.0BN1 2 396072200 269@2200 140 101 918@1400 184 85 DD| TAA ECM .
poc crex FIon
EGR SCR
AMOX EPR
KPKXLO7.0BN1 3 392672200 250@2200 . 128 a3 895@ 1400 179 82 DDITAAECM
DOC GFaX PTO%
EGR SCR
AMOX EPR
KPKXLO7.0BN1 ) 4 4038/2200 250@2200 128 93 BI5@ 1400 178 82 DDl TAA ECM
poc creX PTon
EGR SCR
AMCX EPR
KPKXLOT,0BN1 5 3962/2200 248@2200 127 92 908@ 1300 182 78 DDITAAECM
: DoC CFoX P TO®
EGR SCR

AMOX EPR
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)\ o n mMmen®

Engine Family

|

-

-

C4,

N

2.0

1.Engine Code 2.Engine Model

3.BHP@RPM
(SAE Gross)

4 Fuel Rate:

5.Fuel Rate:

oo R " —RC\@

7.Fuel Rate:

mmistroke @ peak HP (lbs/hr) @ peak HP 6. Torque @ RPM  mm/stroke@peak 8.Fuel Rate: 9.Emission Control

(for diesel only)

(for diesels only)

{SEA Gross) torque (tbsfhr)_gpeak torqueDevice Per SAE J1930

KPKXLO7.0BN1

KPKXLO7.0BN1

6

3976/1800

3928/2200

239@1800

225@2200

140

115

KPKXLO7.0BN1

4036/2200

225@2200

115

83

83

83

766@1400 153 70 DDI TAA ECM
DOC CIOX PTUA
EGR SCR
AMOX EPR

805@1400 160 74 DDITAAECM .
poc crox V1Y
EGR SCR
AMOX EPR

805@1400 160 74 DDITAAECM X,
DOC cToxX P12
EGR SCR

AMOX EPR

KPKXLO7.0BN1

KPKXLO7.0BN1

3966/2200

3930/2200

215@2200

202@2200

109

103

79

75

735@1400 140 B4 DDI TAAECM___
DOC Crex ¢ 1=
EGR SCR
AMOX EPR

725@1400 138 64 DDI TAA ECM o

DoC CFoXF T
EGR SCR

AMOX EPR
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Y- A-0an-022.0

Engine Family 1.Engine Gede 2.Engine Modsl

Engine Model Summary Template

. 4.Fuel'Rate: 5.Fuel Rate:
3.BHP@RPM  mm/stroke @ peak HP {bs/hr) @ pesk HP  6.Torque @ RPM

2 -1 w2 068

7.Fuel Rate:
mmistroke@@peak 8.Fuel Rate: 8.Emission Conlrol
torque {bsn@peak torqueDavica Per SAE 11930

(SAE Cross) {for dissel anly) [for diesels only) (SEA Gross)

KPKXLO7.0BNt 1 4034/2200

202@2200 103 75 725@1400

138 84 DDI TAA ECM
poc crak PTok
EGR SCR .
AMOX EPR

KPKXL07.08N1 12 3978/1800

204@1800 121 72 642@1400

124 57 DDITAAECM
Doc CFe% Pin
EGR SCR

AMOX EPR

KPKXL07.0BNT 13 3832/2200

202@2200 105 75 642@E1400

124 - 57 DDITAAECM ..
poc grexk Piv
EGR SCR

AMOX EPR

KPKXLOT.0BNA1 14 4052/1800

188@1800 111 85 - 842@1400

ODI TAA ECM __
poc cgrex £ 0"
EGR SCR
AMOX EPR

124 657

KPKXLO7.CEBN 15 4064/2000

176@2000 g9 62 837@1400

122 56 DDITAAEGM . x.
poc grex PO
EGR SCR

AMOX EPR




I Y cucin O ey ‘\33 4 ﬂ:rf’k?g Enaine Model S T lat 12 =14 -2 oip
W~ Am Q2 0380

4.Fuel Rate! 5.Fuel Rate: 7.Fuel Rate.
. . 3.BHP@RPM  mmistroke @ peak HP (lbs/hr) @ peak HP 6. Torgue @ RPM  mmv/sticke@peak 8.Fuel Rate: 9.Emission Contral
Engine Family _1Engine Code 2 Engine Model  (sAE Gross) fordiesel only) _{for diesels only) ___(SEA Gross) torque ____(lbsMri@pesk torqueDevice Per SAE J1930
KPKXLOT.0BN1 16 3934/2200 174@2200 92 64 621@1400 118 55 DDI TAA ECM
. DOC CFeX PTO%
EGR SCR
AMOX EPR

KPKXL07.0BN1 17 4028/2200 174@2200 92 €4 621@ 1400 118 58 DRI TAAECM _ . “
poc grex VoM
EGR SCR
AMOX EPR

KPIXLO7.0BN 12 40322200  173@2200 - 92 64 842@1400 124 57 DDI TAAECM __
' poc grex ¥R
EGR SCR
AMOX EFR

KPKXLO7.0BNT 19 ACBAMB00  164@1800 o7 57 586@1400 115 52 DDITAAEGM .
. DOG Crek P TO*
EGR SCR
AMOX EPR

KPKXLOT.0BN1 0 369011800 164@1500 97 57 547@1400 110 49 DDI TAA ECM
DoC Cre%k Pt
EGR SCR
AMOX EPR
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¥

Engine Family

= 029 0580

1,Engine Code - 2 Engine Mode!

Engine Modei Summary Template

{SAE Gross)

4.Fuel Rate:
3BHP@RPM  mmistroke @ peak HP (Ibs/r} @ peak HP 6. Torque @ RPM  mm/stroke@pesk

{for diesel only} (for diesels onlg)

§.Fuel Rata:

(55A Grose)

7.Fuel Rale:

forgua

8 Fuei Rate:

BL— b 20T

8.Emission Control

{Ihsfhr)@peak toraueDevice Par SAE J1830

KPKXLO7.0BN1

21

3936/2200

1562200

B1

59

557@1400

112

50

DDl TAA ECM
DOC SFOX PUOX
EGR SCR
AMOX EPR

KPKXLO7.0BN®

22

4050/2200

156@2200

81

59

557@1400

112

§0

KPKXLO7.0BN1 .

23

4080/1800

163@1800

20

53

532@1400

106

48

DDI TAAECM_
DOC crok PibA
EGR SCR
AMOX EPR

DDI TAAECM..
DOC <:;|>f5>)<M PIOA
EGR SCR
AMOX EPR

KPKXLOT.0BN1

24

4354/2200

273@2200

143

KPKXLO7.0BMN1

25

43562200

250@2200

128

103

93

827@1400

186

86

DDITAAZCM
DOC GFoX FPIoR
EGR SCR
AMOX EPR

895@ 1400

179

82

DDITAAECM
poc creX P
EGR SCR
AMOX EPR

R PUR T
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U-RA-oad -0 20O
. 4.Fuel Rate: 5.Fue! Rale: 7.Fuel Rate:
. 3.BHF@RPM  mmistroke @ peak HP {lbs/hr) @ peak HP  5.Torque @ RPM  mmstroke@peak B8.Fusl Rate: §.Emission Control
Engine Family 1 Engine Code 2.Engine Mode! _ (5AF Gross) {for diesel only) {for dissels only} (SEA Grogs) - torque {bsihry@pesk lorqueDav|ce Per SAE J1930
KPKXLOT.OBNA 26 435812200 225@2200 115 a3 805@ 1400 160 74 DDl TAA ECM
: DOC g FTon
EGR SCR
AMOX EPR
KPRALOT.0BNA 27 4360/2200 202@2200 103 75 725@1400 138 64 DDI TAA ECM By
' poc craX YT
EGR SCR
AMOX EPR
KPKXLG7.0BNT Cert Tast 28 434612200 302@2200 156 113 946@@1400 187 86 DDATAAECM %
' poc crex P10
EGR SCR
AMOX EPR
KPKXL07.0BN1 28 434672200 302@p2200 156 13 S46@1400 187 86 DO TAA ECM »
: DOC ok ¥ 16K
EGR SCR
AMOX EPR
KPKALO7.0BN1 29 4348/2200 302@2200 156 113 940@1400 179 82 DDITAAECM . o
. noc crex V1O
EGR SCR

AMOX EPR



- Engine Model S P - -2o
By CACN Y T r\’i} 4 I8 Enai

B -k -0 2.2 OO

4.Fuel Rate: 5.Fuel Rate: 7.Fusl Rate:
. . i 3.BHP@RPM  mmistroke @ peak HP {losthr) @ peak HP 6.Torqus @ RPFM  min/stroke@peak 8.Fuel Rate: 9.Emission Contro!
€ngine Family 1.Engine Cede  2.Engine Model (SAE Gross) ~. _(for diesel only) {for diesels only) {SEA Groses) forgue_ {losihri@paak torqueDevice Per SAE J1930

KPKXLOZ.OBN1  CertTest30  4350/1800 321@1800 197 117 835@1800 197 17 DDI TAAECM
DoC CFex Tieh
£GR SCR
AMOX EPR

KPKXLO7.08N1 30 435011800 321@1800 195 115 935@ 1600 195 15 DDI TAA ECM
: poc grex P T
EGR SCR
AMOX EPR

KPIXLO7.0BNA 31 435201800 247@1800 140 83 720@1800 140 83 DDITAAECM, . o
DOC GFek ¥ 1

EGR SCR
AMOX EPR

KPKXL07.0BN1 32 4480/2200 - 227@2200 115 83 BO5@1400 162 75 DOITAAECH
poc gray P

EGR SCR
AMOX EPR

KPKXLO7.0BNA 33 4530/2200 178@2200 a2 67 542@1400 123 57 DDI TAAECM _ .
poc Grek PO

"EGR SCR
AMOX EPR
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Engine Model Sumimary Template

V- Ao - 0280

3.BHP@RPM  munssiroke (@ peak HP (Ibs/hn) @ peak HP  6.Torqus @ RPM  mm/stroke@@pesk

Engine Family 1.Engine Code 2 Engine Model  (SAE Gross)

4.Fuel Rale:

{lor digsal only)

5,Fuel Rate;

{for diesels only)

{SEA Gross)

7,Fuei Rate:

tarque

8.Fuel Rate:

(R -n-2 oy

9.Emission Contral
(oshn@peak toraueDevice Per SAE J1930

KPKXLO7.0BN1 34 AK942 453012200 178@2200
(Emergency) ’

273

67

B42@1400

123

57

DD} TAA ECM
pocgrak ¥ TOX
EGR SCR
AMOX EPR

KPKXLO7 .0BN1 35 62641800 163@1800

98

57

T95@1400

113

52

DDI TAA ECM
poc cIeX P Tow
EGR SCR
AMOX EPR




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
2021 MODEL YEAR
CERTIFICATE OF CONFORMITY

WITH THE CLEAN AIR ACT

OFFICE OF TRANSPORTATION
AND AIR QUALITY
ANN ARBOR, MICHIGAN 48105

Certificate Issued To: Perkins Engines Co Ltd
(U.8. Manufacturer or Importer)

Certificate Number: MPKXL02.2IR1-039

09/30/2020

—)
Effective Date: / %

Expiration Date:
12/31/2021

Byron J/Bunker, Division Director
ompliance Division

Issue Date:
09/30/2020

Revision Date:

N/A

Model Year: 2021
Manufacturer Type: Original Engine Manufacturer
Engine Family: MPKXL02.2IR I

Mobile/Stationary Indicator: Both

Emissions Power Category: 37<=kW<56

Fuel Type: Diesel

After Treatment Devices: Diesel Oxidation Catalyst, PTOX-DPF-Active
Non-after Treatment Devices: Elcetronic/Electric EGR

Pursuant to Section 111 and Section 213 of the Clean Air Act (42 U.S.C. sections 7411 and 7547) and 40 CFR Parts 60 and 1039, and subject to the terms and conditions prescribed in those provisions, this
certificate of conformity is hereby issued with respect to the test engines which have been found to conform to applicable requirements and which represent the following engines, by engine family, more
fully described in the documentation required by 40 CFR Parts 60 and 1039 and produced in the stated model year.

