From: Air.Pollution Control

To: APC Permitting

Subject: FW: Corrections to Permit Request.

Date: Thursday, March 14, 2024 12:33:22 PM

Attachments: davis.const@sharp-sbstn.com 03142024 120547PM.pdf

From: Tyler Davis <tylerd@vdctn.com>

Sent: Thursday, March 14, 2024 12:00 PM

To: Air.Pollution Control <Air.Pollution.Control@tn.gov>
Cc: Jimmie Horton <Jimmie.Horton@tn.gov>

Subject: [EXTERNAL] Corrections to Permit Request.

*** 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 see the attached revised information. | have also copied Mr. Horton on this
email as he was the one that reached out to me with correction needed. Please let me know at
you earliest convenience if | need to send anything further. | appreciate your help in getting
this permit started.

Thanks,

Tyler Davis

Vic Davis Construction Inc.
President

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)]

\Jit. Daus Comstevchon Tac.

2. Site name (if different from legal name)

SOW\« O a:h -
3. Isa construction permit application fee being submitted? Yes |\/r No
(see instructions for appropriate fee to submit)

4. Site address (St./Rd./Hwy.) County name
Endeenes adjacert fo One Cllowslaip Pt Sol|vav
City 7 Zip code 5. AICS or SIC code
Kingspat 3 Lo 23%9/0
6. Site I5cation Latitude Longitude
(in lat. /long.) 3 .501871 39 ~08X.5SQA7ASK

CONTACT INFORMATION (RESPONSIBLE PERSON)
7. Responsible person/Authorized contact Phone number with area code

Tyler  Devis Y23-817-7338
Mailing address (St./Rd./Hwy.) Fax number with area code

|%06  Yan Wpun Uil - o9t =) L7
City v State Zip code Email addu;js

Vine s podt T | 3760 |y feed @vech.com
S CONTACT INFORMATION (TECHNICAL) :

Phone number with area code

2 -§11-13 35

Fax number with area code

8. Principal technical contact

Tulow Dass

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

1200 Jan Ny U3 Q4 - /27
City 4 State Zip code Email address
Wanesonk TN 2Vte | Fylecel £ vele.-com
¥ CONTACT INFORMATION (BILLING)
9. Billing contact Phone number with area code
—Toru DS Ui~ 917 -735%

Mailing-4ddress (St./Rd./Hwy.)

1200 T Woy

Fax number with area code

yz3 -24u -luzt

City v State Zip code Email address
ZVIRY: ™ | 3Tuuo [fnyd @vdeh com
CN-0730 (Rev. 12-17) Page 1 0of 3 RDA-1298





APC 100

AIR CONTAMINANT SOURCE(S) INFORMATION

7

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)

ﬁ\\ Lisked pawihines g P“*‘V‘b@t ondd wuN o0 I‘fdfpendu«-l
CU(S-P\ 6cr\-ec\bt+0lfa.

'M(,C\oj luya 0,27_')0 SNUNUN — S Al ’F*’\

Beclocd 3L x$D Stocken - Stk )
Bocloned 2L x§0 SHeken - Aatlun B

[ Mdrctvree technc seees | IVbamatian  pieched

11. Is the air contaminant source(s) in a nonattainment area? If “Yes”, then minor source BACT must be

addressed. Yes No
IE/L__I -DMJTW«Q Ct}«-«-\'v\ =¥ ( or w.c,bbl'mLtB

12. Normal Hours/Day Days/Week < Weeks/Year Days/Year
operation: lo

13. Percent annual | Dec. - Feb. March - May June - August Sept. - Nov.
throughput 1S,00®  Jon¢

TYPE OF PERMIT REQUESTED (check appropriate box)

14. Operatin Date construction started | Date completed | Date of ownership change (if applicable)
P g |:| p PP

permit

Last permit number(s) Emission Source Reference Number(s)
Construction E’ 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 Eonstruction |Starting date ‘ Completion date
M As Soon  ps pods1ble Lo dawp 2l siemt q’ﬁ.z?fl

Modification Date modification started or will start | Date completef 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:

NR
This 15 » Loct e ppplicafrad 4. thes o fe .

Me (r’t\/i'ous ?((\‘*"\15 Lo ,ovNu‘HovJ heve beep
Pre@“wl Loc Ln Fhs sHe

16. Comments

Thes 75 A Q‘ns?z Fine peguet @ S sife. W 'wou[o/ /f/'az
Lo soun chide mateidd b gt a cAdnin Si2e 5/?6.@/};
a \50\9 ‘H’\""(' MOP SfﬂJ'{'?L"‘ra/é &/, 77..( f?rocm wou/¢/.‘7:;
(0 C/cugd 7L° Stee pn %4 /V‘A/z:ﬂf/ ,9145/14:7. % //nU(

o6 s for P/Pf‘oy'fl/hﬁb% /fjwo NS of mﬁj‘m’wfi
Vie  Davis (s trochorn  psks Hhed  Shis et

%4 Ur?,wm/ s am “Tnsibn ;‘ff(mf /c}mjfv, ;AS” i)ﬁ/w/é .

) / Fe
Thes 1o 4 Ferpperety o e Lt L Fho s o

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 WCA Section 39-16-702(a)(4), this declaration is made under penalty of perjury.
17. Singust be signed before it will be processed) | Date / //
Signel‘(s name (type or print) Title Phone number with area code
T lee  Dars Opner Y13-§/7 -7338
- .

CN-0730 (Rev. 12-17) Page 30of 3 RDA-1298





(R ™s Ifl

rd T s osp 4] )W






Txler Davis

From: Mark Donlon <mark.donlon@commonwealthequipment.com>
Sent: Thursday, March 14, 2024 11:54 AM

To: Tyler Davis

Subject: Fwd: Emissions R230 McCloskey Screen Scalper

Attachments: R230 Emissions.pdf

Allow sender | Block
sender

Caution! This message was sent from outside your organization.

R230 McCloskey Screen Scalper

ANNA KOEPKE

BILLING REPRESENTATIVE
Commonwealth Equipment Corp.
36 Hazleton Street

Ashley, PA 18706

Office: 877-217-4474, ext. 414
Facebook | Mopile: 570-417-1097
Linkedin www.CommonwealthEquipment.com

CAUTION: External Email.

Use caution before opening any links or attachments. If you are unsure of the contents please contact

the sender by phone or speak with your Office Manager before opening the Attachment or clicking the
Link.





12/16/2019 Perkins Engine Emissions Data

Emissions DATA [66627721] DECEMBER 16, 2019

For Help Desk Phone Numbers Click here
(/tmi/tmihome/TMIContactinfo.htm)

TMI Emissions Data Survey (https:/Awww.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) 66627721

| Sales Model ENGINE C6.6

| Regulatory Build Date December 10, 2014
| As Shipped Data

:f Engine Arrangement Number 308-5596

Advertised Power 173.7HP/2200RPM/T2952

| Liters 403CU IN

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

|| Content Owner: Commercial Processes Division

| Web Master(s): PSG Web Based Systems Support (http://tmiwebclassic.cat.com/tmi/tmihome/PSGIS_support.htm)
|| Current Date: 12/16/2019, 4:33:14 PM

l| © Caterpillar Inc. 2019 All Rights Reserved.

|| Data Privacy Statement.

n





Page | of 3

@ ERCR-49887 Emissions Certification Information RequestUday Kumar S G to; tbaker
“ 12/17/2019 04:21 AM

dpmpnint

Uday Kumar S G commented:

Greetings, I

Cycle Total, gikW.h
co; Ao
He: o0 |
NOx, Corrected: (35300
NOx + HC, Corrected: [ISESSHN
Parts., Corrected:  [OIB3SGN

Please find the attached Emission data. J

Regards
Engine Certification 1

Disclaimer: The information provided has been compiled from sources believed to be reliable and is
accurate to the best of Caterpillar's knowledge; however, Caterpillar does not guarantee the accuracy,
completeness, and validity of the information and cannot be held liable for any errors or omissions. All
information provided should be independently verified and confirmed, and you should not rely solely upon
the information provided. One potential method to independently verify the information provided is to
examine the emissions label located on the engine.

New Emissions Resources: Caterpillar is improving the way you get access to the engine emissions and
regulatory information you need. Caterpillar has launched two new applications aimed at providing faster
delivery of product regulatory specific information such as the regulatory status, certification family and
emissions certificates for Caterpillar built products. These applications are:

*The new CAT Compliance Mobile App. Caterpillar's first engine emissions compliance data mobile app is
ready to download and will deliver real-time engine emissions status data and certificate information right
to your fingertips, 24/7.

*The new Caterpillar Engine Emissions Certificate Repository web site. Caterpillar has developed a new
web application where users may enter the serial number, engine family name or approval number of a
CAT engine or machine product to quickly see and/or download the engine emissions certificate.

With these new applications, Caterpillar intends to not only improve the accessibility of information for the
users who need it most, but also build on our commitment to success by offering new streamlined
channels to data and support from those who champion it.

To access the new CAT Compliance mobile application, please visit your Google Android or Apple app
store and search ""CAT Compliance.™

For further details and access to the new Caterpillar Engine Emissions Certificate Repository web site,
please visit the "'Caterpillar Engine Emissions Certificate Repository™ here: https://emissions.cat.com/

file:///C:/Users/bakert/AppData/Local/Temp/notes90C43B/~web0468.htm 12/17/2019





Page 2 of 3

Uday Kumar S G updated a comment:

Greetings,

Please find the attached Emission datal

Cycle Total, g/kW.h

co: ]
He 020 |
NOx, Corrected: 3507
NOx + HC, Corrected: _

Parts., Corrected:  [JIEEEEN

Regards !

Engine Certification 1

Disclaimer: The information provided has been compiled from sources believed to be reliable and is
accurate to the best of Caterpillar's knowledge; however, Caterpillar does not guarantee the accuracy,
completeness, and validity of the information and cannot be held liable for any errors or omissions. All
information provided should be independently verified and confirmed, and you should not rely solely upon
the information provided. One potential method to independently verify the information provided is to
examine the emissions label located on the engine.

New Emissions Resources: Caterpillar is improving the way you get access to the engine emissions and
regulatory information you need. Caterpillar has launched two new applications aimed at providing faster
delivery of product regulatory specific information such as the regulatory status, certification family and
emissions certificates for Caterpillar built products. These applications are:

*The new CAT Compliance Mobile App. Caterpillar's first engine emissions compliance data mobile app is
ready to download and will deliver real-time engine emissions status data and certificate information right
to your fingertips, 24/7.

*The new Caterpillar Engine Emissions Certificate Repository web site. Caterpillar has developed a new
web application where users may enter the serial number, engine family name or approval number of a
CAT engine or machine product to quickly see and/or download the engine emissions certificate.

With these new applications, Caterpillar intends to not only improve the accessibility of information for the
users who need it most, but also build on our commitment to success by offering new streamlined
channels to data and support from those who champion it.