This certificate of conformity covers only those new compression-ignition engines which conform in all material respects to the design specifications that applied to those engines described in the
documentation required by 40 CFR Parts 60 and 1039 and which are produced during the model year stated on this certificate of the said manufacturer, as defined in 40 CFR Parts 60 and 1039.

It is a term of this certificate that the manufacturer shall consent to all inspections deseribed in 40 CFR 1068 and authorized in a warrant or court order. Failure to comply with the requirements of such a
warrant or court order may lead to revocation or suspension of this certificate for reasons specified in 40 CFR Parts 60 and 1039. It is also a term of this certificate that this certificate may be revoked or
suspended or rendered void ab initio for other reasons specified in 40 CFR Parts 60 and 1039.

This certificate does not cover engines sold, offered for sale, or introduced, or delivered for introduction, into commerce in the U.S. prior to the effective date of the certificate.




EXECUTIVE ORDER U-R-022-0276

f ‘ CALIFORNIA PERKINS ENGINES COMPANY LTD. New Off-Road
A7 AIR RESOURCES BOARD Compression-Ignition Engines

Pursuant to the authority vested in California Air Resources Board by Sections 43013, 43018, 43101, 43102, 43104
and 43105 of the Health and Safety Code; and

Pursuant to the authority vested in the undersigned by Sections 39515 and 39516 of the Health and Safety Code
and Executive Order G-19-095;

IT IS ORDERED AND RESOLVED: That the following compression-ignition engines and emission control systems
produced by the manufacturer are certified as described below for use in off-road equipment. Production engines
shall be in all material respects the same as those for which certification is granted.

MODEL DISPLACEMENT USEFUL LIFE
VERL ENGINE FAMILY (iiters) FUEL TYPE (Halirs)
2021 MPKXL02.2IR1 2.22 Diesel 8000
SPECIAL FEATURES & EMISSION CONTROL SYSTEMS TYPICAL EQUIPMENT APPLICATION

Electronic Direct Injection, Turbocharger, Charge Air o
Cooler, Engine Control Module, Diesel Oxidation Catalyst, Walder, Mini-Excavator
Periodic Trap Oxidizer, Exhaust gas Recirculation

The engine models and codes are attached.

The following are the exhaust certification standards (STD) and certification levels (CERT) for non-methane hydrocarbon
(NMHC), oxides of nitrogen (NOx), or non-methane hydrocarbon plus oxides of nitrogen (NMHC+NQX), carbon
monoxide (CO), and particulate matter (PM) in grams per kilowatt-hour (g/kw-hr), and the opacity-of-smoke certification
standards and certification levels in percent (%) during acceleration (Accel), lugging (Lug), and the peak value from either
mode (Peak) for this engine family (Title 13, California Code of Regulations, (13 CCR) Section 2423):

RATED EMISSION EXHAUST (g/kw-hr) OPACITY (%)
POWER STANDARD
CLASS CATEGORY NMHC | NOx NMHC+NOx co PM ACCEL LUG PEAK
37skwW <56 | Tier 4 Final STD N/A N/A 47 5.0 0.03 N/A N/A N/A
CERT -- - 35 1.3 0.003 -- -- --

BE IT FURTHER RESOLVED: That for the listed engine models, the manufacturer has submitted the information and
materials to demonstrate certification compliance with 13 CCR Section 2424 (emission control labels), and 13 CCR
Sections 2425 and 2426 (emission control system warranty).

Engines certified under this Executive Order must conform to all applicable California emission regulations.

This Executive Order is only granted to the engine family and model-year listed above. Engines in this
family that are produced for any other model-year are not covered by this Executive Order.

Executed on this / é?% day of October 2020.

yons, Chief
Emissions Certification and Compliance Division



Attachment page 1 of 1
EO#: U-R-022-0276
Date: 09/29/2020

Engine Model Summary Template

4.Fuel Rate: 5.Fuel Rate: 7.Fuel Rate:
. 3.BHP@RPM  mmistroke @ peak HP (Ibs/hr) @ peak HP  6.Torque @ RPM  mm/stroke@peak 8.Fuel Rate: 9.Emission Control
Engine Family 1.Engine Code 2.Engine Model (SAE Gross) (for diesel only) (for diesels only) (SEA Gross) torque (Ibs/hr)@peak torqueDevice Per SAE J1930
MPKXL02.2IR1 5076/2800 404J-E22TA  74@2800 47,2 29.1 270@1600 58.7 20.7 DDI,TAA,ECM,DOC,PTOX,
Parent c2.2 EGR
MPKXL02.2IR1 6182/2800 404J-E22TA  60@2800 39.3 24.3 235@1600 49.9 17.6 DDI,TAAECM,DOC,PTOX,
cz2.2 EGR
MPKXL02.2IR1 6184/2800  404J-E22TA 67@2800 42,7 263  252@1600 53.6 189  DDITAAECM,DOC,PTOX,
c22 EGR

TAA=TC + CAC
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Certification

EU TYPE-APPROVAL CERTIFICATE

Communication concerning the:
- EU type-approval,

of an eagine-type/engine family ) with regard to gaseous and particulate pollutant emission pursuant to Regulation (EU)
2016/1628, as last amended by (Commission Delegated) V) Regulation (EU) 2018/989 (V@) (of the European Parliament
and of the Council)

EU Type Approval No:e24*2016/1628*2018/989EV4/D*0315%00

Reason for extension/refusal/withdrawal (;

1.1

1.3.

1.4.

L5,

1.7.

1.8.

1.9.

[.10.

SECTION 1

Make (trade name(s) of manufacturer):

Commercial name(s) (if applicable):

Company name and address of manufacturer:

Name and address of manufacturer's authorised
representative (if any):

Name(s) and address(es) of assembly/manufacture plant(s):

Engine-type-designation/engine family designation/ET (1):

Category and sub-category of the engine
#ypelengine family (V@

Emissions durability period category:
Emissions stage:

Engine for snow throwers ©;

CT-10-124 Rev 03

- N/A

Perkins Engines Co Litd,
Caterpillar

404J-E22TA (Perkins)
C2.2 (Caterpillar)

Perkins Engines Co Ltd
Frank Perkins Way
Peterborough PE1 5FQ
United Kingdom

Caterpillar Energy Solutions GmbH
Attn: General Manager Research and
Development

Carl-Benz-Strasse 1

68167 Mannheim

Germany

Perkins Engines Co Ltd
Frank Perkins Way
Peterborough PEI 5FQ
United Kingdom

NRE4V2.22HPA

NRE-v-4
Not Applicable/Cat1/Cat-2/Cat3 "
V/ SPE

Yes/No
49.49.1169.02.12
Page 1 of 7

NSAL 1 Swift Square, Northwood, Santry, Dublin 9, Ireland. Telephone: (+353+1) 807 3800, Facsimile: 01-807 3844
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Certification
EU Type Approval No: e24%2016/1628*2018/989EV4/D*0315%00

SECTION I1
L. Technical service responsible for carrying out the tests: TUV SUD Auto Service GmbH,
Westendstrafie 199,
D-80686 Miinchen,
Germany.
2. Date(s) of test report(s): 06.09.2019
3. Number(s) of test report(s): 19-00885-CP-GBM-00
SECTION III

The undersigned hereby certifies the accuracy of the manufacturer's description in the attached information document of
the engine-type/engine family (V) described above, for which one or more representative samples, selected by the
approval authority, have been submitted as prototypes and that the attached test results apply to the engine-type/engine
family

1; The enginetype/engine family (V meets/does-notmeet (V) the requirements laid down in Regulation (EU)
2016/1628.

2. The approval is: grantediextendedirefusediwithdrawn

3. The approval is granted in accordance with Article 35 of Regulation (EU) 2016/1628 and the validity of the
approval is thus limited to dd/mm/yyyy N/A

4. Restrictions to validity & (©): N/A

3 Exemptions applied ¢ N/A
Place: Dublin.

Date: Q 6™ November, 2019

Name and signature

(or visual representation of an

‘advanced electronic signature’

according to Regulation (EU)No 910/2014, including data for verification):

Attachments:
Information package

Test report(s)

Where applicable, the name(s) and specimen(s) of the signature(s) of the person(s) authorised to sign statement
Of conformity and a statement of their position in the company Where applicable, a completed specimen of a
statement of conformity

NB:

If this model is used for EU type-approval of an engine as an exemption for new technologies or new concepts,

pursuant to Article 35(4) of Regulation (EU) 2016/1628, the heading of the certificate shall read ‘PROVISIONAL EU

TYPE-APPROVAL CERTIFICATE VALID ONLY ON THE TERRITORY OF ... ™",
CT-10-124 Rev 03 49.49.1169.02.12
Page 2 of 7
NSAL 1 Swift Square, Northwood, Santry, Dublin 9, Ireland. Telephone: (+353+1) 807 3800, Facsimile: 01-807 3844
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Certification

EU Type Approval No: e24*2016/1628*2018/989EV4/D*0315*00

2.1

2.2,

2.3.1.

2.6

2.7

2.8.1.

24811

2.8.2.

238.3.

2.8.4.

2.8.5.

2.9,

Addendum

PART A — CHARACTERISTICS OF THE ENGINE-TYPE/ENGINE FAMILY O

Common design parameters of the ergine-pe/engine family (!

Combustion Cycle:

Ignition Type:
Position of the cylinders in the block:
Main Cooling medium:

Method of air aspiration:

Fuel Type(s):

Sub Fuel type (Natural gas/Biomethane only):

Fuelling arrangement:

Sfour stroke cycletwo-strokeeyelelrotary
oifiertideseribe)

Compression ignition/sparlk-ignition
¥in-line/radial/other(speeify)
Air/Water/Qi "

#aturatly-aspirated/pressure charged/
pressure-chargedwith-charge eooler ()

Diesel (non-road gas-oil)/Ethanelfor
tocli ; s tte] ;

Liquid-fuel only/Gaseews-firel- only/Dual-
fireltypedADual-frreltype 1B/Dual-firel

fpe2tDual-frreltype 2B Duvl-firel
tpe 3p (0

List of additional fuels compatible with use by the engine declared by the manufacturer in accordance with
point | of Annex I to Delegated Regulation (EU) 2017/654 (provide reference to recognised standard or

specification):

Lubricant added to fuel:

Fuel supply type:

Engine management systems:

CT-10-124 Rev 03

B20 biofuel per ASTM D7467
or EN16709:2015

Yes/No

P e D Liniectort
i, il Ui
infeetorfCommon rail/Carburetior/port
otherfspecifi) Y

meehanieal/electronic control strategy

49.49.1169.02.12
Page 3 of 7

NSAL | Swift Square, Northwood, Santry, Dublin 9, Ireland. Telephone: (+353+1) 807 3800, Facsimile: 01-807 3844
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EU Type Approval No: e24*2016/1628*%2018/989EV4/D*0315*00

2.10.

2.10.1.

2.10.2.

2.10.3.

2.10.4.

2.11.

34 8 e

2.11.2.

2.11.3.

2.11.4.

2.11.5.

2.11.6.

2.11.7.

2.11.8.

241 18

Certification

Miscellaneous devices:

Exhaust gas recirculation (EGR):
Water injection:

Air injection:

Others (specify):

Exhaust after-treatment system:
Oxidation catalyst:

DeNOx system with selective reduction of
NOx (addition of reducing agent):

Other DeNOx systems:

Three-way catalyst combining oxidation
and NOx reduction:

Particulate after-treatment system with
passive regeneration:

Particulate after-treatment system with
active regeneration:

Other particulate after-treatment systems:
Other after-treatment devices (specify):

Other devices or features that have a strong
influence on emissions (specify):

CT-10-124 Rev 03

NSAL 1 Swift Square, Northwood, Santry, Dublin 9, Ireland. Telephone: (+353+1) 807 3800, Facsimile: 01-807 3844

Yes/No
Yes/Ne
Yes/No "
Yes/No V
No

Yes/Ne (Y

Yes/No (V)

Yes/No !

¥es/No

¥es/No

Yes/No

Yes/No

Yes/No "

No

49.49.1169.02.12
Page 4 of 7
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EU Type Approval No: e24*2016/1628*2018/989EV4/D*0315 %00

3 Essential characteristics of the engine type(s)

Item Number

Item Description

Parent Engine

Engine types within the family (if

/Engine type applicable)
3.1.1. Engine Type Designation: 5076/2800 6184/2800 6184/2800
3.1.2. Engine type designation shown on engine
mark: Yes/No () 1o Yet be
3.1.3. Location of the manufacturer's statutory The serial number is engraved onto an aluminium
marking: plate which may be located on either the right or left
hand side of the cylinder block, it is held in place by
2 rivets. The serial number is electronically issued in
sequence at the beginning of the engine assembly
process.
3.2.1L Declared rated speed (rpm): 2800 2800 2800
3.2.1.2: Declared rated net Power (kW): 55 50 45
3.2.2. Maximum power speed (rpm): 2800 2800 2800
3.202.2 Maximum net power (kW): 55 50 45
3.2.3. Declared maximum torque speed (rpm): 1600 1600 1600
3.2.3.2. Declared maximum torque (Nm): 270 252 235
3.6.3. Number of Cylinders: 4 4 4
: 3y.
3.6.4. Engine total swept volume (cm’): 2216 2216 2216
3.8.5. Device for recycln;g}:(rla)nkcase gases: Yes/ Yes Yes Yes
s (N
3.11.3.12. Consumable reagent: ¥es/No No No No
3.11.3.12.1. Type and concentratu_)n of.reagent N/A N/A N/A
needed for catalytic action:
J11.3.13. NO : ¥es/No
3.11.3.13 X sensor(s) 0 No No No
% ()
3.11.3.14. Oxygen sensor: ¥es/No No No No
. (1)
3.11.4.7. Fuel borne catalyst (FBC): ¥es/No No No No

CT-10-124 Rev 03

49.49.1169.02.12

Page 5 of 7
NSAL 1 Swift Square, Northwood, Santry, Dublin 9, Ireland. Telephone: (+353+1) 807 3800, Facsimile; 01-807 3844
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EU Type Approval No: e24*2016/1628%2018/989FEV4/D*0315*00

Particular conditions to be respected in the installation of the engine on non-road mobile machinery:

Item Number Item Description Parent Engine / Engine types within the family (if
Engine type applicable)
3.8.1.L Maximum allowable intake depression at
100 % engine speed and at 100 % load 5 5 5
(kPa) with clean air cleaner:
3.8.3.2. Maximum charge air cooler outlet
temperature at 100 % speed and 100 % 50 50 50
load (deg. C):
3.83.3. Maximum allowable pressure drop across
charge cooler at 100 % engine speed and 10kpa 10kpa 10kpa
at 100 % load (kPa) (if applicable):
3.9.3. Maximum permissible exhaust gas
backpressure at 100 % engine speed and 16.25 14.1 14.1
at 100 % load (kPa):
3931 Location of measurement: Engine Back Pressure Valve Out
3.11.1:2. Maximum temperature drop from exhaust
system or turbine outlet to first exhaust , ; L
after-treatment system (deg, C) if Per A&I guide Per A&I guide Per A&I guide
stated:
3l b Dl Test conditions for measurement: Per A&I guide | Per A&I guide | Per A&I guide
PART B — TEST RESULTS
3.8. Manufacturer intends to use ECU torque signal
for in-service monitoring: Yes/Neo
3.8.1. Dynamometer torque greater than or equal
to 0,93 x ECU torque: Yes/Ne ¥
3.8.2. ECU torque correction factor in case that
dynamometer torque less than 0,93 x ECU torque: N/A
LL.1. Cycle emissions results
Emissions CO (g/ HC (g/ NOx (g/ | HC+NOx | PM(g/ PN Test
kWh kWh) kWh) (g/kWh) kWh) #kWh Cycle ®
NRSC final result with DE. 1 ypg | 9,007 | 315 306 | 00004 | 03 c1
Rhm sttt | uag 0,016 | 3,28 33 | 00006 | 03 | NRTC

(*) Optionally, as an alternative, any combination of values satisfying the equation (HC + NOx) x CO"™' < 8 57

as well as the following conditions: CO < 20,6 g/kWh and (HC + NOX) < 2,7 g/kWh

1.2 CO; resu

CT-10-124 Rev 03

It:

NRSC:
NRTC:

752,71 g/kWh
796,43 g/kWh

49.49.1169.02.12
Page 6 of 7

NSAI I Swift Square, Northwood, Santry, Dublin 9, Ireland. Telephone: (+353+1) 807 3800, Facsimile: 01-807 3844
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Certification

EU Type Approval No: e24*2016/1628 *2018/989EV4/D*0315*00

11.3.

11.3.1.

11.3:2.

In service monitoring reference values
Reference work (kWh): N/A

Reference CO; mass (g): N/A

Explanatory notes to Annex I'V:
(Footnote markers, footnotes and explanatory notes not to be stated on the EU type-approval certificate)

" Strike out the unused options, or only show the used option(s).

®] Indicate only the latest amendment in case of an amendment of one or more Articles of Regulation (EU)
2016/1628, according to the amendment applied for the EU type-approval.

@) Delete this entry when not applicable.

" Indicate the applicable option for the category and sub-category in accordance with entry 1.7 of the information
document set out in Part A of Appendix 3 to Annex I.

) Indicate whether the approval is for a NRS (< 19 kW) engine family consisting exclusively of engine types for
snow throwers.

(% Applicable only for EU type-approval of an engine type or an engine family as an exemption for new
technologies or new concepts, pursuant to Article 35 of Regulation (EU) 2016/1628.

(7 Indicate the Member State.

™ Indicate the test cycle in accordance with the fifth column of the Tables set out in Annex IV to Regulation (EU)
2016/1628.

*) Only applicable to engines of sub-categories NRE-v-5 and NRE-v-6 tested on NRTC.

CT-10-124 Rev 03 49.49.1169.02.12

Page 7 of 7
NSAL | Swift Square, Northwood, Santry, Dublin 9, Ireland. Telephone: (+353+1) 807 3800, Facsimile: 01-807 3844
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Certification
EU Type Approval No: e24%2016/1628*2018/989EV4/D*0315*00

Index to the Information Package

Date of issue: 6" November, 2019.
Date of latest amendment: N/A
Reason for extension/revision: N/A

1. Additional conditions, and advisory

notes on legal alternatives.

2. Test report(s)

- numbers(s): 19-00885-CP-GBM-00)
- date of issue: 06.09.2019
- date of latest amendment: N/A
3. Information document
- number(s): NRE4V2.22HPA_ Regulation EU 2016 1628
- date of issue: 31.07.2019
- date of latest amendment: N/A
Documentation: 34 pages

49.49.1169.02.12
Page 1 of 2
NSAL 1 Swift Square, Northwood, Santry, Dublin 9, Ireland. Telephone: (+353+1) 807 3800, Facsimile: 01-807 3844
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EU Type Approval No: e24*2016/1628%2018/989EV4/D*0315%00

Appendix: Additional conditions, and advisory notes on legal alternatives

A: Additional conditions:

I,
2.

The attached technical report, with any of its attachments, forms part of this Type Approval certificate.

Each type from series production shall be to the measurements specified in the attached drawings, and shall be
manufactured only from the materials specified in the Approval documents.

Changes in the type are permitted only with the explicit permission of NSAL Breaches of this requirement will
lead to a withdrawal of the Type Approval, and in addition may be subject to criminal prosecution.

At regular intervals, any tests or associated checks prescribed by the applicable legislation to verify continued
conformity with the approved type shall be carried out. The manufacturer shall demonstrate compliance with
this by submitting to NSAI evidence of adequate arrangements and documented control plans for each type
approved.

Any set of samples or test pieces showing evidence of non-conformity shall give rise to further sampling and
testing and all steps shall be taken to restore conformity of production.

This Type Approval will expire when it is surrendered by the holder, or withdrawn by NSAIL, or when the
approved type no longer conforms to legal requirements. The recall of the Type Approval can be issued by
NSAI when the conditions required for the issuing or continuation of the Type Approval are no longer current,
or when the Approval holder is in breach of the duties attached to the Type Approval, or when it is established
that the approved type no longer meets the requirements of traffic safety.

Changes in the company name, address or manufacturing site, as well as in any of the sales or other agents
specified in the issuing of the approval must immediately be notified to NSAL

The duties imposed by the issuing of this certificate are not transferable. The legal protection of third parties is
not affected by this certificate.

When the manufacture or sale of the system, component or separate technical unit has not been started within
one year of the date of issue of this certificate, then NSAI is to be informed. This requirement also applies when
the manufacture or sale has been halted for more than one year, or when it ought to have been halted for more
than one year. The initial commencement of manufacture or sale, or the resumption of

manufacture or sale, shall then be notified to NSAI within one month of commencement or resumption.

B: Legal Options:

Any objection to the requirements set out in this certificate shall be made within one month of the date of issue.
The objection shall be made, in writing, to NSAI in Dublin.

49.49.1169.02.12
Page 2 of 2
NSAL I Swift Square, Northwood, Santry, Dublin 9, Ireland. Telephone: (+353+1) 807 3800, Facsimile: 01-807 3844



TUV SUD Auto Service GmbH

WestendstralRe 199 ;
D-80686 Miinchen

Auto Service
Techn. Bericht Nr. / Techn. Report no. 19-00885-CP-GBM-00
Hersteller / Manufacturer: Perkins Engines Company Ltd.
Motortyp / type of engine: 5076/2800
Familie / Family: NRE4V2.22HPA Seite / page 1/16

TECHNISCHER BERICHT
TECHNICAL REPORT

Nr./ No.: 19-00885-CP-GBM-00

Test Durchfiihrung entsprechend der VO (EU) Nr. 2016/1628
Vom 14.09.2016
Mit Durchfiihrungsverordnung VO (EU) Nr.
2017/654 (geédndert durch EU/2018/989),
2017/655 (geédndert durch EU/2018/987),
2017/656 (gedndert durch EU/2018/988)

Test procedure according Directive (EC) Nr. 2016/1628
Dated 14.09.2016
With Commission Delegated Regulation No. (EU)
2017/654 (amended by EU/2018/989),
2017/655 (amended by EU/2018/987),
2017/656 (amended by EU/2018/988)

Uber / relating to

Mafinahmen zur Bek&mpfung der Emission von gasférmigen Schadstoffen und
Luftverunreinigenden Partikeln aus
Verbrennungsmotoren zum Antrieb flr mobile Maschinen und Gerate.
measures against the emission of gaseous and particulate pollutants from internal
combustion engines to be installed in non road mobile machinery.

0. Grund des Nachtrages: -
Reason for extension: -

Genehmigungsstand / Approval status

Xl Erteilung einer Typgenehmigung
Granting of a type approval

[ Nachtrag/Anderung zur Typgenehmigung Nr.
Extension/correction to type approval no.

e24*2016/1628*2018/989EV4/D* 031500



TUV SUD Auto Service GmbH
Westendstralle 199
D-80686 Miinchen

E

Auto Service

Techn. Bericht Nr. / Techn. Report no.
Hersteller / Manufacturer:

Motortyp / type of engine:

Familie / Family:

5076/2800
NRE4V2.22HPA

19-00885-CP-GBM-00
Perkins Engines Company Ltd.

Seite / page 2/16

0.1

0.2

0.3

0.4

0.5

0.5.1

0.6

Allgemeine Angaben
General data

Handelsmarke des Fahrzeugs:
Make of vehicle:

Fahrzeugtyp:
Type of vehicle:

Fahrzeugausfiihrung:
Sort of vehicle:
Testzyklus Typ:

Test cycle:

Name und Anschrift des Herstellers:

Name and address of the manufacturer:

Name und Anschrift des Vertreters des
Herstellers:

Name and address of the manufacturer
representative

Bezugs-Nr. des Beschreibungsbogen:
Information document reference no.:

Ausstellungsdatum:
Date of issue:

Anderungsdatum:
Amendment type:

mobile Maschinen und Gerate
non road mobile machinery

entsprechend EG/2016/1628
according directive EU/2016/1628

NRSC Test und NRTC Test
nach Anhang XVII EU/2017/654

NRSC Test and NRTC Test
Acc. annex XVIl of EU/2017/654

Perkins Engines Company Ltd.
Frank Perkins Way
Peterborough

PE1 - 5FQ / United Kingdom

Caterpillar Energy Solutions GmbH
Attn: General Manager Research and
Development

Carl-Benz-Strasse 1

68167 Mannheim

Germany

NRE4V2.22HPA_Regulation EU
2016_1628

31.07.2019

€24*2016/1628*2018/989EV4/D*0315*00



TUV SUD Auto Service GmbH
Westendstralle 199
D-80686 Miinchen

&

Auto Service

Techn. Bericht Nr. / Techn. Report no.
Hersteller / Manufacturer:

Motortyp / type of engine:

Familie / Family:

5076/2800
NRE4V2.22HPA

19-00885-CP-GBM-00
Perkins Engines Company Ltd.