To access the new CAT Compliance mobile application, please visit your Google Android or Apple app
store and search "'CAT Compliance.™

For further details and access to the new Caterpillar Engine Emissions Certificate Repository web site,
please visit the "' Caterpillar Engine Emissions Certificate Repository™ here: https://emissions.cat.com/

Uday Kumar S G changed the status to Resolved.

Uday Kumar S G resolved this as Done.

file:///C:/Users/bakert/ AppData/Local/Temp/notes90C43B/~web0468 .htm 12/17/2019





12/17/2019

INDUSTRIAL ENGINE PERFORMANCE DATA [66627721]

Performance Number: P29352A

Performance Data

Combustion: DI
Speed: 2,200 RPM
Governor Type:

Sales Model: C6.6 DIT
Engine Power: 174 HP
Manifold Type:

Turbo Quantity: Engine App: IN

DeceMBER 17, 2019
For Help Desk Phone Numbers Click here

Change Level: |_QCI_ _ v |

Aspr: T
After Cooler: AA
After Cooler Temp(F): 131

Turbo Arrangement:

Application Type: INDUSTRIAL Engine Rating: IN Strategy:
Rating Type: Certifieation: EPA TIER 3 - <
General Performance Data 1
ENGINE  ENGINE INTAKE EXH STACK
ENGINE ENGINE FUEL BSFC FUEL RATE INTAKE AIR EXH GAS
SPEED RPM Pg‘m‘fR TORQUE  BMEPPSI LB/BHP-HR ~ GPH M b N FpLowcrm TEMPDEG g 6w crm
. F
2.200 174 415.25 155.48 0.39 9.63 39.18 424.84 916.7 981.75

General Performance Data 2

OUT TEMP AIRFLOW

LB/MIN
30.86
29.17
2533
22.97
18.61
12.43

8.27

ENGINE ENGINE COMPRESS CHARGE
SPEED POWER
RPM BHP DEGF
2.200 174 286.7
2,000 174 288.68
1,800 168 273.92
1.600 155 277.16
1.400 137 255.2
1.200 108 199.4
1,000 76 153.86
800 47 120.74

5.78

Engine Heat Rejection Data

ENGINE SPEED RPM ENGINE POWER BHP REJ TO JW BTU/MN

REJ TO ATMOS

BTU/MN

2,200 174 4,310.7 1,046.4
2,000 174 4,003.6 1,137.4
1,800 168 4.009.3 1,023.7
1,600 155 3.662.4 688.1
1,400 137 3,611.2 727.9
1,200 108 3,304.1 750.7
1,000 76 2,650.1 369.6

800 47 1,780.0 1,780.0

EMISSIONS DATA
EPA  TIER 3 L RERERRERERRRRE R R R R R R R R R R R [ ]

No notes were found for this certification. ..

REFERENCE EXHAUST STACK DIAMETER

WET EXHAUST MASS

WET EXHAUST FLOW (-- STACK TEMP )

WET EXHAUST FLOW RATE ( 32 DEG F AND 29.98 IN HG )
DRY EXHAUST FLOW RATE (32 DEG F AND 29.98 IN HG )
FUEL FLOW RATE

REJ TO EXHAUST FROM AFT CLR

BTU/MN BTU/MN
6,989.3 1,170.9
6,432.0 1,121.5
6,198.8 887.7
5.453.8 818.4
4,868.1 561.9
3.446.3 210.4
2,115.6 46.6
1,160.2 11.4

0IN
1,920.2 LB/HR

12





12117/2019

Performance Data
RATED SPEED "Potential site variation"

TOTAL

PART
NOX (AS TOTALCO TOTAL HC
MATTER
NO2) LBHR  LBHR
LB/HR LBHR
0.01 L0000 .0000 0000

The powers listed above and all the Powers displayed are Corrected Powers

Engine Arrangement:

Effective Serial No:

Primary Engine Test Spec:
Performance Parm Ref:
Performance Data Ref:

Aux Coolant Pump Perf Ref:

Cooling System Perf Ref:
Certification Ref:

Certification Year:

Compression Ratio:

Combustion System:

Aftercooler Temperature (F):
Crankcase Blowby Rate(CFH):

Fuel Rate (Rated RPM) No Load(Gal/HR):
Lube Oil Press @ Low Idle Spd(PSI):

Reference

Number: P2952A

Parameters
Reference:

Identification Reference and Notes

P2952A

EPA TIER 3

16.2
DI
131

Lube Qil Press (@ Rated Spd(PSI):

Piston Speed @ Rated Eng SPD(FT/Min):
Max Operating Altitude(FT):

PEEC Elect Control Module Ref

PEEC Personality Cont Mod Ref

Turbocharger Model

Fuel Injector

Timing-Static (DEG):
Timing-Static Advance (DEG):
Timing-Static (MM):

Unit Injector Timing (MM):
Torque Rise (percent)

Peak Torque Speed RPM
Peak Torque (LB.FT):

EPA TIER 3]1

Caterpillar Confidential: Green

Content Owner: Commercial Processes Division
Web Master(s): PSG Web Based Systems Support
Current Date: 12/17/2019, 6:48:24 AM

© Caterpillar Inc. 2019 All Rights Reserved.

Data Privacy Statement,

65.1

0.0
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Tzler Davis

From: Mark Donlon <mark.donlon@commonwealthequipment.com>

Sent: Thursday, March 14, 2024 11:51 AM

To: Tyler Davis

Subject: Emissions for Barford 36x80 Tracked Stacker BF80T-844

Attachments: BF8OT 844 Emissions 1.pdf; BF8OT 844 Emissions 2.pdf; BF8OT 844 Emissions 3.pdf

Allow sender | Block
sender

Caution! This message was sent from outside your organization.

attached is Emissions for Barford 36x80 Tracked Stacker BF80T-844 #_—’

ANNA KOEPKE

BILLING REPRESENTATIVE
Commonwealth Equipment Corp.
36 Hazleton Street

Ashley, PA 18706

B

FREHGLLH

Office: 877-217-4474, ext. 414
Facebook Mobile: 570-417-1097
LinkedIn www.CommonwealthEquipment.com

CAUTION: External Email.

Use caution before opening any links or attachments. If you are unsure of the contents please contact
the sender by phone or speak with your Office Manager before opening the Attachment or clicking the
Link.





UNITED STATES ENVIRONMENTAL PROTECTION AGENCY OFFICE OF TRANSPORTATION

2021 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) 09/30/2020 - 09/30/2020

Certificate Number: MPKXL02.2IR1-039 Expiration Date: Byron Jfunker, Division Director Revision Date:

123172021 ompliance Division N/A
Model Year: 2021 Mobile/Stationary Indicator: Both
Manufacturer Type: Original Engine Manufacturer Emissions Power Category: 37<=kW<56
Engine Family: MPKXL02.2IR1 Fuel Type: Diescl
After Treatment Devices: Diescl Oxidation Catalyst, PTOX-DPF-Active
Non-after Treatment Devices: Elcctronic/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 eovers 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.

Itis 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 tn 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

Y CALIFORNIA PERKINS ENGINES COMPANY LTD. New Off-Road
lilrg 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
YEAR ENGINE FAMILY (iiters) FUEL TYPE (hours)
2021 MPKXL02.2IR1 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, Welder, 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+NOXx), 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 | Tier 4 Final STD N/A | NIA 4.7 50 | 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.

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  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) (far diesel only) (for diesels only) (SEA Gross) torque (Ibsihr)@peak torqueDevice Per SAE J1930
MPKXL02.2IR1 5076/2800 404J-E22TA T4@2800 47.2 28.1 270@1600 58.7 20.7 DDI, TAA ECM,DOC PTOX,
Parent C2.2 EGR
MPKXL02.2IR1 6182/2800 404J-E22TA ~ 60@2800 39.3 243 235@1600 499 17.6 DDI, TAA,ECM,DOC,PTOX,
c2.2 EGR
MPKXL02.2IR1 6184/2800 404J-E22TA 67@2s800 427 263  252@1600 536 _18.9 DDI,TAA,ECM,DOC,PTOX,
cz22 EGR

TAA=TC + CAC





Ehnsa

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) " 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 (; - N/A
SECTION I
Il Make (trade name(s) of manufacturer): Perkins Engines Co Ltd,
Caterpillar
1:8: Commercial name(s) (if applicable): 404J-E22TA (Perkins)
C2.2 (Caterpillar)
1:3, Company name and address of manufacturer: Perkins Engines Co Ltd

Frank Perkins Way
Peterborough PE1 5FQ

United Kingdom
1.4. Name and address of manufacturer's authorised
representative (if any): Caterpillar Energy Solutions GmbH
Attn: General Manager Research and
Development
Carl-Benz-Strasse 1
68167 Mannheim
Germany
1.5. Name(s) and address(es) of assembly/manufacture plant(s): Perkins Engines Co Ltd
Frank Perkins Way
Peterborough PE1 5FQ
United Kingdom
1.6. Engine-type-designation/engine family designation/ET ('): NRE4V2.22HPA
1.7. Category and sub-category of the engine
type/engine family (V' @: NRE-v-4
1.8 Emissions durability period category: Not Applicable/Catd/Cat-2/Cat3 "
1.9. Emissions stage: V/ SBE
1.10.  Engine for snow throwers ©; Yes/No
CT-10-124 Rev 03 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





& nsa

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

SECTION 11
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 eagine-type/engine family ) meets/dees-not-meet !’ the requirements laid down in Regulation (EU)
2016/1628.

2. The approval is: grantediextendedirefusedtwithdrawn

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

5. Exemptions applied & ©: N/A
Place: Dublin.

Date: & 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 ... 7,

CT-10-124 Rev 03 49.49.1169.02.12
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EU Type Approval No: e24*2016/1628*2018/989EV4/D*0315*00

2.1.

2.2.

2.3.1.

2.6

2

2.8.1.

2.8.1.1,

2.8.2.

2.8.3,

2.84.

2.8.5.

29:

Certification

Addendum

PART A — CHARACTERISTICS OF THE ENGINE TYPE/ENGINE FAMILY (!

Common design parameters of the engine-type/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:

Sour stroke cyclestwo-stroke-eyeletrotary
other—{(deseribe) V

Compression ignition/spark-ignition (V
Win-linefradial/otherGpecify) Y
Aie/Water/0it

naturally-aspirated/pressure charged/
pressure-charged-with-ehargecooler

Diesel (non-road gas-oil)/Ethanelfor
B985 Petrol ) Erlan ol B85
Potrolenm-Gas-(LPG) Y

Liquid-fuel only/Gaseous—firel-only/Dual-
fueltype TADual-fuel type I B/Dual-firel

type24Pual-fuel type 2B/ Dual-firel
type3B ()

List of additional fuels compatible with use by the engine declared by the manufacturer in accordance with
point 1 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

Y¥es/No !

P ik 1 - i
injeetor/Common rail/Carburettor/port
other(speecify) (V

meehanical/electronic control strategy

49.49.1169.02.12
Page 3 of 7
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&Y nsal

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;

2.11.1.

2.11.2.

2:11.3.

2.114.

2.11.5.

2.11.6.

2.11.7.

2.11.8.

2.11.9.

Certification

Miscellaneous devices:

Exhaust gas recirculation (EGR):
Water injection:

Alr 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

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

Yas/No
Yes/Ng
Feas/No !

Yas/No !

Yes/Ne

Yes/Ne ()

¥es/No

¥es/No V

Yes/No (V

Yes/No

Yes/Ne (!

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

L 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 61842800 61842800
Fl2. Engine type designation shown on engine
mark: Yes/No (! Yes 1es Yes
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.
3.2.1. Declared rated speed (rpm): 2800 2800 2800
3.2.1.2 Declared rated net Power (kW): 55 50 45
322 Maximum power speed (rpm): 2800 2800 2800
3.2.2.2. Maximum net power (kW): 55 50 45
3.23. Declared maximum torque speed (rpm): 1600 1600 1600
3232 Declared maximum torque (Nm): 270 252 235
3.6.3. Number of Cylinders: 4 p 2
2 3y.
3.64. Engine total swept volume (cm?): 2216 2216 2216
3.8.5. Device for recyclu;g;(rﬁnkcase gases: Yes/ Vi Yes Vi
; 3]
31312 Consumable reagent: ¥es/No No No No
3.11.3.12.1. Type and concentratn?n of reagent N/A N/A N/A
needed for catalytic action:
] )
3.11.3.13. NOx sensor(s): ¥es/No No No No
A (1)
3.11.3.14. Oxygen sensor: ¥es/No No No No
. n
3.11.4.7. Fuel borne catalyst (FBC): ¥es/No No No No

CT-10-124 Rev 03
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Certification
EU Type Approval No: ¢24*2016/1628*2018/989EV4/D*0315*00

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

[tem Number [tem Description Parent Engine / Engine types within the family (if
Engine type applicable)
3.8.1.1 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):
3.8.33. 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 4.1 14.1
at 100 % load (kPa):
3.93.1 Location of measurement: Engine Back Pressure Valve Out
3.11.1.2 Maximum temperature drop from exhaust
system or turbine outlet to first exhaust ; ; ;
after-treatment system (deg. C) if Per A&I guide Per A&I guide Per A&l guide
stated:
3.11.1.2.1. Test conditions for measurement: Per A&l 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/Ne "
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
11.1. Cycle emissions results
Emissions CO (g/ HC (g/ NOx (g/ | HC+NOx | PM (g/ PN Test
kWh kWh) kWh) (g/kWh) kWh) #/kWh Cycle ®
NRSCHnLISNEDR. | ppy | amer | g 516 | 00004 | 03 c1
NRTC Final testresultwith |y g 0,016 3,28 3,3 0,0006 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/lkWh and (HC + NOX) < 2,7 g/lkWh

11:2:

CT-10-124 Rev 03

COs result:

NRSC:
NRTC:

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

49.49.1169.02.12
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Certification
EU Type Approval No: e24*2016/1628*2018/989EV4/D %0315 *00

11.3, In service monitoring reference values )
1131 Reference work (kWh): N/A
11.3.2.  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 .

A 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.

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

Index to the Information Package

Date of issue:
Date of latest amendment:

Reason for extension/revision;

1. Additional conditions, and advisory
notes on legal alternatives.

2 Test report(s)
- numbers(s):
- date of issue:

- date of latest amendment:

3. Information document
- number(s):
- date of issue:

- date of latest amendment:

Documentation:

6" November, 2019.
N/A

N/A

19-00885-CP-GBM-00
06.09.2019

N/A

NRE4V2.22HPA Regulation EU 2016 1628
31.07.2019

N/A

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





@ NSAI

Certification

EU Type Approval No: e24*2016/1628*2018/989EV4/D*0315*(0)

Appendix: Additional conditions, and advisory notes on legal alternatives

A: Additional conditions:

L.
2.

3.

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 NSAI 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 NSAI, or when the
approved type no longer conforms to legal requirements. The recall of the Type Approval can be issued by
NSAT 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 NSAT 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 NSAT in Dublin.

49.49.1169.02.12
Page 2 of 2
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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 (gedndert durch EU/2018/989),
2017/655 (gedndert 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 / refating to

Mafinahmen zur Bekdmpfung der Emission von gasférmigen Schadstoffen und
Luftverunreinigenden Partikeln aus
Verbrennungsmotoren zum Antrieb flir mobile Maschinen und Geréte.
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

X  Erteilung einer Typgenehmigung
Granting of a type approval

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

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





TUV SUD Auto Service GmbH
Westendstralke 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 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;

Fahrzeugausfiuhrung:
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

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





TUV SUD Auto Service GmbH
Westendstralke 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

1.4

1.2,

1521,

1.2.2.

1258

1.2.4.

1.2.5.

1.2.6.

1.2.7.

1.2.8.

1.2.9.

1.2.10.

1.2.11.

1.212,

Prifprotokoll
Test report

Technische Daten des Prifobjekts
Technical data of test-object

Fahrzeugausfiihrung (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 / Ausfluhrung:
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
Paosition 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
Westendstralle 199
D-80686 Miinchen

&

Auto Service

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

Motortyp / type of engine:

Familie / Family:

19-00885-CP-GBM-00

5076/2800
NRE4V2.22HPA

Perkins Engines Company Ltd.

Seite / page 4/16

1.2.13.

1.2.14.

1.2.15.

1:2.46.

2.1.

2.2,

2.3

24

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

NO,-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*0315*00





TUV SUD Auto Service GmbH
Westendstralze 199
D-80686 Miinchen

&

Auto Service

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

Motortyp / type of engine: 5076/2800

Familie / Family:

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

NRE4V2.22HPA

Seite / page 5/16

2.5

2.6.

1.

Voorkehrungen gegen Manipulation
Anti-tampering devices

Motoren mit ECU:
Engines with ECU:

Motoren mit mech.
Emissionsminderungseinrichtung
Engines with mechanical
Emission control

Hersteller verwendet Drehmomentsignal

ECU zur ISM-Priifung

Manufacturer uses ECU torque signal for

ISM-Testing

Gemessenes Drehmoment auf

dem Priifstand =z 0,93 x Drehmomentsignal der

ECU

Dynamometer torque = 0,93 x ECU torque

signhal

Drehmomentenkorrekturfaktor
ECE torque correction factor

Priifung / Test

see emission control strategy
aftachments

Entfallt
not applicable

Ja
yes

Ja
yes

Entfallt
not applicable

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

Ort:
Location:

Datum der Prifung:
Date of Test:

Prifungbericht Nummer:
Test report number:

Perkins Engines Company Ltd.
Frank Perkins Way
Peterborough

PE1 - 5FQ / United Kingdom

13.05.2019

19-00885-CP-GBM

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





TOV SUD Auto Service GmbH
Westendstralle 199
D-80686 Minchen

Auto Service

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

Motortyp / type of engine:

Familie / Family:

19-00885-CP-GBM-00

5076/2800
NRE4V2.22HPA

Perkins Engines Company Ltd.

Seite / page 6/16

4.1.

41.1.

4.2

4.2.1.

422

4.2.3.

424

4.3.

4.31.

4.3.2.

4.3.3.

Prifbedingungen
Test conditions

Driicke 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:
Idling speed:

Zwischendrehzahl:
Intermediate speed:

Nenndrehzahl:
Rated speed:

Drehzahl bei Héchstleistung:
Speed at max. power:

Fur die Prufung 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™!

52,2

1,0 ppm (mg/kg)

835,8 kg/m?

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 7/16
Motortyp / type of engine: 5076/2800
Familie / Family: NRE4V2.22HPA

4.4, Schmiermittel / Lubricant

4.4.1. Marke / Make Cat C5-4

4.4.2. 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)

5.2.1. Die Leistung bei den angegebenen Motordrehzahlen, die von Hilfsaggregaten
aufgenommen wird, die fur die Funktion des Motors unerldsslich sind und fur die
Prafungen nicht eingebaut werden kénnen (laut Herstellerangaben) sind
aufzufihren:

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

Typ u'f'd Kennzeichen angegebener Drehzahl

des Hilfsaggregats Power absorbed by auxiliary (kW) at indicated engine speed

Auxiliary type and T

identifying details 0 0 0 Inter- ax. 0

Idle 63% 80% 91% wad. | Poler. 100%

Total (Pfll) (kW) *kk L 2 dkdk *kk dhkk kkk *k%k

€24*2016/1628*2018/989EV4/D*0315*00
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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

5.2.2. Die Leistungsaufnahme bei den angegebenen Motordrehzahlen von

Hilfsaggregaten, die die mit dem Betrieb der nicht fur den StraRenverkehr
bestimmten mobilen Maschine bzw. des Gerats in Verbindung stehen, mit dem
Motor verbunden sind und fir die Priifungen 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
;jrgg llflﬂgs;:;rlzgifshen angegebener Drehzahl
. Power absorbed by auxiliary (kW) at indicated engine speed
Auxiliary type and y ry (kW) : g P
identifying details 0 0 0 nter- | Max. 0
Idle 63% 80% 91% Wied. | Powar 100%
Total (Pr’i} {kW). *kk *kk *khk *kk *hR *kk *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 Prifung gemessene
Hoechstleistung (Pm,) (kW)
Maximum power measured on 452 = s
test (Pw,;) (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 (Py)) 0,0 0,0 0,0
Nettomotorleistung
Engine net power 452 55 55
Pi=Pmn, - P + Pri
6. Bedingungen bei der Priifung
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 fz not within specified range

Meereshodhe 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 fur die 20... 30

Einlassluft (°C)
Applicable intake air temperature range (°C)

T Prufergebnisse
Test results

Prufergebnisse gemaft 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 fir NRSC-Emissionen
NRSC Emisions restults

7.1.1.  Angewandter NRSC Prifzyklus
Applied NRSC test cycle

Zyklus / Cycle C1[C2 | D2 | E2 | E3 F | G2  G3 | H

Einzelphasen Prifzyklus /
Discrete mode

Mehrphasenzyklus (RMC)

RMC X
7.1.1.1  Mode length: 1800 sec
7.1.1.2 Sampling time: 1815 sec
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7.1.2 Einstellung des Leistungsprifstandes (kW)
Dynamometer setting (kW)
Einstellung des Leistungsprifstands (kW) bei
angegebener Motordrehzahl nach Anpassung fiir 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 55

25 11,3 13,8

50 226 27,5

75 33,9 41,3

100 45,2 55

0 Die Einstellung des Leistungspriifstands 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

T2,
7.1.3. Verschlechterungsfaktor (DF): ermittelt im Dauerlauf
Deterioration Factor (DF): determined by durability test