Seite / page 3/16

Mels

1.2.

1.2.1.

122

1.2.3.

1.2.4.

1.2.5.

1.2.6.

1.2.7.

1.2.8.

1.2.9.

1.2.10.

1.2.11.

1.2.12,

Priifprotokoll
Test report

Technische Daten des Prifobjekts
Technical data of test-object

Fahrzeugausfihrung (Code):
Sort of vehicle (code):

Angaben Uber den Motor
Engine data

Marke:
Make of engine

Klasse und Unterklasse des Motors:
Engine category and subcategory:

Typ / Ausfihrung:
Type / sort

Stammmotor:
Parent engine:

Nummer;
Number.

Maximale Nutzleistung bei Drehzahl:
Maximum net power at speed:

Nennwert der Nutzleistung bei Drehzahl:

Rated net power at speed:

Maximales Drehmoment bei Drehzahl:
Maximum torque at speed:

Zylinderzahl
Number of cylinders:

Gesamthubraum:
Total cylinder displacement:

Lage der Zylinder in Block
Position of the cylinder in the block:

Arbeitsweise:
Combustion cycle:

Perkins Engines Company Ltd.
(404J-E22TA), also branded as
(Caterpillar C2.2)

NRE-v-4

NRE4V2.22HPA (family)
5076/2800

J3400260

55 kW/ 2800 min!

55 kW/ 2800 min’

270 Nm/ 1600 min™!

2216 cm®

in-line

four stroke

e24*2016/1628*2018/989EV4/D*0315*00



TUV sUD Auto Service GmbH
Westendstrale 199
D-80686 Miinchen

&

Auto Service

Techn. Bericht Nr. / Techn. Report no.
Hersteller / Manufacturer:

Motortyp / type of engine:
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1.2.18.

1.2.14.

1.2.15.

1.216:

L

22.

2.3.

2.4.

Art der Zindung:
Ignition type:

Luftansaugverfahren:
Method of aspiration:

Abgasnachbehandlung

Exhaust-after-treatment:

AGR:
EGR:

Motorabbildungskurve:
Engine mapping:

Dokumentation zur Ermittlung der
Verschlechterungsfaktoren:
Deterioration factor determination
documentation reference:

Dokumentation zur Ermittlung der
Regenerationsfaktoren (periodische
Regeneration):

Regeneration factor determination
documentation reference (infrequent
regeneration):

Prifbericht
Test report

NOy-Control Diagnostic:
NOy-Control Diagnostic

Particulate-Control Diagnostic:
Particulate-Control Diagnostic

compression ignition

Turbocharged

DOC+DPF

(sporadische passive /aktive
Regeneration)

DOC+DPF

(infrequent active and passive
regeneration)

Yes

see Attachment of this report

see ‘Deterioration Factor
Determination for Perkins’ document

see test results 7.1.4

see emission control strategy
attachments

see emission control strategy

attachments
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Motortyp / type of engine: 5076/2800
Familie / Family: NRE4V2.22HPA
2.5. Vorkehrungen gegen Manipulation

Anti-tampering devices

Motoren mit ECU:

see emission control strategy

Engines with ECU: attachments
Motoren mit mech. Entfallt
Emissionsminderungseinrichtung not applicable
Engines with mechanical
Emission control
2.6. Hersteller verwendet Drehmomentsignal Ja
ECU zur ISM-Priifung yes
Manufacturer uses ECU torque signal for
ISM-Testing
Gemessenes Drehmoment auf Ja
dem Priifstand =z 0,93 x Drehmomentsignal der yes
ECU
Dynamometer torque =z 0,93 x ECU torque
signal
Drehmomentenkorrekturfaktor Entfallt
ECE torque correction factor not applicable
I, Priifung / Test

Priifeinrichtungen und Priifbedingungen entsprechend Anhang VI der EG VO.

2017/654

Test installations and conditions are in accordance with annex VI of EC directive

no. 2017/654

1. Ort: Perkins Engines Company Ltd.
Location: Frank Perkins Way
Peterborough
PE1 - 5FQ / United Kingdom
2. Datum der Priifung: 13.05.2019
Date of Test:
3. Prufungbericht Nummer: 19-00885-CP-GBM

Test report number:

e24*2016/1628*2018/989EV4/D*0315*00
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Motortyp / type of engine: 5076/2800
Familie / Family: NRE4V2.22HPA
4. Prifbedingungen

4.1.

4.1.1.

4.1.2.

4.2.

4.21.

422

4.2.3.

424

4.3.

4.3.1.

4.3.2.

4.3.3.

Test conditions

Dricke bei Nenndrehzahl
Pressures at nominal speed

Ansaugunterdruck:
Intake vacuum:

Abgasgegendruck:
Exhaust gas back pressure:

Ladeluftdruck:
Charge-air pressure:

Prifdrehzahlen bei NRSC Test
Test speeds with NRSC

Leerlauf:
[dling speed:

Zwischendrehzahl:
Intermediate speed:

Nenndrehzahl:
Rated speed:

Drehzahl bei Hochstleistung:
Speed at max. power:

Fur die Profung verwendeter Bezugskraftstoff
Reference fuel used for test

Cetanzahl / Cetane
(ASTM D-613)

Schwefelgehalt / Sulphur content

Dichte / Density

5,0 kPa

16,1 kPa

129,1 kPa

(After intercooler)

800 min™

1600 min”!

2800 min™!

2800 min™

62,2

1,0 ppm (mg/kg)

835,8 kg/m?
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4.4 Schmiermittel / Lubricant
441, Marke / Make Cat C5-4
442  Typ! Type 10W-30
5. Motorleistung / Engine performance
5.1, Motordrehzahl / Engine speeds
Leerlauf / idle: 1000£200 min”*
Zwischendrehzahl / Intermediate: 1600 min’
Nenndrehzahl / Rated: 2800 min”'
5.2/ Vom Motor angetriebene Einrichtungen (falls vorhanden)
Engine driven equipment (if applicable)
52.1. Die Leistung bei den angegebenen Motordrehzahlen, die von Hilfsaggregaten
aufgenommen wird, die fir die Funktion des Motors unerlasslich sind und fur die
Prafungen nicht eingebaut werden koénnen (laut Herstellerangaben) sind
aufzufuhren:
The power absorbed at indicated engine speeds by necessary auxiliaries for
engine operation that cannot be fitted for the test (as specified by the
manufacturer) to be stated:
, Leistungsaufnahme des Nebenaggregats (kW) bei
Iiz ﬁﬁ?s;(;grneze;:en angegebener Drehzahl
Power absorbed by auxiliary (kW) at indicated engine speed
Auxiliary type and y liany s g P
identifying details dle | 63% | 80% | o1% | IMer- | Max 550
med. | Power.
Total (Pf’i) (kW)‘ khk *k%k *kk Fodkk *k*k KRk *kk

e24*2016/1628*2018/989EV4/D*0315*00




TUV SUD Auto Service GmbH
Westendstralte 199
D-80686 Minchen

Auto Service

19-00885-CP-GBM-00

Perkins Engines Company Ltd.
5076/2800

NRE4V2.22HPA

Techn. Bericht Nr. / Techn. Report no.
Hersteller / Manufacturer:

Motortyp / type of engine:

Familie / Family:

Seite / page 8/16

522 Die Leistungsaufnahme bei den angegebenen Motordrehzahlen wvon

Hilffsaggregaten, die die mit dem Betrieb der nicht fir den StraRenverkehr
bestimmten mobilen Maschine bzw. des Geréts in Verbindung stehen, mit dem
Motor verbunden sind und flr die Prifungen nicht entfernt werden kénnen (laut
Herstellerangaben), sind aufzufiihren

The power absorbed at indicated engine speeds by auxiliaries linked with the
operation of the non-road mobile machinery that cannot be removed for the test
(as specified by the manufacturer) to be stated:

Leistungsaufnahme des Nebenaggregats (kW) bei
angegebener Drehzahl
Power absorbed by auxiliary (kW) at indicated engine speed

Typ und Kennzeichen
des Hilfsaggregats
Auxiliary type and

identifying details

Idle

63%

80%

91%

Inter-
med.

Max.
Power.

100%

*kk

*hkKk

Kkk

Fkk

*kk

*%k%

dkk

KhkK

ek

*h%k

Kk

*k%k

*kk

dkdk

K&k

Total (Pr,i) (KW):

*kk

dedek

*kHk

HRK

*kk

5:3: Nettomotorleistung
Engine net power.
Bedingung Nettomotorleistung (kW) bei angegebener Drehzahl
Condition Engine net power (kW) at indicated engine speed
Zwischendrehzahl | Nenndrehzahl / 100%
/ Intermediate Rated ¢
Bei der Prufung gemessene
Hoechstleistung (Pm,) (kW)
Maximum power measured on 452 L 29
test (Pm,) (kW)
Leistung der Hilfsaggregate
insgesamt aus Pkt. 5.2.1 (Py)) 0,0 0,0 0,0
Leistung der Hilfsaggregate
insgesamt aus Pkt. 5.2.2 (P)) 0,0 0,0 0,0
Nettomotorleistung
Engine net power 45,2 55 55
Pi = Pmi - Pri + Pr,
6. Bedingungen bei der Prifung
Conditions at test
6.1. fa im Bereich von 0,93 bis 1,07 Ja
fa within range 0,93 to 1,07 yes
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6.1.1 Falls fa nicht innerhalb des vorgegebenen Bereich
If 5 not within specified range

Meeresh&he der Prifeinrichtung (m) Entfallt

Altitude of test facility (m) not applicable

Trockener Luftdruck (kPa) Entfallt

Dry atmospheric pressure (kPa) not applicable
6.2. Zulassiger Temperaturbereich flr die 20 .30

Einlassluft (°C)

Applicable intake air temperature range (°C)

7. Prifergebnisse
Test results

Profergebnisse gemal 2017/654 Anhang VII, Anlage 1 mit VO (EG) Nr. 2016/1628
Test Results according to 2017/654 EC annex VI, appendix 1, Directive (EC) Nr.
2016/1628

7.1. Ergebnis fur NRSC-Emissionen
NRSC Emisions results

7.1.1. Angewandter NRSC Prifzyklus
Applied NRSC test cycle

Zyklus / Cycle Cl[C2|[D2[E2[E3] F [G2[G3 [ H

Einzelphasen Prifzyklus /
Discrete mode

Mehrphasenzyklus (RMC)

RMC %
7.1.1.1  Mode length: 1800 sec
7.1.1.2 Sampling time: 1815 sec
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742 Einstellung des Leistungspriifstandes (kW)
Dynamometer setting (kW)
Einstellung des Leistungsprifstands (kW) bei
angegebener Motordrehzahl nach Anpassung fir die
Leistungsaufnahme der Hilfsaggregate "
Dynamometer setting (kW) at indicated engine speed after adjustment
for auxiliary power "
% Teillast Zwischendrehzahl Nenndrehzahl
% load Intermediate Rated

10 4,5 5,56

25 11,3 13,8

50 22,6 27,5

75 33,9 41,3

100 45,2 55

D Die Einstellung des Leistungsprifstands wird mithilfe des Verfahrens in Anhang VI Nummer 7.7.1.3 der Delegierten
Verordnung (EU) 2017/654 bestimmt. Die Leistungsaufnahme von Hilfsaggregaten wird mithilfe der Gesamtwerte aus Abschnitt

7.1.und 7.2. bestimmt.