7.1.4. IRAF:Bestimmung / IRAF determination

Emissionen PN
Emissions (g:‘(li\?\lh) (gl:\?\lh) (g;r'dk?\;h) ?;;\:qvg; (gfwvh) ((’f ';‘Qﬁ'z‘)’
oo fj;:f:‘:;ﬂ:’; 0,0270 | 0,0086 | 3,4900 | 3,4986 | 0,0002 | 0,1814
?;‘;‘i’_’g’:lz;‘Lﬁ’;‘"‘r‘;‘;ﬂ:g;fg:f" 0,0237 | 0,0539 | 49417 | 4,9956 | 0,0075 | '0.002
B v, | 17 | 7 | | | |
Cyelos with rogmrameiion 2 2 ? ; . ’
i f;;’g:;‘:’ef"m adeitive) -0,0001 | 0,0008 | 0,0244 | 0,0252 | 0,0001 | 0,1651
Ev‘i‘:‘gﬁ't’;gtznf,“s‘;f§;,°" 0,0269 | 0,0093 | 3,5144 | 3,5237 | 0,0004 | 0,3465
o 57k <50

* = values are not multiplied with 102
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7.1.5. Die nach Zyklus NRSC gewichteten Ergebnisse der Emissionensprifung
The cycle weighted emissions results NRSC
Eﬂ:;;:ggz" co HC NOx | HCNOx | PM | #f:\:rh)
(o/kWh) | (g/kWh) | (g/kWh) | (g/kWh) | (g/kWh) (x 1012)
Priifergebnis ohne
Regeneration
Tagh rastltwithicit 0,0057 0,0041 3,1238 3,1279 0,0003 0,0933
regeneration
DF
additiv 1,567 1.5 1,0 - 1,0 1,0
additiv
Il(ru"kr(:!
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 KI
Test result with DF and K 0,009 0,007 3,148 3,155 0,0004 0,3
Grenzwerte Stufe V
Limit values Stage V 5,00 ) ) 4,70 0,015 1
Leistungsklasse des Stamm
Motors / Net power (P) 47 ki P 5. 56000
7 IRAF = Anpassungsfaktor fir die sporadische Regeneration
IRAF = infrequent regeneration adjustment factors
7.1.6. Nach Zyklus gewichtetes CO; (g/kWh): 752,71
Cycle weighted CO; (g/kWh):
7 Nach Zyklus gewichtetes NH3 (ppm): -
Cycle weighted NH3 (ppm):
7.2. Informationen zur Durchfiihrung der NRTC-Priifung

Informationen concerning the conduct of the NRTC test

7.2.1.  Angewendte Verganglich Prifzyklus
Applied transient test cycle

NRTC

LSI-NRTC

T:212

Verschlechterungsfaktor (DF):

Deterioration Factor (DF):

calculated/fixed
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T1.2:3 Die nach NRTC Zyklus gewichteten Ergebnisse der Emissionspriifung
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
(#Wh)
(x 10"2)

Ergebnis der Prifung mit Kaltstart
Cold start test result

0,176

0,019

3,685

3,704

0,0006

0,1206

Ergebnis der Prifung 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

1,5

1,0

1,0

1,0

kn/kra (DF) multiplikativ
Kr/ked (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

Abschlieiendes Prifergebnise mit
DF und IRAF
Final test result incl IRAF and DF

0,063

0,016

3,28

L]

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

g IRAF = Anpassungsfaktor fur die sporadische Regeneration

IRAF = infrequent regeneration adjustment factors

7.24.  Hotcycle CO; (g/kWh): 796,43
1.2.5. Nach Zyklus gewichtetes NH3 (ppm):

Cycle average NHs (ppm):

Cold NRTC Hot NRTC Limit
- ppm - ppm 10 ppm

7.2.6. Zyklusarbeit fur Warmstartprifung (kWh) 6,7889

Cycle work for hot start test (kWh)
7.2.7. CO; im Zyklus fur Warmstartprifung (g) 5408,40

Cycle CO: for hot start test (g)

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






TUV SUD Auto Service GmbH
Westendstralle 199
D-80686 Miinchen

Auto Service
Techn. Bericht Nr. / Techn. Reportno.  19-00885-CP-GBM-00
Hersteller / Manufacturer: Perkins Engines Company Ltd. Seite / page 13/16
Motortyp / type of engine: 5076/2800
Familie / Family: NRE4V2.22HPA
7.3 Far die Prifung verwendetes Probenamesystem:
Sampling system used for the test:
7.3.1 Gasférmige Emissionen: Rohgas-Probenahme
Gaseous Emissions: raw gas sampling
7.32 PM: Teilstrom-Probennahme
PM: partial flow sampling
Methode: Einfachfilter
Method: single filter
Partikelanzahl: Teilstrom-Probenahme
Particle number: partial flow sampling
7.4, Endergebnis der Emissionspriifung
Final emission results
Emissionen co HC NOx | HC+NOx | PM g’fkwm Zyklus
Emissions (g/kWh) | (g/kWh) | (@/kWh) | (g/kWh) | (g/kWh) (x 1012) Cycle
NRSC abschlieRendes
Prifergebnis mit DF
und Kl 0,009 0,007 3,15 3,16 0,0004 0,3 C1
NRSC final test result
with DF and Kl
NRTC abschliefendes
Prufergebnis mit DF
und Kl 0,063 0,016 3,28 3,30 0,00086 0,3 NRTC
NRTC final test result
with DF and Ki
Grenzwerte
Limit values 5,00 - - 4,70 0,015 1
7.4.1 CO; result: 796,43
7.4.2. In service monitoring reference values:
7.421 Reference work (kVWh): n.a
7.4.2.2 Reference CO; mass (g): n.a
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Zusatzliche Prifpunkte fur den Kontrollbereich
Additional points for the control area
Emission at | Engine PN
control point speed Torque &0 HO NOx HC+NOx P (#/kWh) x
(rpm) (Nm) (g/kWh) (g/kwWh) (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:

1. Anlagen
Enclosures

1. Beschreibungsbogen Nr. NRE4V2.22HPA_Regulation EU 2016_1628
einschlieltlich 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

Fuel Compliance Statement

Operation and Maintenance Manual

IRAF summary

APPLICATION & INSTALLATION MANUAL

Particulate Control Diagnostic (PCD) System Information
NOx Control Diagnostic (NCD) System Information
Perkins Tamper Prevention Description

Control plan

NCD Demonstration
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IV. Statement of conformity:

Die unter Ziffer 1.06 angegebene Beschreibungsmappe und der darin beschriebene Typ
entsprechen der genannten Priufgrundlage. Der unglinstigste 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
Prufberichtes ist nur nach schriftlicher Genehmigung des Priflaboratoriums zulassig

The information folder as mentioned under No. 1.06 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.

TQV 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
Societé Nationale de Certification et Luxemburg B27180
d'Homologation s.ar.l. Luxembourg

B. Sc. Ramazan Kose

Munich, 06.09.2019
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Anlage/Attachment
Power and Torque Curves
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Application for approval of;

Engine Family NRE4V2.22HPA
Engine Code As information document
Directive No., (EU) 2016/1628
Issue no. of Submissicn 1
Reason for Extension or Revision New Submission
Extension History N/A
1of18
Laterpillar: Confidential Yellow 31/07/2019
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Appendix 3

Information document

PART A

1 GENERAL INFORMATION

1.1. Make (frade 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 plan(s):

1.8, Engine-type-designation/engine family designation/FT:

1.7, Category and sub-category of the engine type/engine family:

1.8. Emissions durability period category:

1.9. Emissions stage:

110 In case of NRS <19 kKW anly, engine family consisting exclusively of
T engine types for snow throwers: Yes/No

1.11. Reference power is:

1.12. Primary NRSC test cycle:

1121 In case of variable speed IWP category only, Additicnal 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 use (if applicable):

20f18

Caterpillar: Confidential Yellow

Perkins Engines Co Ltd, also branded

as Caterpillar

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

Perkins Engines Co Ltd
Frank Perkins Way
Peterborough

PE1 5FQ United Kingdom

Caterpillar Energy Soluticns GmbH
Attn: 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

\'

NO

rated net power

1

Not applied
Not applied
NRTC

N/A

31/07/2019

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





NRE4V2.22HPA_Regulation EU 2016_1628

PARTB
2

2.1

2.2,

2.3.

23.1.

2.3.2

24.

24.1.

2.4.2,

2.4.3.

2.5,

286.

2.7.

2.8.

281

2.8.1.1.

28.2

283

2.8.4.

2.8.4.1.

2842

2.8.5.

2.9

2.10.

2.10.1.

210.2.

2.10.3.

30f18

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

Ignition Type;

Configuration of the cylinders

Position of the cylinders in the block:

Bere centre to centre dimension {(mm}):
Combustion chamber type/design

Open chamberfdivided chamberfother(specify)
Valve and porting configuration:

Number of valves per cylinder.

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

Method of air aspiration:

Fuel

Fuel Typne:

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

list of ;additional fuels, fuel mixtures or emulsions suitable for use by the engine, as daclared 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:

Ratic of fuel to oil:

Fuel supply typa:

Engine management systems;

Miscellaneous devices:
(if yes provide a schematic diagram of the location and order of the devices)

Exhaust gas recirculation (EGR}): Yes/No
(if yas, complete section 3.10.1 and provide a schematic diagram of the location and order of the
devices)

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

Alr Injection:
(if yes, complete section 3.10.3 and provide a schematic diagram of the location and order of the
devices)

Caterpillar: ConfidentTal Yellow

four stroke cycle

Compression ignition

in-ling

94mm

Open chamber

cross-flow, 1 inlet, 1 exhaust
2

0.55

Water

pressure charged with charge
cooler

Digsal {non-road gas-oil)

Liquid-fuel only

B20 biofuel per ASTM D7467
or EN16709:2015

NO

N/A

N/A

Commen rail

electronic control strategy (2

NO

YES

NG

NO

31/07/2019
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2.10.4.

211,

2111,

2.11.2.

2113,

2.11.4.

2.11.5.

2.11.5.1.

2118

211.8.1.

2117

2.11.8.

2.11.9.