The dynanometer setting shall be determined using the procedure set out in point 7.7.1.3 of Annex VI to Delegated
Regulation (EU) 2017/654. The auxiliary power in that point shall be determined using the total values set of section 7.1. and

1.2,
7:1.3. Verschlechterungsfaktor (DF): ermittelt im Dauerlauf
Deterioration Factor (DF): determined by durability test

7.1.4. IRAF:Bestimmung / IRAF determination

Emissionen PN
Erisslons (g!ﬁ\?\lh) (gl}l;l\?\lh) (gﬁ’r‘m ?g(;:\?vgi‘ (inVMVh) ((f:’ ':‘3’1'2’))
e 'f:::,':;ﬁf: 0,0270 | 0,0086 | 3,4900 | 3,4986 | 0,0002 | 0,1814
';;‘;26:3;5;‘:jfg'tre"g‘:?"*e‘;::’a;;"" 0,0237 | 0,0539 | 4,9417 | 4,9956 | 0,0075 10',?02
g oo g | 7 | | | w | w0 | w
o With oo 2 2 2 2 2 2
pigyl fg”;’ otur — -0,0001 | 0,0008 | 0,0244 | 0,0252 | 0,0001 | 0,1651
%‘f‘;g?;;‘:nfg;fjf" 0,0269 | 0,0093 | 3,5144 | 3,5237 | 0,0004 | 0,3465

Leistungsklasse des Stamm
Motors / Net power (P)

37 kW< P < 56 KW

* = values are not multiplied with 1012
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7.1.5.

Die nach Zyklus NRSC gewichteten Ergebnisse der Emissionensprifung

The cycle weighted emissions results NRSC

Emissionen
. co
Emissions

(g/kWh)

HC
(a/kWh)

NOx HC+NOx
(a/kWh) | (g/kWh)

PM
(g/kWh)

PN
(#/kWh)
(x 103

Priifergebnis ohne

Regeneration

Test result without 0,0057
regeneration

0,0041

3,1238 21279

0,0003

0,0933

DF

additiv 1,57
additiv

1,5

1,0 -

1,0

1,0

krul"krd
multiplikativ -
multiplicative

IRAF Korrektur
IRAF adjustment

-0,0001

0,0008

0,0244 | 0,0252

0,0001

0,1651

Priifergebnis mit IRAFs "
Test result with IRAFs

0,0056

0,0049

3,1482 3,1531

0,0004

0,2584

Priifergebnise mit DF und Kl 0.009
Test result with DF and Ki !

0,007

3,148 3,155

0,0004

0,3

Grenzwerte Stufe V 5.00
Limit values Stage V !

- 4,70

0,015

Leistungsklasse des Stamm
Motors / Net power (P)

37 kW< P < 56 KW

Bl

7.1.6.

7 17

7.2.

2.

r.2.2.

IRAF = Anpassungsfaktor fur die sporadische Regeneration
IRAF = infrequent regeneration adjustment factors

Nach Zyklus gewichtetes CO, (g/kWh):

Cycle weighted CO; (g/kWh):

Nach Zyklus gewichtetes NH3 (ppm):

Cycle weighted NHs (ppm):

752,71

Informationen zur Durchfihrung der NRTC-Priifung
Informationen concerning the conduct of the NRTC test

Angewendte Verganglich Prifzyklus

Applied transient test cycle

NRTC X

LSI-NRTC

Verschlechterungsfaktor (DF):
Deterioration Factor (DF):

calculated/fixed

e24*2016/1628*2018/989EV4/D*0315*00
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7.2.3. Die nach NRTC Zyklus gewichteten Ergebnisse der Emissionsprifung
The NRTC cycle weighted emissions results

Emissionen
Emissions

co
(g/kWh)

HC
(g/kWh)

NOx
(g/kWh)

HC+NOy
(g/kWh)

PM
(g/kWh)

PN
(#/kWh)
(x 10"9)

Ergebnis der Prifung mit Kaltstart
Cold start test result

0,176

0,019

3,685

3,704

0,0006

0,1206

Ergebnis der Prufung mit
Warmstart ohne Regeneration
Hot start test result without
regeneration

0,025

0,009

3,207

3,216

0,0005

0,1327

Gewichtetes Priifergebnis
Weighted test result

0,0401

0,00988

3,2549

3,26478

0,00051

0,13149

kru/krd (DF) additiv
kru/krd (DF) additiv

1,57

1,6

1,0

1.0

(]

1,0

kru/kra (DF) multiplikativ
kn/kra (DF) multiplicative

IRAF Korrektur
IRAF adjustment

-0,0001

0,0008

0,0244

0,0252

0,0001

0,1651

Prufergebnis mit IRAFs )
Test result with IRAFs

0,0400

0,0106

3,2793

3,2899

0,0006

0,2965

AbschlielRendes Priifergebnise mit
DF und IRAF
Final test result incl IRAF and DF

0,063

0,016

3,28

3,30

0,0006

0,3

Grenzwerte Stufe V
Limit values Stage V

5,00

4,70

0,015

Leistungsklasse des Stamm
Motors
Net power (P)

130 kW= P < 560 KW

ki IRAF = Anpassungsfaktor fur die sporadische Regeneration

IRAF = infrequent regeneration adjustment factors

7.2.4. Hot cycle CO2 (g/kWh):

7.2.8. Nach Zyklus gewichtetes NH3 (ppm):
Cycle average NH: (ppm):

796,43

Cold NRTC Hot

NRTC

Limit

- ppm - ppm

10 ppm

7.2.6. Zyklusarbeit far Warmstartpriifung (kWh)

Cycle work for hot start test (kWh)

F2.7. CO; im Zyklus fur Warmstartpriifung (g)
Cycle CO: for hot start test (g)

6,7889

5408,40
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7.3 Fur die Prifung verwendetes Probenamesystem:
Sampling system used for the test:
7.3.1 Gasfdérmige Emissionen: Rohgas-Probenahme
Gaseous Emissions: raw gas sampling
7.3.2 PM: Teilstrom-Probennahme
PM: partial flow sampling
Methode: Einfachfilter
Method: single filter
Partikelanzahl: Teilstrom-Probenahme
Particle number: partial flow sampling
7.4, Endergebnis der Emissionsprifung
Final emission results
Emissionen co HC NOx | HC+NOx | PM I(:;[:‘JkWh) Zyklus
Emissions (g/kWh) | (g/kWh) | (g/kWh) | (g/kWh) | (g/kWh) (x 1012) Cycle
NRSC abschlieRendes
Prufergebnis mit DF
und KI 0,009 0,007 3,15 3,16 0,0004 0,3 C1
NRSC final test result
with DF and Kl
NRTC abschliefendes
Priifergebnis mit DF
und Ki 0,063 0,016 3,28 3,30 0,0006 0,3 NRTC
NRTC final test result
with DF and KI
Grenzwerte
Liotit voltiss 5,00 - - 4,70 0,015 1
7.4.1 COg; result: 796,43
7.4.2. In service monitoring reference values:
7421 Reference work (kWh): n.a
7.4.2.2 Reference CO; mass (g): n.a
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Zusatzliche Prufpunkte fir den Kontrollbereich
Additional points for the control area
Emission at Engine PN
control point | speed Torque co HC NOx HC+NOx P (#/KWh) x
trom] (Nm) (g/kWh) (g/kWh) (g/kWh) (g/kWh) (g/kWh) 1012
Point 1 2800 120 0,005 - - 2,656 0,000 0,0454
Point 2 2800 150 0,004 - - 1,964 0,000 0,0588
Point 3 2800 200 0,003 - - 2:135 0,001 0,0479

The engine family does not exceed the applicable emission limit values by a factor of 2 when

tested as per annex V.

7.5. Bemerkungen: none
Remarks:

M. Anlagen
Enclosures

1. Beschreibungsbogen Nr. NRE4V2 22HPA_Regulation EU 2016_1628
einschliefllich Anlagen

Description form no. NRE4V2.22HPA_Regulation EU 2016_1628 including

Enclosures
2. Motorabbildungskurve / Engine mapping
3. Darstellung der Emissionsminderungsstrategie /

Emission control strategy
*Below mentioned documents will be sent separately.

Stage V Non-Road Emission Control Strategy Description

ECM Data Reading Connector

ECM Data Reading NCD / PCD

ECU Tamper Prevention

Perkins Worldwide Inducement Strategy

Declaration by manufacturer on compliance with Regulation No. (EU) 2016/1628

Emission labeling

Perkins Stage V Non-road DF Document

LN |n|_lw|N|F-

Fuel Compliance Statement

[y
o

Operation and Maintenance Manual

=Y
=

IRAF summary

APPLICATION & INSTALLATION MANUAL

(=
N

=
w

Particulate Control Diagnostic (PCD) System Information

=
=Y

NOx Control Diagnostic (NCD) System Information

=
(8]

Perkins Tamper Prevention Description

=
[=)]

Control plan

=
~I

NCD Demonstration
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IV. Statement of conformity:

Die unter Ziffer |.06 angegebene Beschreibungsmappe und der darin beschriebene Typ
entsprechen der genannten Prufgrundlage. Der ungunstigste Fall wurde entsprechend
Prozessbeschreibung ,Erstellung von Gutachten" bestimmt.

Der Prufbericht darf nur vom Auftraggeber und nur in vollem Wortlaut vervielfaltigt und
weitergegeben werden. Eine auszugsweise Vervielfaltigung und Veréffentlichung des
Prifberichtes ist nur nach schriftlicher Genehmigung des Priflaboratoriums zuléssig

The information folder as mentioned under No. [.06 and the type described therein are
in compliance with the test specification mentioned above. The worst-case was selected
in accordance with document “Preparation of Test Reports”.

The test report may be reproduced and published in full and by the client only. It can be
reproduced partially with the written permission of the test laboratory only.

TUV SUD Auto Service GmbH ist benannt als Technischer Dienst durch:
TUV SUD Auto Service GmbH is designated as Technical Service by:

Genehmigungsbehdrde/ Land/Country Registriernummer/
Approval authority Registration-number
Kraftfahrt-Bundesamt (KBA) Deutschland/ KBA-P 00100-10
Germany
Vehicle Certification Agency (VCA) Vereintes Kénigreich/ VCA-TS-006
United Kingdom
Approval Authority of the Netherlands (RDW) Niederlande/ RDWT-082-xx
The Netherlands
National Standards Authority of Ireland (NSAI) Irland/ Technical Service Number: 49
Ireland
Vehicle Safety Certification Center (VSCC) Taiwan/ DE04-06-2
Taiwan
Société Nationale de Certification et Luxemburg B27180
d'Homologation s.ar.l. Luxembourg

B. Sc. Ramazan Koése

Munich, 06.09.2019
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Anlage/Attachment
Power and Torque Curves
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Engine Family
Engine Code
Directive No.

Issue no. of Submission

Application for approval of:

NRE4V2.22HPA
As information document
(EU) 2016/1628

1

Reason for Extension or Revision New Submission

Extension History

10f18
Caterpitlar: Confidential Yellow

N/A

31/07/2019
e24*2016/1628*2018/989EVA/D*0315*00
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Appendix 3

Information document

PART A

1 GENERAL INFORMATION

1.1. Make (trade name(s) of manufacturer):

1.2 Commercial name(s) (if applicable):

1.3. Company name and address of manufacturer:

1.4. Name and address of manufacturer's authorised representative (if any):

1.5. Name(s) and address(es) of assembly/manufacture plant(s}):

1.6. Engine-type-desigrationfengine family designation/FF:

1.7. Category and sub-category of the engine typs/engine family:

1.8. Emissions durability period category:

1.9. Emissicns stage:

110 In case of NRS <19 kW only, engine family consisting exclusively of
e engine types far snow throwers: Yes/No

1.11. Reference power is:

1.12. Piimary NRSC test cycle:

1.12.1 In case of variable speed IWP category only, Additional propulsion test
e cycle:

1.12.2. In case of WP category only, additional auxiliary NRSC test cycle:

1.13. Transient test cycle:

1.14. Restrictions on usa (if applicable):

20f18

Caterpillar: Confidential Yeilow

Perkins Engines Co Ltd, also branded

as Caterpillar

404.J-E22TA {Perkins)
C2.2 (Caterpillar)

Perkins Engines Co Lid
Frank Perkins Way
Peterborough

PE1 5FQ United Kingdom

Caterpillar Energy Solutions GmbH
Atin: General Manager Research and

Development
Carl-Benz-Strasse 1
68167 Mannheim
Germany

Perkins Engines Co Ltd
Frank Perkins Way
Peterborough

PE1 5FQ United Kingdom

NRE4V2.22HPA

NRE-v-4

Not Applicable

A

NG

rated net power

C1

Not applied
Not applied
NRTC

N/A

31/07/2019
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PARTB
2

21

2.2

2.3.

2.3.1.

23.2

2.4,

24.1.

242

24.3.

2.5,

26,

2.7.

2.8.

2.8.1.

2811,

282

283

2.8.4.

2.84.1.

2.84.2.

2.8.5.

28.

2.10.

2.10.1.

2102

2.10.3.

3of18

COMMON DESIGN PARAMETERS OF ENGINE FAMILY (1)
NRE4V2.22HPA

Ignition Type:

Configuration of the cylinders

Position of the cylinders in the block:

Bore centre to centre dimensicn (mm):
Combustion chamber typeldesign

Open chamber/divided chamberfother(spacify)
Valve and porting configuration:

Number of valves per cylinder:

Range of swapt volume per cylinder ({cm3):
Main Cooling medium:

Methed of alr aspiration:

Fuel

Fuel Type:

Sub Fuel type (Natural gas/Biomethane only):
Fuelling arrangement;

list of additional fuels, fue! mixtures or emulsions suitabla for use by the engine, as declared by the
manufacturer in accordance with point 1.2.3 of Annex | to Delegated Regulation (EU) 2017/654
(provide reference to recognised standard or specification):

Lubricant added to fuel:
Specification:

Ratio of fuel to oil:

Fuel supply type:

Engine management systems:

Miscellanecus dovices:
{if yas provide a schematic diagram of the location and order of the devices)

Exhaust gas recirculation (EGR). Yes/Noc
(if yes, complete section 3.10.1 and provide a schematic diagram of the location and order of the
devices)

Water injection:
(if ves, complete section 3.10.2 and provide a schematic diagram of the location and order of the
devices)

Adr injection;
(if yes, complete section 3.10.3 and provide a schematic diagram of the location and order of the
devices)

Caterpillar: Confidential Yellow

four stroke cycle

Compression ignition

in-line

94mm

QOpen chamber

cross-flow, 1 inlet, 1 exhaust
2

0.85

Water

pressure charged with charge
cooler

Digsel (non-road gas-oil)

Liguid-fuel only

B20 biofuel per ASTM D7467
or EN16709;2015

NO

N/A

N/A

Common rail

electronic control strategy {2}

NO

YES

NO

NO

31/07/2019
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2,10.4.

211

2111,

2.11.2

2113

2.11.4,

2.11.5.

2.11.58.1.

2.11.6.

211.6.1.

2.11.7.

2.11.8.

211.9.

40f18

Others NC
Others: Yes/No (if yes, complete saction 3.10.4 and provide a schematic diagram of tha location and

order of the devices)

Exhaust after-treatment system: YES
(if ves provide a schematic diagram of the location and crder of the devices)

Oxidation catzlyst: YES
(if yes, complete section 3.11.2)

DeNOx system with selective reduction of NOx (addition of reducing agent): NO
(if yes, complete section 3.11.3)

Other DeNOx systems: NO
{if yes, complate section 3.11.3}

Three-way catalyst combinirg oxidation and NOx reduction: NO
{if yes, complete section 3.11.3)

Partioulate after-treatment system with passive regeneration: NO
(if yes, complete section 3.11.4)

Wall-flow/non-wall-flow Wall-flow
Particulate after-treatment system with active regeneration: YES
(if yes, complete saction 3.11.4)

Wall-flow/non-wall-flow Wall-flow
Other particulate after-treatment systems: NO
{if yes, complete section 3.11.4)

Other after-treatment devices (specify): No
(if yes, complete section 3.11.5)

Cther devices or features that have a strong influence on emissions: Yes/No (if yes, complete section
3.11.7Y; N/A

Caterpiliar; Confidential Yellow

€24+*2016/1628*2018/989EV4/D*0315°00
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PART G
3. ESSENTIAL CHARACTERISTICS OF THE ENGINE TYPE(S}
N‘?;,:" NREAV2.22HPA parnt tyre Engine types within the englne famlly
Typa2 Type 3
33 Engine Idets|fTgation
EXKN Engl lype dasignation 507612600 618472800 1622800
EXEN Engfa lype dasignation shove on angh g yewna Y8 T you
The serkinurrdor ke engraved | Tho sarlal nuimber s engraved | The setfal nurberls angraved
onta en elurréntam plats which | onto an suninium lstewhich | enta an aluvinium plato which
may ke tocatod on: aithar ta fight | ay ba lecaled en elthar the Hight | mey ba located on eithar the rght
o lalt hand 3ico of tha ayfindar | or left hand skde of Iha cylinder | o left hand skia of tha cylinder
3.4, Losatlan of tha etatulovy mark] block, itls hekiinpiaca by 2 | block, kls hedinplacoby2 | ok, ks hald In placa by 2
fivets, The ze| dutnbar ks Vivels, Thoserial rumder ks ivets, Tho sailal nurrber [3
kssvad y din
al the beginning of tho engina | ~at Usa beginning of tha angine | et the baginning of the engina
assambly process. assombly process. assembly process.
The EU Cadifeste nuirber s | Tho EV Gerlilieate nurbarls | Tha EU Certficata numbor s
shown on 2 plasic se¥ ohashva | shown on a plastic self adhasive | shevn on a plastic self achesha
304, Method of attachmont of tra slatutory marking: lsbal ﬁmndhm imfng cass frent abalitedio fio i oasa ons| Lbel ad o e trine oass fro]
oover of the engine. cover of lle englhe, covar of the engine.
215 E::"‘"‘E’v:‘;“:;'::’;::;“"' ongine Idaatfication nunser (complate Seo Attachmant Sea Allachmant Sas Atiachrmont
32 Parformance Paramelsrs
EFXN ] 2500 2600 2800
Fuel defivery/stiaka () for diesel sngine, fus) fow (g/h) far oihar en-
I i e ol st 46.645% 427 :5% 39345%
3312 QR &% 30 5
Tod 2800 2800 2800
Fusl delivery/shoke (mr;l;:l:a:dlasnlcmhm Tued flowe i} far other on- 55 5% 127 5% [
3222, v 5 50 45
323 Doclarad rraximum (orque 8pesd (Fm; 1660 1600 1800
Fust dallvery/sltaka {meG) for diesal enging, luel flow (g/h) Tor other en+
3234 ges. 2t :L\mumw o spac) 53 45% 536 5% 98 5%
32, Declared (Hre): 270 352 73
Declared 100 % o3l speed. 2000 2600 2300,
Declared st epeed, 1880 1880 1680
s 1DGDEEC0 M 1000420050 1000200,
kead speed fpm): 2940+14Drprn 284041 40w 2940£140qm,
oclaredt minkram borce (Ner] iR MiA HiA
un-in procadura
un In fime; 55 MIA HA
Runn ey Sae ellachmant WA MA
lﬁlm test
Bpacifo fiiura roqulred: Yoo Ko NiA HA
Gascription, inchiding photographs and/or dravings, of ha sysiam for
3.4.0.1, meniing the engine on the teat bench Including tha povar ttanawission NiA A NA
shait for cenneclion 1o the dynamemater:
ted by manufachiror, YasNo HiA Wi, NIA
h andior draving: HiA A NIA
Manufaciurert chason MRSC: RMC/Discrols mote RMC 7y NIA
AddEonal NRSG: ESFORICT RiA A NiA
Hurmber of pra-condillsning ycles prior fo ransiont tost 4 A NIA
Fre-canditoning for RS NRSC: Steady-stata operefoniANG: REC NiA
:.:aseanmc.nnnau of pre-candtioning RMC prlor Lo RMG NREC » o W
35, Labplcallon system
EXXN Lubricant
EYXEN M <) - ) E
‘ $25 (contiuoisy1 35 125 (continuolis155 125 (continuous)/t 35
2812, Meimiim {dog. GY: Gnermitent) oo
Cylintior
3ore {r): 84 8 B1
teoke (i) 190 120 Jo0
jurbsr of cylindars: 4 [] 2
Engino fotal swopl volune tomsy: 2216 2218 2216
Swopl volumo por cylinder as % of parer enane: 100 a0 100
Vel rallo: 1731 +087 08 17.311087 05 731 +06108
Elecirano Efectren] Elctronic controlled high
ssura mut shot Injection, assure mull shol Infecllion, suro rutl shet Injection,
267 Gombustion syetom decciiption: et nfcto wmlf-:l‘n. T | dcmadioacter, mllll!j:e\a,re e noor, e ok, e
entientcomenson o ontrant bowd rent combuslion bovd
368 Drawings of chumber and piston Grann: 5699405 5688409 3688408
3.69. Minirun cross soctional arga of Into! ant outiel port (). 804 o2 531 oi2 804 ony@ 531 g 804 012,821 1
3.6.10, Valve taing
6,401, |Memam Bt and ngies of opening snd closing inrektin ta dead conra
T or equbvalant data:
Maximum Bt nlg oyl 85 85 [
Max| itz Exdianist {mm) 38 2.8 8.8
Inlet valva opaning (dog BIDG), 3 BTDC 12 BTG 13BT0C
Inlatvalva closing {teg ABDC) i3 ABDG 43 ABDG 43 ABDC
Exhaust vaive apening (deg SBLG) i3 BBDG 43 BBO0C 43 BADG
Exhaust raive closing (deg ATDD) 3 ATDG 13 ATOG 13 ATOC

Softg

il G detist eltap

e24*2016/1628*2018/989EV4/D*0315*00
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§070/2800 18472800 618272000
Refarenca andlor seting rangs: 0.160.25 0.150.25 0.16-026
Varlabk valve liring eyslem YesiNo Ho o Ho
Typa: confinvousifoniofy A NiR NIA
Geam phasa shifl angla: [T [ A

Pariing conifiguratian

6.11.1_|pashon, sizend numbar; Cron low, 1 W, | ezl | orows-iow, 1 ik T sxhaust | cross fiow. 1 fal, | axhaue;
et 36 % 38
Exhaust ) a0 i =
Cooling system
it caoling
Mtare ol bk 050 o - Elnyhine gykol! | G050 wivions - Ethylena gykol7 | S350 mture - Einylans gylooi/
promane gylcolandvatar | _propylens mycolandwalsr | propylena ayleo! and water
[en asilto s Yoz Yes
oois): Sioglo lntagratod gear divon | - Singia Intequatad gear &ivan | Single inlograted goar diven
sentrilugal pump cnlrugal pump contifugal pup
(B 1251 1251
o r
Wik aoolant taeporatureaf cutiet (dog. 6): e i T e
Wiavirouen cooland Ferpparabira st oo {dag. O $13[4-2'C] 112 |+ 261 T [r-20]
Aircoaling WA A WA
fan: Vs WA NiA WA
ooty WA A WA
Diivo relogar WiA WA NJA,
3. [Maximaim o rpsratucs at referance poini (9. Gt WA it WA
2.1 | Rafarancs polit bvalion WA WA A
Aaplration
Weximum alcwable ke depreseion st 100 % sngine spee and ot 100
%5 koael (kPa)
Wit oloan ok gemnor % 5 5
ot iy air olsaner: 75 75 78
) Eotaven s cleanor oulkL and | Betwoer oif claarer oulel and | Botasen ar slaancr owllt and
Locatien, ot pssurament; Nirbocharger ket rbochstger inet turbocharger hisl
Prossura chargor(e): Yesa You Yos Yeu