40§18

Cthers

Others: Yes/No (if yes, complete section 3.10.4 and provide a schematic diagram of the location and

orcer of the devices)

Exhaust after-treatment system:
{if yes provide a schematic diagram of the location and order of the devices)

Oxlidation catalyst:
(if yes, complete section 3.11.2)

DeNOQXx system with selective reduction of NOx {addition of reduging agent):
{if yes, complete section 3.11.3)

Other DeNOx systems:
(If yes, complete section 3.11.3)

Three-way catalyst combining oxidation and NOx reduction:
(if ves, complete section 3.11.3}

Particufate after-treatment system with passive regeneration:
(if yes, complete section 3.11.4)

Wall-flow/non-wall-flow

Particulate after-treatment system with active regeneration:
{if yes, complete section 3.11.4)

Wall-flowfon-wall-flow

Cther particulate after-treatment systemns:
(if yes, complete section 3.11.4)

Other after-treatment devices (specify):
{if yes, complete section 3.11.5)

Other davices or features that have a strong influsnce on emissions: Yes/Nc (if yes, complete section

3.11.7Y:

Catarpiliar: Confidential Yellow

©24*2016/1628*2018/989EV4/D*0315*00

NO

YES

YES

NO

NC

NO

NO

Wall-flow

YES

Wall-flow

NO

No

N/A
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PART G
3, ESSENTIAL CHARACTERISTICS OF THE ENGINE TYPE(S)
N"";a NRE4V2.22HPA Parent eng alns typo Englna typas within the anglne famlly
umbar Typo2 Typa 3
31 Engina Idontification
EXE Engine fype destpration 507612800 18472800 E1823500
312, Englns typa designation shown on sngine mardng: yasi yes yes yos
Tha sedlal numéer s angravod | Tha setlal numbior ko engraved | Tha aerial numbsr s angraved
‘onlo an alurirup plate wilsh | enta n aluminum plate which | onte-an Bminfam piata which
oy ba keated on alther the right | mey bs lacsted on aither the Hight | rmay be located on efther the right
o lefl hand sbdo of tha cyliatkt | or lff hand sido of the cylindar | or latthend =ide of the cynder
2.1, Lasation of tha statulory marking: blook itls howt nplacoby | block,kts held Inpiace by2 | black, ils hokiln place by 2
vivals. Tha serlal wumberls | thels. Tha serlal puinber ks |  fivets. The seral number b
ehctrankally lssuod 1 somience | alcetronically lssuad In saquenics | slactionically lssuad n soquanca
attho baginring of the angine. | - attha begnning of i anglna | at the beginning of tho engine
B9sermbly pocesa, agsembly provess. assarbly process.
The EU Cerlficals number s | Tho EU Cankata nwmberl | Tho B Gartifkals number s
) shonn o a plastio sat adhesive | shown on o plastiaself achasiva | shown on & plastic sslf adhestve
14 Mathod of allachmant of tha slatulory marking: ebel it o e g case Liony| iaoel fited o the tiring case front, hmlmﬂmpu':enmg 308 fiont
cover of the engina. vavot of the englne. cover af ths sngina,
3.1.5. f":“"“fm‘;"h“:‘?n:‘":t‘:ﬂ'“' angina idanilfiaton nuner (complals Soe Altachmont See Allachnant Soe Allachmant
£ Porformenve Paramaters
Dockarad tated speed () 2600 2600
Fual daliveryrstrofe (mev3) for dosel anqing, fusl flow fh) for olfver an-
2214 ot Yook m’ W2.735% 23345%
r (KA 5 45
: 2800 7500
Fuiel dolpveryfetrolte Tar dlesel engin, hael lav {47 for cthar an-
I R 427 45% 13 15%
EEEF] Menfimaim et povwar (EV: EA 3
32 Declared Spoud pry: 1860 1600
Fue{ deftvary/stroks for dlsgal englne, firat fiow () for othar one
5,231 n‘.’.',. Cvorylatoko brmd) ler dasal an o 52.6 5% 469 5%
537 Deaksrod ma| fim: %2 235
2.4 Declared {00 % tost spesd: 2800 2800
25, test epeed: 1860 1880
26, 1000:200pm T000:200:pm
27 384D 140ipm 204041 40rpm
B, NfA [T
WA WA,
'S5e almohment A A,
Enging last
Guired: YesHa, No A HiA
Deser/plen, Ineluthag photagraghs andior rawings, of ths systsmfor
3411, {mountingtha englns on tha kst bench Inclucing tha powor ranszniselon A A WA
shait for connacfion to the dynarmmeter:
542, Exhaust nixing charmbsr imanulacturer: YsiNa [T WA WA
3.4.2.1,|Exhawst mixing chamber dacription, Ehlograph endior draving: WA iR iR
3.4, anufach rars chiesan NRSG; RMG/Discrets mads MG A iR
2.24. }aketional HRsSC: Eatozrc WA A WA
2.43. pumm. of pr yclas priot to snslsnt test 4 [} MNIA
3.4.5. Bre-sandiloning for RWG HRSS: Stoady stale oparaton ANC: RIC HiA NiA
3451 In ¢ace of RMC, nuimber of pre-condiiondng RMC prorfo AMC NRSC 2 A A
EXA Lubrioallon sysfem
351, Lubrtaan tormporsiury
3511 M gk ET) -0 )
T ED 138 125 fconfimiousii35
3512 |Maimumideg. O iy iy (oo
c Gylindor
. Bota (em: 84 84 B4
3 Straks (mond: 100 100 100
hurmbor of syndars: 4 4 4
64 Engine bolal swopt volume r: 210 2218 EAH
65, Swopd volums per cylndor as % of paranl gngine; a0 100 00
66, oluimelslo otk 1731 +067-08 81 W61 08 1731 1061 0B
Ekctronko contielkd igh Elactronlc contraliod high. Elecironic centolied high
ressur il shet Ijeston, sua mutl zhal infectan, essure it shet Injaction,
Combusilun syslam dascription: e nfotr rm\lljl:cnh‘ o | e m-lrln;m‘ | e l'mrlimhuh. @
‘anteznt combustion ban eniwant ombiiston bow antrant combastion bond
358, Diavings of chambar and piston crovy 565840 5656405 5698403
358, Min A Inkot and outhol port= (rerizy 504 g 531 a2 604 M2 531 e 804 e §31 prr2
3550, Vateo timing
56107, | M Htoné sngias of oporing arel olosing i eken Is dead conira
8107, |or aqubvaloni data:
Maximuam E Inlet frer) 85 €5 55
baximum fE 8. [ [T
|
[iatet vaivs oponing dog BIDCY 13 BT08, 138T0C 13 BIDC
Talotvako ckising {dog ABDC) 4 ABOT 43 ABDG 43 ABDC
Exhavet valve opening tdeg BEGC) 43 BBOC 43 BBOC. 43 880C
Exhaust vaive oksing [deg ATOC) 1T ATOC 13ATOC 13ATOS
50M18
Carrplar, Corfidertizl Vel w
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| S0THZEN S1EZE00 S16H/ZE00
26.102. | Ruaronce andior seting rangs: 816075 G502 035025
Varinbia vaivs Iving syslam: Yesrfio M He o
Type: sonlinuousionialy hiA i, NiA
Gom pliago stktangls: NIA A WA
confiquraitan
positon, 3iza 4nd MuMBeT; crossfow, 1 el § exhalist | orossllow 1 it 1 exhaust | cross-ow, 1 knkk, 1 axhausl
Inot_fmmg 3% E 36
Exhonst g ) g 0
. Crialing ayatem
37,1, Linutd coating
S50 risture - Elnylene gylool | 50550 midws - Ethylens gyel/ | S0:50 midture - Efvylens gyl
3710, |Weturaof laukt: mropylens gyico] sndluater | propylane plcolandwater | sropytano gyloolnd wtsr
ENETE T ositia Yos Yoo Yos
IETETI V. Singlo Inlograted guarrivan | Singls Wlsgralsd geardeiven | Singie nlagrated gear driven
123 ' cenfrfugel pumg contrfugal purip: wenrifvgal purmg
i rathts): 251 1251 1251
——_"—*‘ - T o o
Minimum coolant terparature af qutket (deg. €l specticetion eratieaton artlcdtin
1.4, Madmim soolant terpereiure at oulie] (lsg, G 112 [+f. 2°CF 12 [ 20 112 (- 2'0]
A cooking NiE WA ()
fan: YastMo [Y2) HA KiA
igpele): A WA [
X Divvs ozl WA A WA
X Moy tamperelnre atrefsionce gt ideg. O A A HIA
Refetance polat boeation HiA HiA HiA
¥ Agnlrall
251 | Maxicmm allovioks Ttaka deprassicn st 106 % srgive speed end at 100
- % load (4Pa)
3611 [With claey ak deanar, s 5 3
3643 [Wih dity ok hanar: 75 76 78
N Batwson ol cleansr ot and | Betwean Al cleanol oulleland | Befvaen alr clasnar outlst and
2813 Looatian. of rmasurament: turbocharger inkok turboshargar Inlst lurbochargat hist
382, Fressure charger(s): Yesilia oz Yes Yas
5600403, 5600404, SE0GI55, | GAA0A03, GAOD4DA, £603306, | SE00403, 5DO4CA, GO03ITB,
2821, |Typate): 5403397, 5014004, 5014035, | 8800307, 514034 6814036, | SED3NT, 551403, 5614038,
5814040, 5814341 5914040, 514041 5814040, 5814041
822 DestTption and seheratls chagram of tre systom fe.g. “"“—'M:; d 1 e T'":‘M;;‘E'““
| prassure, warta gato, VT, Twin lurbo, okoJ: - Sihgla : Slngle = Slhgla
W - Wastapito W Mastegatn W - Viaslegale
EErY [Gharga e eooter: Yoo Yax Yes Vs
2031, [Typo oirainar-naioroharspecty) A Al Alr
ir coaler sulet temp 70C % spucd and 100
832 (oot O 8 = 50
Pressure Farge cookr at 100-% engihe
pead and o 100 % Ibad (kPa); T0kpa 10ka 10kp2
Intaka thistte vakve: Yestie No Ne He
Daviea for (acysling wankeasa gases: YeNo Yes You Yo,
i e e Allachomont See Aliaghamant
Pl 5.10 of Arnex Vila Dalegaled Rege A oA it
Wik [T MR
Desetliption of inkt path, (wih dewings, phetographs andfer part num-
bars):
Ak ter WA WA iR
Type:
ik airsifencer [T WA [T
5. Fayaton
Dascription of 1o axiatet sysiem (Wil drawings, pistos andier part
284, e NiA A HA
EEED Meximurn exbaust {deg.0); 720 730 730
Meximumpormiasibls xhaustbackprassws at 160 % angie spead and
393, i e 1625 144 113
3534, |Location of messwremont: Engino Baok Prassuro Yalwo Out | Englris Back Pressurs Vakv Oul | Engins Back Pressure Valve Out
Exlaust backpressure at foadng keval spaciiiad by manufaciuror for
394, veriabla roshiclion after-eatmant &l star of last (kFs): 1825 141 144
Batiwoon englia and Batvoan enghasnd Betwoan ongine and
5941, |Locallon and spoedfiad conditione: ehtetreatment atfull bad rated | altervestmenl atfullload rawed | aRertreciment ot fulloed ral
epovd 5 spesd
555, Extaus! thrsie vahve: Yoo Ho Ho e
.10 Hiscollanaous davieas; Yasile Yoz Yes Yo
ERTS Evhaust ges rocmulotion [EGR) oz Yes Yoz
tigh Walor caolod EGR. High Walar coated EGR. High Walor cacted EGR. High
ERLER P baswimy prossur toop. EGR vabva Is on | prossura loop, EOR valve ks on | prosaue loop. EGR vaka ls on
packyls o ket side of tha EGR costar. | Iho ot s of e EGR eodfar, | Hha Lnkot skla of tha EAIR caoer,
X [Watar ifection
1. [Gperation principk: N iR [
. [Ariyesion
1. |Sperallen priveiple: [T WA [
X Stfirs
AT [Types A £y R
Gof18

Canenpellar: fon % devdia
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T 507672800 815412800 516212800
241, Exhaust allortroalment systam
EXEEN i ogaiton

Placo(s} dt o first alter-
BALLL. [ davions Attor urbo Alter turtio Afierturbo

finimum distance| NA (%) Na
imum distance] DEined by exbaust gas temp koss| Deflned by sxhaus gas lemp loss| Defined by axheus! gas temp loss)
constranod conshrained

Maxlum tarmperature deap (1om exhauist or lurbing oure! to first aflor-
31112 | actinont doviee (dag, ) #statect Par A&I guids Par A&l gukls Per AR quide
3.11.1.2.0. | Tast conditions for measursimani: Pat AB gusio Per Al guida Par AB guide
EXTRES mmt athnlel s {eeg. Ch It Par A8l gukda Fer Adl quido Per A% quide

Tost oondhiions Tor moasuremant: Par ALl guida Far Afl guide Per AGl guile.

Duidation catelyst

[Numbar of calafylic corvaiters %, BOE, DPF 2,00C, DPF 2, 00G, DPF

Cinienskont and yolupss of the gatalyll sonvoriarts): COS 1720 101.6mmi 241 | DOC 1720%101.8mmiz41 | BOG 472021018 mms2.41

Total sharge of prochous malaks (g 1E47170. 1E47178 E4TTTO

) BASF Technology Na-BASF- | BASF Tachnology No - BASF- | BAEF Tachnology No - BASF-
Relalive concenlration of anch compound: TEX-1603 A TEX 003
Subeteala (strtioture wnd matarial): Monolith. Geramie Monobh, Cararmis Menofth, Coramic

Coll donaity feolts ;. DOC 456 callsfegem DCC 465 callsduicm BOG 46,5 oolls/seiom
Ty of cxialng Tar tha patalylic Slainlass Steel Gan ‘Stalrioss Siasf Can Slainisss Slael Gan
Galalyife axhaust sfler-ralmant system for MOX o throe wey caalyst
Typa: HiA WA [
Murbar of calalyly and aktrants: THA WA HIA
Typa of catelyllo action: Nin A HiA
Dlimenskns and valumo of tho catalylls convartar(s): Ni A NiA
Tolal cherga of praclous malals; i NiA WA
31136, |Rolallve cancaniration of nach compound: HiA Nig NiA
31157, |Substale tstructurs and meerieh; HIA A Nk,
3413 Call donslty: HiA [ Wik
311.3.9. | Typo of casing for tha catalyi convantar(s): HiA [T 7
EX Malhod of rageneration: HIA [ [T}
3, Infraquent raganeration: YesiNo: WA WA i
EX Horrma) operaling tamperature range {deg. G): 173 ) [T}
5118102, |G Toagent: Yesitin A A [T}
5.11.3.12.1. | Typa and concentialion of Tor catatylic action: i, i A
Lowast conceniralion of fe active Ingrediont prosent In i reagenl thal
112122. | as not acivate wetning syetom (Cinin) (oD A WA WA
2,11.3.12.3,_| Nowmal operational rangs of repgent; WA A, NI
213124, slandard: A MNIA, HIA
FRIERER Pm sonsor(a): Yesitio [ Mo No
3113451, |Type: Nip, MIA HiA
3113132, [Loostion(s) HiA 1A [Ty
311214, o ): Yesitlo HiA WA Nia
3112140, [Typo: HiA NiA A,
3112142, [Locationts); WA A NI,
3,114, 2 sysism
) Cal DPF whh rriovall low OPF wih Caramic vall flow DPF wih
91144, [Type of Miralion: walHlow nomwall-fodother (spacily) sl tagonerslion passhg reganralon nesiva rogonetaton,
2U067Y, 5516657, 5652444, | 5299670, 5516657, 5652444, | 5283679, 6516057, 565244,
si142. |Type: 5550407, 5404873, 5602542, | G550407, 6404873, 5502542, | §580407, 5404870, 5502542,
.11.4.2. ¥pa: B516613, 5539708, 6404873, | 5515613, 5509709, 6404873, | 5515613, 5390708, 5404873,
5206583, 8516557 5236586, 5516657 523856, 5516657
7ollg

Caennac Coniidenial Yo'
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50762800 618472800 416212800
3.114.3. | Dhrensions snd capaclly of & regiront systomn: 1720 % 1624 i/ 3.51 1720 1524 /35| 1720 162y /3,51
34144, Lacation phacas) and e 1ien and iaimint dlstancets) frem englhe: In serme cangwduuluw aliar | Insame canbm alier | Insame w“uoc Al
Minimuin dfstance o engina Deflned by 00C Delingd by DOC. Osfined by DOC
Maximum distanca from engina Definad by DOC Defined by DOC Defined by 00

Soat kvaks ats monliorad using

Booliavels are monitered using:

Soct bvals ara oaftored Lsing

3.11.45.  [Method or system of regeneration, doscriplion andror deawlig: dalta n sansars atap censore o 3 oamorn
5.11.45.1,__|Infrecuent regeneration: Yasrio VES YES YEB
341452 |Winimum exhaust g2s lerpershura for inital procedis Deponds on SV, Deponda on 8Y, Depends on 8Y,
~ " g O): 250400 250-400 -4
EXA Catalylis coaling: VosHo HiA HiA [
A81. 1Type of catalytie adon: HIA HiA NiA
.11.4 Fual botra satalyst FBG): YasiNo HiA HIA 15N
1.4 Moimal optating lemperabine rangs (deg. O3 147 - 600 147 - 800 147 - 800
d Nowgal operating pressura nge 6Pa) 9.5.29 81-19.6 B.1-19.7
.__iStovage capesity sootiach fa]. Sool - 21y Sgot- 21y Sool - 21y
1. |Oxygen sanson(s): YesiNe MiA A HA
A 2. |Type MiA HiA Iy
X Lotation{s): Nify A A
L1105, Ouher efigrireatment govices NiA A A
4 Bescriplion and gperation: N DA A
3 EYTER
L1, Humber of eyskes yith 2
6.2 Humber ef cycles withoyt 17 17 17
Ki Oisr dayicafs] o foaturefe) HA, NA HA
7 Typels) A HA A
312 Fual food for liquid-tualled Gl or, whera applicatile, dual-fus!
f epiras
5124, Faod plimp
31210, [Pressura (kPa} of chaaclsristic diagmm: 102.5kPa MAX 103.5kPa MAX 103.8kPa MAX
122, Infootion spstarit
ST T
L2.21 1. |Vypalsh: 6594332 5584332 8594332
12312 [Raled sump sposd {ip; 1400 1400 1400
1913 [ per slroka or gyghe el il jnjeotion ef rafer! sposd: A6.8£5% 427 46% 3.3 $6%
2.1.4._ | Vorqua peak puimp speed (prm): 5og A00 800
i3 par sroks oy gycle st ful Injscbon attorguo paak spoad 58 +5% BIE 5% 48935%
i i diagrant. £0a3122.1.0.10312.2.1 5. 2003.922,11 10312215, 5009.12.2.1.1. 40 3.12.2.1.5.
Metliod ysed; on aginelon pavg on engine on engina on angina
1222 | Wjeclon fiping
3.122.2.1, | njecion liming curve: toctrant ¥wp heczonk tiniing map
237, |Stl Ty 10.7°BT0C 81BTDE
L1223 [Injaction pping
12231, | Longih(s) (v 1182 1182 1162
12232, intomal dhamotar frm); 3 3 3
5 ¥ [Cotmman mll: YewHo Yas Yas Yo
12041 {Type: Diract Blesel Infaction Direct Diesal injoglion Direct Gosel njoction.
jeciH's)
1237, |Type(s): 5503942 E2H E555042
Elactionleally controled up lo a ontrelled up to 2 condralled up o a
31232 |Opening prazsure (cPak Yeaskan of 20G000KPa ok of 200006k Frevdrarn ol Z00000kba
3424, ECU: Yasila Va3 “ag Yoy
31240, [Typate): 8588314 5596314 5805314
31242 | Sofyara cambration urvberey ARZZD AAZ3A AAZ85
Sommunicallon standard(s) fot accass b dam siream Information: (SO
31243, 27145 with 130 15765-4 (CAN-basedyISO 27145 with IS0 13400 (FCR: SAE Mgaw SAEJ1930 SAE J1939
|P-hosad)fBAE J1938-73
A Govamor
L1251, |Typa(s) Eloctronlo Captrel Eloctronio Corlrol Ekclranic Conlrol
[Spoed st vhich cut-oif staris under ful toad: 280045 260045 260045
Waximuin no-boad spesd: 28A0+140iprny 2940:1401pm 29401 0rpm
1254, [l spesd; 1000+200pm 1000200 pm. 1000 H00rpm
3.126. Cotd:starl systems YasiNo YES YES YES
L1261, | Typets): Blopplyge Glouglugs Chvphigs
Opfional glowiphugs for amblont | Optenal giovghiga for emblont | Optional glowglugs for amblent
34262 |Onseripton: tonpmalita down lop-25°C | lamosratur down top 25'C tamparatura down lop 25°G
a0 {Hited by Perkins sz custormor | {fitlod by Parking as customer | {ftied by Perking as cuslomer
oplion) cplian} opliony
3,127, Fun! tomparstra £ ha iot fo o fuel Infsciion prmp
21271, [Mm [ 25 75 26
51272, |Maximum fdop, Ci; 75 15 75