EB00403, 5600404, 5803256,

GEO04D3, 5EULH)4, SBOX3EGE,

GB00403, SEO0A0, SEIEIHE,

3821 [Typets: 5303007, 6614034, H014035, | 9603307, 614004, 6814036, | 503397, 5314004, 6514038,
5814040, 5814041 6514040, 5814041 6814040, 5314041
“Tarbochar T
Descrlpon ond schomale dsgramof the s v Lihosharged
3822 prassure, westa gale, VAT, Twin turka, elc): H-Sings H - Gingla 1 - Single
W - Waslogals W - Wastopete W - Waslogale
=X (Charge air covler; Vasiio Yas Yo Yes
3831, |Type: alr-abieli walariolhar(epacity) Ar A Alr
Maxirum chaugs i coclar oullet ternparaiura o8 100 % spond and 100
3832 |t lond teom. 03 b hd had
Maximum slouabis pressure diop across chags coolsr af 100 % engins
cpoed art o1 100 %6 faad Pa): Jokpe 10k Iukpa
Intabo threlto valve: YesiNo N [ Ho
Davice Jor revyoling crankeese gasea: Yos/Hy Yes Yes Yor
88.1. | Wyes, dusodplion end drawinga; Soo Alacherment Sos Atachorment Ses Arachenmnl
if e, compllance wilh paragraph 3,10 o1 Afvex V1 1o Dategaled Fega-
3852 |itin (51 30174854 Youllle A Hih A
388, el patit WA, WA WA
a1 Gosoriplion of ot puh, (with drawings, photographs andlor pai numm-
o beta):
A Moy WA WA W&
Type:
- ok alrfiomzer WA, A, [T
4.1, Type:
3. Exheust system
Desoription ¢f tha exhaust system (wilh drawings, photos andfer parl
30.1. e o, NA NiA, WA
EXFS M canausl temporature (deg. GF: 720 720 720
i wlss3bie 100 % angina spaed and
293, 51100 % load (kPa): 16.25 144 144
3984, [Location of msssurement Engine Back Prossure Valva Out| Engins Back Prasswa Valve Qut| Engine Back Pressura Valve Out
Efael WHioRding Tovel spect Tor
284 var-able restrction ufer-trestmant at start of tast fiFa: A 1 44
Botvwon ongne and Betweon sngine end ‘Batwean engine and
0041, |Location and speedfod condiions: oitortroatinand atiull badraled | silerroatmont athullload zatod | aftorireatimont al ul load ratod
spand spand spoed
Exhavst throkls velve: Yeeo Ho No No
316 i deviges! Youla Yo Yes Yos
Extiairst gas recienfatioer (EGH] Yos Yes Yos

algh

Weter coolod EGR. High
prassure Yoop, EGR vabiaks on

‘Water cocled EGR. High
prossre loop. EGR vale Json

Walsr cooled EGR. High
pressura kop, EGR vaive k on

spesfy): tha ipletskio of tho EGR coolor. | tha Inlatskis oftha EGR cadler, | fh Inlst lde of the EGR coofar,
Wator injasilan
Oparalion principle: HiA A, WA
Alrinjaction

1031, | Oparation principta: MIA Mia Hia

104, Oihors

10,41 Typos MrA Nis HfA

Boris

Carcapltar, Confidertis Vel
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60762800 G184/2800 618272000
EXIR Exhaust affar-ireaiment systam
EXEEN Location
Placo(s) and mandmundrindinun distanee{s} from angina to first atter-
B4 | ment davioa: After turbo After rbo Attor turbo
Minkpvum distancel HA HA A
etined by axhaust gos beimp loss| Defined by eahausl gas lamp loss| Defined by exhausi gas tamp Joss|
M fstance conslralned consbalnad consiralnod
Mexum tempareture drop from sxhaust or turbing oulat 16 Hrst altar-
AL [ e davlen (g, ) F etetiet: Par A&l guide Por AB! gukia Per Akl guida
2.11.121 | Tegt condlions for moasurement: Per A&I guids Per ABI gulds Per A&l gultka
Inlreuir tamparai i .Ch
51010, :AH::\M patatura atinket t first aftartreatont device (deg. C), I Por Adl gubla Per A&l gl Per A guide
[GA1.137 | Test conditions for Por ARl guida Far Akl guide Per Adl quido
ENTEN Cridintion aiglyst
50021, [Humber of caatlg cenverters 2, DOG. DFF 2, DO, OPF 2, DOG DPF
3.11.22. | Dimenslons end volume of lhs caialyllc converterts): DOS 172.0% 1046/ 241 | DOC 1720x 1016 /24| | BOG 1726%101.8 mm/2.4 |
34123, | Tolal charpo of proclous matals g): 1E4717G: 1E47170 1E4717Q
X BASF Tachnology Ho - BASF- | BASF Tochnakgy No- BASF- | BASF Tachnology No - DASF-
31124, Relsiiva concentration of aach coinpound: TEXA603 TEX003 TEX1003
31125 |Substrate slructurs and malars: Merolith, Gotamlo Honosth, Cararie ‘Monolih, Geramio
31326, | Celldensity {callsfsq; BOC 48,5 galksrsqem GOC 485 golx/sqem DOC 465 calsisgem
1127, | Type of casig fartho catalylic canvarior(sy: Statilags Stoa| Gon Stslnless Steel Can Stalnioas Staal Oan
3412, Catalytic axfiauat affer-troalmant sysiom for NOx or thrae way calafysh
EXEEEN : HAA A HiA
3.1132, Humber of catalyic converlsrs and slemenls; MIA [7:) [
3.11.33.  |Typs of calavt acion; NI HiA WA
3.11.34. | Dimensfans andvaluina of 1o catalyba canvertar(s): [ HiA HIA
54135 |Total chargo of pagious matals: Nif A WA
2,11.3.8. Ralallys concantration of each comepannd; NiA HA WA
3.91.3.7. Substrate {ettuctwre and wererah: [N NiA HiA
3.1, Call dansity: HiA Hia, A
3 Typa of casing for the celaiylic corivérei(s): 1) HIA MiA
Method of ragenerstion: WA HIA, Nipy
A inn: Vesrbo: Ni&A NiA A
113,11, Nowna) sperallng tetrorature range (deg. G): NfA Mia A
118,92, |Concurmable rasgant: Yoshe 112} MiA A
113924, snd cohevtraton of reapent naeded for calabytic action: NfA NiA, A
Lowestcaneontralion of Iha activa Ingradiont prosart In tha rsagent that
3113122 J30s notactivate waiming system {SDmin) {%vol: NA s s
3. rafional farvperature yange of taagent: NIA NiA iR
4| Inlemaifonal sandatd: NIA Ni A
.| NOx sensarfs); Yesfia No o Ko
A Typor NA A NiA
2, [Locatian(z) Iy [ HiA
X = orfs): Yosio A, HiA HiA
X A | Type: Nip, HiA HiA
2. |Localsnfey: i, HIA HHA
P Forticutate Blter iresimant systom
- Caramiowall llow DPF uth Cavamiz wal flow DFF with Ceramic wall flow DPF wilh
2.41.4.1. | Type of filraflon: wall-Bowf non-val-flowfathor (apscify Pesive regoneration Passivs reganarsiion chea vemonereton
5290879, 5616657, 5652444, | 5290879, 5516057, 6652444, | 5299878, 5516857, 652444,
31142, |Typer 5950407, 8404873, 6502542, | 8580407, 5404873, 6502642, | 5350407, 5404573, 5502542,
i hiad $515613, 5586709, 5404673, | 5515619, 5589709, 8404673, | 5315613, 5585708, 5404875,
5358588, 6516557 5336508, 5518867 5236586, 5518857
o213

Caterpillar: Corfidensial ollaw
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E0TG/IBL0 €184/2300 $10212000
31143 | Dimensions end capacity of arTreatmant systont: 172059524 n 351 720 %1624 o3 5] {T20% 152.4mm 851
N N P N In san can, Inmadialaly after | Jn samw gan, Imimediataly alter | Insama can, Imvmadisloly afler
34144, [Localion piacafe) and o g Py oo ¥ eaditaly
Minimurm distanca from englas Defined by DGO Dsfined by 5C0 Dafined by DG
Waximum distance from sngios Defined by DOC Oefined by DOC allnad by BOE
34145 [Melweder systom of ragensiation, descriplion andior diawing: Soct ""’:‘;I;': s 3““"“:‘;“;': monlored sl smlﬁ\':":zmmw uelng
3.1.4.8.1. | lnitequont ropeneration: Yes/No YES YES
511,59, |Minlrum sxhaist gae farrperature for Inliating regensration procsdurs Depands on 6. Depancia on 5Y, Bapends an SV,
i . G}t 250 - 400 250 - 400 280- 400
31146 [Calaytic cooting: YosiNo NI, A NiA
Type o caloly Riia) A NiA
Fus| botmie calalyst (FEC, Yewhia NiA KA NiA
Honral cperating Tange {deg. Gk 14715 147 - 600 147600
Horal opereting provsure rango (kFa) 9.5:23 81198 81487
Slorags depagily sootash [gk Bost-21g Soct-21g Boot - 219
Crygen sonsoris): Yeais WA HiA NiA,
Type: WA HiA Nify
Lovaloa). [ WA NiA,
Othar altey-Iatmant devioas WA WA NiA
Dezatiplion amd operallon: HIA WA NiA
frequent
Numar of syctos wita 2z H
mnbwvrcycrwmwl 17 7 117
Ontoy tlgvicals} or fenhurefa} MA NA A
Typais) NA A A
Fuol faod far Iiquid-fueliad €1 ar, whara apaiicable, dual-fusl
englots
Foad piin
Prossure {kPe) of cherscterlslic Ragram: 103.5kPa MAX 103.5kP2 MAX 103 5kPa MAX
injeelion spsiam
Putnp
Typalsl: 5594332 5504332 5594332
d d pm: 1400 1400 1400
i pr stoke or apole 2t [0 Injogtion al raledt puny 3pood: 265 E5% 427 5% 383 £5%
Tomue poek purma apsed fpmp: 800 800 800
mmd por skioka or cycke at full Infoclion &l lorquis patk pump apaod 50 £5% 638 £5% 489 15%
E diagrant 520312214 10312.2.48, | 5003.122.9,1, 10393215 | see 512211 19302218,
Mothod used: on enginesn purrp banch on enghe on engiha n engine
Injgotion fimng
|Irﬁscllnn fiming curve: alsctonlc conrollsdtiming map | etecironic contralled tining map | elacironls comteolled fiming map
[Statfo Vhring: 10,7870 9.5°3T0C E1BIDC
Infoction pipirtg
[Lengthte) trom; 1182 iz 1192
|tmlomal drametar (g 3 3 3
Commen wik YowHo Yot Yos Ves
Typa: Dired Dlosel Ijocilon: Dirged Digsol Injoction Dkt Diesal Injeclion
#tigctorfs)
Typo(s}: 550542 EEIH] 00042
Ehoctroncally controld up e | Elsclronically cantroled up boa | Electionicaly controlied uplo 1
Opering prassura {kPa): mewan 200b0kPa mhw*nf 200000k mwmmn:urzmuwk;a
ECU: Yazfio Yor ey Yas
Type(): EE6314 5506014 6536314
Softwara caBbyatlon numboie): AR Ad2aa AA2E5
Comrunikcallon standard(e} for ecoass 1o data stream Information: 50}
27145 with 150 157654 (CAN-based)MISO 27145 with 1S3 12400 (TS SAE J1929 SAE J1930 SAE J1930
IP-hased/BAE J1839-73
Govemor
Typals): Elctroniz Control Efastronic Contrel Elscironta Cortiol
Sposd ut which owl-off starts undor full kad: 200 :5 5800+ 5 2900+ 5
29401491pm F64D3140pm 36402 )40rpm
| spaed: 10D0420053m 1000z2001pm 1G00£2001pm
. Colisiart systant Yosio YES YES YES
1 Typels): Glowphigs. Glovphrgs Glophigs
Oplional glewphigs for ambtont | Optional glawplugs tor ambtert | Optional gowplugs for amédont
. tnrporalure downtop 25°C down top 25°G danlop 25°C
34262 [Daseription: (Fled &y Perkins v oustorner | {fitted by Parking 2 cfmnm.r {itad by Paskins s caslomer
option) ption) optfan}
Firl iomperalura at e Tnlst io tha fuel joction pung
Miniimim (deg_ O 2 25 25
Al (dog. G)c 7 75 75