Bofts
Curerpillae £

i Vel
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5OTE/2000 1642800 $152/2500
Fusi fead for liguid fusi spark [gnition angina N HiA i,
. anblirahior A HiA (Y7
14, {Typelsy: ) [T NiA
. Fort fuei tnfaction: Nih MiA NI
2.1, single-poind £ mudkpolnt NiA HiA Y
2.2, Typals): HiA HiA E7:Y
Dirmc! lnjecton: Hi&y HiA A
Typale): [T MiA [
Firel tempsrelurs i focaion speciied by AMN B/Gr T3 A, Y7}
Localion: HiA A [N
blnimem {deg. ©) WA 73 )
Maximum {deg €} [ A [T
ol faed lor gasaous fuel engines or whara applicatle, dual fuel
5.14. en-girtas [in tha case of systema Iald aut In a diffgrent mannar, A Ly KA
3uppty oquivelent information)
14, Fuok LFQ ING-H/NG-L NO HLANG el spacifo LNG ) Ty [T}
22, F porisar(s), HIA A HiA
14 Typoia} HiA A )
14 Humbor of pressure radugtion stagas WA A [T
12, Prassura In final stage vilvlnum and maxinwm, (kPa) WA A A
14 N 7 HiA
.14 HiA hea, HiA
Irfection NiA NiA A
Hia b HIA
7Y hiA HIA
A [ HiA
DA Nip HA
HiA, e HiA
1 [N A HHA
Adjusimand poeslhililias: [ A HA
ritet manifold ifection Ni HiA WA
jeclion: siagla-pointhulll-point Ni, [T HiA
/eclion: zoninuous/simulienuausly Tmad? sequentialy fimad Ni, [T H7A
I Neg, NiA HiA
Typets): NiA, [T WA
Adiugimont poscibltion: HiA HiA HiA
Bupph puiny: HiA [T N
Typefs): A HiA H/A
Injactorfs) A HEA HAA
Type(s): NiA Hra HiA
Directinfection NiA WA [}
Injaction i NiA WA HIA
Type(sy. [ [T} HiA,
Injection timing {; [T A HIA
Injaclorfe) HiA A HIA
14821, | Typolak [ A HiA
Z. oy oF characterislic dlagram: HiA HiA NI
147 Etachsmic Gamtrol Ut ECL] HiA HIA NiA
T4 |Typeise HiA HIA NiA
472, litfss: WA HIA NiA
4,7.0. | Soitware calioralion numrber(e). WA HIA NiA,
X Approvals of snginas for seversl fuef composifons WA WA 1A,
1451, | SoN-acaplive fezlure: Yes/No HiA HIA 73
o102 |Coration for a spochlc gas conmosiion: NG-HING-LIHG-HLS LNGIFual WA WA i
spuctic LNG
2.148.3. for a spacific g ition: MG-HTANG-LTINGHLT WA N L7
149, |Feet Temparatura presstrs mguistor fig stage HIA (1Y [
145.1 inikrm (dog. G A [T} Wi,
1492, |Maddmum (deg. C): 7Y A, A
[2.15. Iniilon systam NiA NiA A
15.] Jigntion cofifsy HiA, Nid, A
L15.1.1 peds): 1Y MiA A
4512, [Humber: HiA NiA A
15 Spark piugis) HIA, A A
1520, [Typalsk A i, A
1522, | Gop soling: [ NiA. A
153, agnoto A, i, A
1531 Typets: NiA [y A
354, quitian o3/t WA, Wi 7y
34544, | Stollo advanco wih respecttotop desd canire (crank angle degrass); NiA Nin Nk
31642 o map: Nifs Nifs ik
31643. | Eledronis gonirol: Yasrho Nif Nifs Nik
Eaplanalory Hotes o Appandix 3;

[Fopinote markers, featiates and axplonslory notes nol i ba staled on the informaiion document)

() A detinedin Annox || to Delegatad Regulatlen (EU} 2017654,
(@) Refertoseslion 2.4.13 In Annax IX {anglne Fanalty dofindlon).

Sof13

Catonpiliar: i Janti b fell oy
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INDEX

NRE4V2.22HPA
Attachment Reference No Description
A 2101, Engine Schematics
B 3.8.51 Device for recycling Crankcase Gases
o] 2.11. Exhaust After-treatment Systam Schematics
D 3.1.5 Lecation of the Engine dentffication Number
E 33.2 Run In Procedura
F 36.8 Drawing of Cembustion Chamber and Piston Crown
G 3.822 Pressure Charging System
H PCD and NCD Demonstration Test Data

100f18

Caterplftar: Confidential Yelow 31/07/2019

e24*2016/1628*2018/982EV4/D*0315*00





NRE4V2.22HPA_Regulation EU 2016_1628

A 2.10.1.

404J-E22TA Engine schematics

Intake Throttie
Valve

110f18
Caterpillar: Confidential Yellow

Engine Schematics

Sensor Index:-

1. Coolant Temp

2. Primary Engine Speed

3. Secondary Engine Speed

4. Fuel Rail Pressure

5. Fuel Temperature

6. Atmospheric Pressure

7. Air Inlet Temperature

8. Oil Pressure (switch)

9. Intake Manifold Pressure
10.Intake Manifold Temperature
11.EGR Valve Position
12.Intake Throttle Valve Position

e24*2016/1628*2018/989EV4/D*0315*00
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B 3.8.5.1 Device for recycling Crankcase Gases

Closed Circuit Breather

Privacy

Sepurator |
I . I gk = A
O way D e t
Valve A
Engine €
g
~ T

fynt) | T
Filter \\\?/J‘\ L vt} !

ot ﬂ e
: e |
Aertrestment 2RO IDTINE

1Zof18

Caterpillar: Confidential Yellow 31/07/2019
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C 2.11. Exhaust After-treatment System Schematics

404J-E22TA After-treatment System Schematics

]
Exhaust
From

=y e J Exhaust
‘ < to Tailpipe
S
S

1- DOC Inlet Temperature

2 - DPF Inlet Temperature
3 - Delta P Sensors

130f18
Catarpillar: Confidential Yellow 31/07/2019
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D 315 Location of the Engine Identification Number

Engine Identification Number location

Engine Identification Plate layout

I DOPerkins ] [ [
58 SMP;W [ LIST NUMBER Bl u
[

| ASSEMBLED N (ALWAYS GIVE ALL NUMBERS) 4774080

140f18
Caterpillar; Confidential Yellow 31/07/2019
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E 3.3.2

Step 1
Step 2
Step 3

Step 4

15018
Caterpillar: Confidential Yellow

Run In Procedure

Engine speed Engine Load Duration (s) Notes

Low idle No load 30 All steps repeated until engine has
accumulated 55 run hours

High ldle No load 30

Rated speed Full load 90

Peak torque speed Full load 20

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

31/07/2019





NRE4V2.22HPA_Regulation EU 2016_1628

F 3.6.8 Drawing of Combustion Chamber and Piston Crown

Combustion Chamber 404)-22TA

Fuel Injector

Cylinder Head

Pistan

s

Cylinder Block

Piston Crown

16018
Caterpillar: Confidential Yallow 31/07/2018
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G 3.8.2.2 Pressure Charging System

EGR Mixer Single stage

Turbocharging system

XXX,

b i
| ]

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 refer to the following documents provided in the information pack:

Perxins Stage V Non-Road Particulate Control Diagnostic {PCD} System information
Section §. Appendix

Perkins Stage V Non-Read NOx Control Diagnostic (NCD} System Information
Saction 8. Appendix

18018
Caterpillar: Confidential Yellow 31/07/2019
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From: Mark Donlon <mark.donlon@commonwealthequipment.com>

Sent: Thursday, March 14, 2024 11:52 AM

To: Tyler Davis

Subject: Emissions for Barford 36x80 Tracked Stacker BF80T-850

Attachments: 404)-E22TA Emissions 1 BF80T-850.pdf; 404)-E22TA Emissions 2 BF80T-850.pdf

Caution! This message was sent from outside your organization. = senderégrl]c;cel:

attached is Emissions for Barford 36x80 Tracked Stacker BF80T-850 ﬂ‘;

ANNA KOEPKE

BILLING REPRESENTATIVE
Commonwealth Equipment Corp.
36 Hazleton Street

Ashley, PA 18706

[x]
1511

jing

Office: 877-217-4474, ext. 414
Facebook | Mobile: 570-417-1097
LinkedIn www.CommonwealthEquipment.com

CAUTION: External Email.

Use caution before opening any links or attachments. If you are unsure of the contents please contact

the sender by phone or speak with your Office Manager before opening the Attachment or clicking the
Link.





UNITED STATES ENVIRONMENTAL PROTECTION AGENCY OFFICE OF TRANSPORTATION

2021 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) 019/30/2020 - 09/30/2020
/.

Certificate Number: MPKXL02.2IR1-039 Expiration Date: g g e T g Revision Date:
123172021 ompliance Division NiA
Model Year: 2021 Mobile/Stationary Indicator: Both
Manufacturer Type: Original Engine Manufacturer Emissions Power Category: 37<=kW<56
Engine Family: MPICXL02.2IR1 Fuel Type: Diesel
After Treatment Devices: Diesel Oxidation Catalyst, PTOX-DPF-Active
Non-after Treatment Devices: Elcctronic/Electric EGR

Pursuant to Scction 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 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 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.






y EXECUTIVE ORDER U-R-022-0276
fm CALIFORNIA PERKINS ENGINES COMPANY LTD. New Off-Road
e 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
YEAR ENGINE FAMILY (liters) FUEL TYPE (hours)
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, Welder, 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+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 | €O PM | ACCEL | LUG | PEAK
37<kW <56 | Tier 4 Final STD N/A | N/A 4.7 50 | 003 N/A N/A | N/A
CERT - = 3.5 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 / éd day of October 2020.

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:
3.BHP@RPM  mmistroke @ peak HP (lbs/hr) @ peak HP 6.Torque @ RPM  mm/stroke@peak

5.Fuel Rate:

7.Fuel Rate:

B.Fuel Rate:

9.Emission Control

Engine Family 1.Engine Code  2.Engine Model  (SAE Gross) {for diesal only) ___(for diesels anly) __(SEA Gross) torque (Ibs/hr)@peak torqueDevice Per SAE J1930
MPKXL02.2IR1 5076/2800 404J-E22TA 74@2800 47.2 29.1 270@1600 887 20.7 DDI, TAA,ECM,DOC,PTOX,
Parent c22 EGR
MPKXL02.2IR1 6182/2800  404J-E22TA  60@2800 39.3 24.3 235@1600 499 176 DDITAAECM,DOCPTOX,
c22 EGR
MPKXL02.2IR1  6184/2800  404J-E22TA  67@2800 427 263 252@1600 53.6 189 DDI,TAAECM,DOC,PTOX,
c2.2 EGR

TAA=TC + CAC





Certification
EU TYPE-APPROVAL CERTIFICATE

Communication concerning the:
- EU type-approval,

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

and of the Council) V)

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

Reason for extension/refusal/withdrawal '; - N/A

SECTION

LI Make (trade name(s) of manufacturer): Perkins Engines Co Ltd,
Caterpillar

1.2 Comunercial name(s) (if applicable): 404J-E22TA (Perkins)
C2.2 (Caterpillar)

1.3. Company name and address of manufacturer: Perkins Engines Co Ltd
Frank Perkins Way
Peterborough PEI 5FQ
United Kingdom

1.4. Name and address of manufacturer's authorised
representative (if any): Caterpillar Energy Solutions GmbH
Attn: General Manager Research and
Development
Carl-Benz-Strasse 1
68167 Mannheim
Germany

L. Name(s) and address(es) of assembly/manufacture plant(s): Perkins Engines Co Ltd
Frank Perkins Way
Peterborough PEI 5FQ

United Kingdom

L.6. Engine-type-designation/engine family designation/ET (1); NRE4V2.22HPA
1.7 Category and sub-category of the eagine

type/engine family (V) NRE-v-4
1.8. Emissions durability period category: Not Applicable/Cat1/Cat-2/Cat-3 Y
1.9. Emissions stage: V/ SPE
1.10.  Engine for snow throwers ©: Yes/No
CT-10-124 Rev 03 49.49.1169.02.12

Page 1 of 7
NSAL 1 Swift Square, Northwood, Santry, Dublin 9, [reland. Telephone: (+353+1) 807 3800, Facsimile: 01-807 3844





Certification

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

SECTION II
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 II1

The undersigned hereby certifies the accuracy of the manufacturer's description in the attached information document of
the engine-type/engine family " 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 engine-type/engine family (") meets/does-notmeet (") the requirements laid down in Regulation (EU)
2016/1628.