8ofly

Caranpllar Cnfidenia] Yothow
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5076/2800 G1E417000 618212800
Fusl foad for Hiqud fue] spark kgniifan angino, NiA A NiA
Carburroitor A A MiA
Type(a) NA WA NiA
Por fus! infothian; WA WA Wi,
2.0, |singlepointi KA WA A
31322 |Typeta) Kt WA A
2102, |Giveat Injootian; HiA [ A
20320 ITypela) A HIA A
2134, Fuel tomporatur aliecaion spacied by HiA HIA A
31340, [Location: HA NIA A
31342 [Mn g) HA HIA A
31343, ) HIA HiA tA
Fuel fead far gaseous fusl angines or where applicable, dual fuel
3.1, on- gines {In the o2so of aystams lald aut Ina differnt manner, MiA WA A
aupply oquivalant Information)
Fucl; LPG NG-HNG-L/NG-HL/LRGFue] spacio LNG i, A WiA
142, Freasure mgulator{s}vapoilsei(s) WA, NiA, HiA
1471 [Typate) MiA, NiA, WA
422, | Nurbar of pressurs ducion stegas Wi A WA
Frassura In fine? stage milmem and maxinum, (kFa) NiA NiA HA
it polrs: ik [ WA
NI A WA
Fualing sysio: mi HtA A LIS
Mixturo strength ragulation [T [ NiA
8yl doscription andior dirmwings: A HiA NiA
ixing Gri HeA WA MiA,
Hunder: HiA HIA A
Typels), HA HIA A
Locailon; HA HIA A
Adjustivort possiiies: HA HIA A
frilgt maimiold tnjactior WA NIA A
injgsilon singla-pafntimull-point WA A A
injaslion: continuous/simallanously maar tined A HIA A
.| injsclien equipmont NiA [ A
14531, | Typota): A HiA HiA
14532, |Adjustment possibiiflas: NiA NIA KA
145, [Bupply purn NiA NiA WA
143 8 WA A NiA
14 orgs) Wik A [T
143 o [} A A
XL Giract tofeciton i A HIA
146.1. jacifon purmp/prestire raguiotor RiA A [T
146.0.1_ | Type(s): A WA HIA
146,12 injeclion fiming {specty): [ A HIA
1462, |nE=|E:i HIA NiA NI
1462, |Typatex HIA A NiA
148,22, | Opaning prassurs o charadiarletio dagram; HIA HiA NIA
. Eigciranla Control Unif [ECL) HIA HiA NIA
e | Tepe(e) WA 7 A
72, | Adjustment possibiitue: WA NiA A
3. | Softvare calbration numbars): NIA A NiA
5. tovals of engings for sevars fvel s NiA HiA WA
Salf-adagtiva Teana: VesiNo A HiA NiA
Gelioration for a specic gas camposilon: NG-H/NQ LING-HLI LNGHFual
epooh LNG SpECHic gas compo MiA MiA N
21483, fora NG-HTMNO-LTINGHLT NiA NiA A
2,129, Fust 1l 51695 A N A
3,149 inkmm (deg. C): A Ni, NiA
21492 |Maximam (dog. Ci: NiA A NiA
315 ignition syelom RiA NiA HiA
2.15.1. larition ooiifs) IitA Nid HiA
21500, [Twpetalt 7N Nif, HiA
21542 Humber: HiA NiA HrA
152, Sperk plua(s) HiA A NrA
Typefe): HiA NIA HIA
Gap suttinge NIA NiA HiA
3, Mezats NIA A HiA
21621, |Typels) HiA A WA
2154, Tantion YouHo MIA [T HIA
31541, |Steic advance with respect 1o top deed canlre {crank angle dapraas): NA HiA MiA
51542, | Atvance carve of uap: NIA A WA
5,15.45. | Edetrono conlrol; Yasio NiA WA NIA
Expianstory nales o Appandix 3:

{Faotnato mankess, forioles GRY oxpionatory nolos not o be staled on the infemmatian decument)
1) As doflned In Annox I to Dalegatod Regulalion {EU) 20174654
(2 Rolar o s0otion 2.4.13 In Arncx IX {ongino farvily daEinifon.
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A 2.10.1.

404J-E22TA Engine schematics

Intake Throttie

Engine Schematics

)

11018
Catergillar: Confidential Yellow
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B 3.8.5.1 Device for recycling Crankcase Gases

Closed Circuit Breather

Prficaey ‘-—————71
Seporator _— f

One way Draln I
Vaivir
\\\ Engitre
riller \\ fﬂd\ E""‘“‘
----~£

]

120718
Caterpillar; Confidential Yellow

e24*2016/1628"*2018/989EV4/D*0315*00

31/07/2013



NRE4V2.22HPA_Regulation EU 2016_1628
c 2.11. Exhaust After-treatment System Schematics

404J-E22TA After-treatment System Schematics

i
Exhaust
From

Engine
R J Exhaust
e 2 2 to Tailpipe
g T

1 - DOC Inlet Temperature
2 - DPF Inlet Temperature
3 - Delta P Sensors
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D 3.1.5 Location of the Engine Identification Number

Engine Identification Number location

!/—y: ![

Engine Identification Plate layout

| | EBPerkins’ \
= m%ﬁm LIST NUMBER B
i |

L [Csmman T yp—

140f18
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E 3.3.2 Run In Procedure
Englne speed Englhe Load Duration (s} Notes
Step 1 Low idle No load 30 All steps repeated until engine has
accumulated 55 run hours
Step 2 High idle No load 30
Step 3 Rated speed Full load 90
Stap 4 Peak torque speed Full load 90

150f18

Catarpillar: Confidential Yellow 31/07/2018
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F 3.6.8

Combustion Chamber 404)-22TA

Fuel Injector

Cylinder Head

Pistan

Lo
i(
g

Piston Crown

160f18
Caterpillar: Confidential Yallow

[:} 'l _"'l:. .
Cylinder Block Ef :

i
AT

Drawing of Combustion Chamber and Piston Crown
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G 3.8.2.2 Pressure Charging System

EGR Mixer

Single stage
Turbacharging system

Intake
Throttle
Valve
o
EGR Valve
170f18
Caterpillar: Confidential Yellow 31/07/2019
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H PCD and NCD Demonstration Test Data

For NCD and PCD demonstration data, Please refar to the following documents provided in the information pack:

Perkins Stage V Non-Road Particulate Control Diagnostic (FCD) System Information
Section 9. Appendix

Perkins Stage V Nen-Road NCx Control Diagnostic (NCD) System Information
Section 8. Appendix

180f18
Caterpillar: Confidential Yellow 31/07/2019
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
2021 MODEL YEAR
CERTIFICATE OF CONFORMITY
WITH THE CLEAN AIR ACT

OFFICE OF TRANSPORTATION
AND AIR QUALITY
ANN ARBOR, MICHIGAN 48105

Certificate Issued To: Perkins Engines Co Ltd
(U.S. Manufacturer or Importer)

Certificate Number: MPKXL02.2IR1-039

Expiration Date:

—)
Effective Date:
09/30/2020 .

Byron JBunker, Division Director
123122021 ompliance Division

Issue Date:
09/30/2020

Revision Date:

N/A

Model Year: 2021
Manufacturer Type: Original Engine Manufacturer
Engine Family: MPKXL02.2IR 1

Mobile/Stationary Indicator: Both

Emissions Power Category: 37<=kW<36

Fuel Type: Diesel

After Treatment Devices: Diescl Oxidation Catalyst, PTOX-DPF-Active
Non-after Treatment Devices: Electronic/Electric EGR

This certificate does not cover engines sold, offered for sale, or introduced, or delivered for introduction, into commerce in the U.S. prior to the effective date of the certificate.

Ersuant to Section |11 and Section 213 of the Clean Air Act (42 U.S.C. sections 7411 and 7547) and 40 CFR Parts 60 and 1039, and subject to the terms and conditions prescribed in those provisions, this
certificate of conformity is hereby issued with respect to the test engines which have been found to conform to applicable requirements and which represent the following engines, by engine family, more
fully described in the documentation required by 40 CFR Parts 60 and 1039 and produced in the stated model year.
This certificate of conformity covers only those new compression-ignition engines which conform in all material respects to the design specifications that applied to those engines deseribed in the
documentation required by 40 CFR Parts 60 and 1039 and which are produced during the model year stated on this certificate of the said manufacturer, as defined in 40 CFR Parts 60 and 1039,

It is a term of this certificate that the manufacturer shall consent to all inspections described in 40 CFR 1068 and authorized in 2 warrant or court order. Failure to comply with the requirements of such a
warrant or court order may lead to revocation or suspension of this certificate for reasons specified in 40 CFR Parts 60 and 1039. It is also a term of this certificate that this certificate may be revoked or

suspended or rendered void ab initio for other reasons specified in 40 CFR Parts 60 and 1039.




g EXECUTIVE ORDER U-R-022-0276
{7 CALIFORNIA PERKINS ENGINES COMPANY LTD. New Off-Road
N AIR RESOURCES BOARD Compression-lgnition Engines

Pursuant to the authority vested in California Air Resources Board by Sections 43013, 43018, 43101, 43102, 43104
and 43105 of the Health and Safety Code; and

Pursuant to the authority vested in the undersigned by Sections 39515 and 39516 of the Health and Safety Code
and Executive Order G-19-095;

IT IS ORDERED AND RESOLVED: That the following compression-ignition engines and emission control systems
produced by the manufacturer are certified as described below for use in off-road equipment. Production engines
shall be in all material respects the same as those for which certification is granted.

MODEL DISPLACEMENT USEFUL LIFE
YEAR ENGINE FAMILY (liters) FUEL TYPE (hours)
2021 MPKXLO02.2IR1 2.22 Diesel 8000
SPECIAL FEATURES & EMISSION CONTROL SYSTEMS TYPICAL EQUIPMENT APPLICATION

Electronic Direct Injection, Turbocharger, Charge Air
Cooler, Engine Control Module, Diesel Oxidation Catalyst,
Periodic Trap Oxidizer, Exhaust gas Recirculation

Welder, Mini-Excavator

The engine models and codes are attached.

The following are the exhaust certification standards (STD) and certification levels (CERT) for non-methane hydrocarbon
(NMHC), oxides of nitrogen (NOx), or non-methane hydrocarbon plus oxides of nitrogen (NMHC+NOx), carbon
monoxide (CO), and particulate matter (PM) in grams per kilowatt-hour (g/kw-hr), and the opacity-of-smoke certification
standards and certification levels in percent (%) during acceleration (Accel), lugging (Lug), and the peak value from either
mode (Peak) for this engine family (Title 13, California Code of Regulations, (13 CCR) Section 2423):

RATED EMISSION EXHAUST (g/kw-hr) OPACITY (%)
POWER | STANDARD
CLASS CATEGORY NMHC | NOx | NMHC+NOx | CO PM | ACCEL | LUG | PEAK
37<kW<56 | Tier4 Final STD NA | NA 4.7 50 | 003 N/A N/A | NA
CERT - - 35 1.3 | 0.003 - - -

BE IT FURTHER RESOLVED: That for the listed engine models, the manufacturer has submitted the information and
materials to demonstrate certification compliance with 13 CCR Section 2424 (emission control labels), and 13 CCR
Sections 2425 and 2426 (emission control system warranty).

Engines certified under this Executive Order must conform to all applicable California emission regulations.
This Executive Order is only granted to the engine family and model-year listed above. Engines in this

family that are produced for any other model-year are not covered by this Executive Order.

Executed on this_/GTE day of October 2020.

Alle#Lyons, Chief
Emissions Certification and Compliance Division



Engine Model Summary Template

Attachment page 1 of 1
EO#: U-R-022-0276
Date: 09/29/2020

4.Fuel Rate:

5.Fuel Rate:

7.Fuel Rate:

. . . . 3.BHP@RPM  mm/stroke @ peak HP (lbs/hr) @ peak HP B.Torque @ RPM  mm/stroke@peak 8.Fuel Rate: 9.Emission Control
Engine Family 1.Engine Code 2.Engine Model  (SAE Gross) (for diesel only) (for diesels only) (SEA Gross) torque (Ibs/hr)@peak torgueDevice Per SAE J1930

MPKXL02.2IR1 5076/2800 404J-E22TA 74@2800 47.2 281 270@1600 58.7 20.7 DDI, TAA,ECM,DOC,PTOX,
Parent c2.2 EGR

MPKXL02.2IR1 6182/2800 404J-E22TA 60@2800 39.3 243  235@1600 499 178 DDI, TAA ECM,DOC,PTOX,
cz2.2 EGR

MPKXL02.2IR1 6184/2800 404J-E22TA 67@2800 427 283 53.6 18.9 DDI, TAA ECM,DOC,PTOX,
c2.2 EGR

TAA=TC + CAC