2, The approval is: grantediextendedirefusedivithdrawn (Y

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

5. 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 ... 7,
CT-10-124 Rev 03 49.49.1169.02.12
Page 2 of 7
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Certification

EU Type Approval No: e24*2016/1628*2018/989EV4/D 0315 *01)

s

2.2

2.3.1.

2.6

2.7.

2.8.1.

2.8.1.1.

2.8.2.

2.8.3.

2.8.4.

2.8.5.

29.

Addendum

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

Common design parameters of the engine-type/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:

Jour stroke cycle/two-strokeeyelelrotary

(1)

Compression ignition/spark-ignition
¥in-lineadial/other(specifiy ¥
Air/Water/@i

naturatly-aspirated/pressure charged/
pressure-charged with-charge-eooler

Diesel (non-road gas-oil)/Ethanolfor

Liquid-fuel only/Gaseous-fuel only/Dual-
fueltype LA Dual-fruel type 1 B/Dualfuel

type2A/Dual-fuel type-2B Dual-fuel
fype3B Y

List of additional fuels compatible with use by the engine declared by the manufacturer in accordance with
point 1 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 hich  Ji - ;
L istril Ligi
injeetor/Common rail/Carburettor/port
other(speeify)

meehanical/electronic control strategy

49.49.1169.02.12
Page 3 of 7
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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.

2.11.1.

2.11.2.

2.11.3.

2.11.4.

2.11.5.

2.11.6.

2107

2.11.8.

2.11.9.

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 U
Yes/No !

Fas/No

Yes/No ¥

Yes/Ng (U

¥es/No

Yes/No

Yes/No

Fes/No

Yes/Do U
Yes/No

No

49.49.1169.02.12
Page 4 of 7





Certification

S

EU Type Approval No: ¢24*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
310 Engine type designation shown on engine
mark: Yes/No (! Yes 1 Yes
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.
3.2.1. Declared rated speed (rpm): 2800 2800 2800
32012 Declared rated net Power (kW): 55 50 45
3.2.2, Maximum power speed (rpm): 2800 2800 2800
r) : .
3.2.2.2. Maximum net power (kKW): 55 50 45
3.2.3. Declared maximum torque speed (rpm): 1600 1600 1600
3.23.2. Declared maximum torque (Nm): 270 252 235
3.6.3. Number of Cylinders: 4 4 4
: 3
3.6.4. Engine total swept volume (cm?): 2216 2216 2216
3.8.5. Device for recychrg;(rﬁnkcase gases: Yes/ Yes ¥ Vi
; I§)
3.11.3.12. Consumable reagent: ¥es/No No No No
3.11.3.12.1- Type and concentratl{.)n of .reagent N/A N/A N/A
needed for catalytic action:
s 0]
3:11.3:13: NOx sensor(s): ¥es/No N No No
. m
3.11.3.14. Oxygen sensor: ¥es/No No No No
3 1))
3.11.4.7. Fuel borne catalyst (FBC): ¥es/No No No No

CT-10-124 Rev 03

NSAL | Swift Square, Northwood, Santry, Dublin 9, [reland. 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

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

[tem Number Item Description Parent Engine / Engine types within the family (if
Engine type applicable)
3811, 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):
3.8.3.3. 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):
3.93.1 Location of measurement: Engine Back Pressure Valve Out
3.11.1.2, Maximum temperature drop from exhaust
system or turbine outlet to first exhaust , . ;
after-treatment system (deg, C) if Per A&I guide | Per A&I guide Per A&I guide
stated:
3.11.1.2:1. 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/Ne
3.8.1. Dynamometer torque greater than or equal
to 0,93 x ECU torque: Yes/Neo (V
382 ECU torque correction factor in case that
dynamometer torque less than 0,93 x ECU torque: N/A
11.1. Cycle emissions results
Emissions CO (g/ HC (g/ NOx (g/ | HC+NOx | PM (g/ PN Test
kWh kWh) kWh) (g/kWh) kWh) #kWh | Cycle®
NBSCOmlit WiiDE | some | gmr | a5 316 | 00004 | 03 c1
NRTC Final testresultwith | g 0,016 3,28 33 0,0006 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

11.2.

CT-10-124 Rev 03

COs result:

NRSC:
NRTC:

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

49.49.1169.02.12
Page 6 of 7
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Certification

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

11.3.

11.3.1.

L1332

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

Reference CO; mass (g): N/A

Explanatory notes to Annex IV:
(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).

A 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 L

) 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.

(" 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
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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:
Date of latest amendment:

Reason for extension/revision:

[.  Additional conditions, and advisory
notes on legal alternatives.

2. Test report(s)
- numbers(s):
- date of issue:

- date of latest amendment:

3 Information document
- number(s):
- date of issue:

- date of latest amendment:

Documentation:

6" November, 2019.
N/A

N/A

19-00885-CP-GBM-00
06.09.2019

N/A

NRE4V2.22HPA Regulation EU 2016 _1628
31.07.2019

N/A

34 pages

49.49.1169.02.12
Page 1 of 2
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Certification

EU Type Approval No: e24*2016/1628*2018/989E1V4/D*0315*00

Appendix: Additional conditions, and advisory notes on legal alternatives

A: Additional conditions:

L.
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 NSAIL Breaches of this requirement will
lead to a withdrawal of the Type Approval, and in addition may be subject to criminal prosecution.

Al 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 NSAI, 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 NSAT 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 NSAT in Dublin.

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





TUV SUD Auto Service GmbH
Westendstrale 199
D-80686 Minchen

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 (gedndert durch EU/2018/989),
2017/655 (gedndert 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

Malnahmen zur Bekampfung der Emission von gasférmigen Schadstoffen und
Luftverunreinigenden Partikeln aus
Verbrennungsmotoren zum Antrieb fir mobile Maschinen und Geréte.
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: o

Genehmigungsstand / Approval status

DJ Erteilung einer Typgenehmigung
Granting of a type approval

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

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





TUV SUD Auto Service GmbH
Westendstralte 199
D-80686 Minchen

Auto Service

Techn. Bericht Nr. / Techn. Report no.
Hersteller / Manufacturer:
Motortyp / type of engine:

Familie / Family:

5076/2800
NRE4V2.22HPA

18-00885-CP-GBM-00
Perkins Engines Company Ltd.

Seite / page 2/16

0.1

0.2

0.3

04

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
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14

1.2,

1:2: 7.

12:2

1.2.3.

1.2.4.

1.2.5.

1.2.6.

1.2.7.

1.2.8.

1.2.9.

1.2.10.

1.2.17.

142

Priifprotokoll
Test report

Technische Daten des Prifobjekts
Technical data of test-object

Fahrzeugausfiihrung (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
Pasition 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
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Motortyp / type of engine: 5076/2800
Familie / Family: NRE4V2.22HPA
1.2.13.  Artder Zindung: compression ignition
Ignition type:
1.2.14. Luftansaugverfahren: Turbocharged
Method of aspiration:
1.2.15.  Abgasnachbehandlung DOC+DPF
(sporadische passive /aktive
Regeneration)
Exhaust-after-treatment: DOC+DPF

(infrequent active and passive
regeneration)

1.2.16. AGR: Yes
EGR:

2:1. Motorabbildungskurve: see Attachment of this report
Engine mapping:

22, Dokumentation zur Ermittlung der see 'Deterioration Factor
Verschlechterungsfaktoren: Determination for Perkins’ document

Deterioration factor determination
documentation reference:

2.3. Dokumentation zur Ermittlung der see test resulis 7.1.4
Regenerationsfaktoren (periodische
Regeneration):
Regeneration factor determination
documentation reference (infrequent
regeneration):

24. Prufbericht

Test report

NO,-Control Diagnostic: see emission control strategy
NO,-Control Diagnostic attachments
Particulate-Control Diagnostic: see emission control strategy
Particulate-Control Diagnostic attachments
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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 = 0,93 x Drehmomentsignal der yes

ECU
Dynamometer torque = 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:
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4. Prufbedingungen
Test conditions

41, Drlcke bei Nenndrehzahl
Pressures at nominal speed

4.1.1. Ansaugunterdruck: 5,0 kPa
Intake vacuum:

4.1.2. Abgasgegendruck: 16,1 kPa
Exhaust gas back pressure:

4.1.3. Ladeluftdruck: 129,1 kPa
Charge-air pressure: (After intercooler)

4.2, Prifdrehzahlen bei NRSC Test
Test speeds with NRSC

421.  Leerlauf: 800 min!
Idling speed:

422 Zwischendrehzahl: 1600 min"!
Intermediate speed:

4.2.3.  Nenndrehzahl: 2800 min”'
Rated speed:

4.2.4 Drehzahl bei Hochstleistung: 2800 min™’!
Speed at max. power:

4.3 Fur die Prifung verwendeter Bezugskraftstoff
Reference fuel used for test

4.3.1: Cetanzahl / Cetane 52,2
(ASTM D-613)

4.3.2. Schwefelgehalt / Sulphur content 1,0 ppm (mg/kg)

4.3.3.  Dichte / Density 835,8 kg/m?
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4.4, Schmiermittel / Lubricant

4.4.1. Marke / Make Cat C5-4

442 Typ/ Type 10W-30

5. Motorleistung / Engine performance

51. Motordrehzahl / Engine speeds
Leerlauf / idle: 1000+200 min™'
Zwischendrehzahl / Intermediate: 1600 min’!

Nenndrehzahl / Rated: 2800 min!

52 VVom 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 firr die
Prifungen nicht eingebaut werden kénnen (laut Herstellerangaben) sind
aufzufthren:;

The power absorbed at indicated engine speeds by necessary auxiliaries for
engine operation that cannot be fitted for the test (as specified by the
manufaclturer) fo be stated:

) Leistungsaufnahme des Nebenaggregats (kW) bei

Typ und Kennzeichen angegebener Drehzahl

des Hilfsaggregats Power absorbed by auxiliary (kW) at indicated engine speed

Auxiliary type and | =

identifying details 9 5 5 nter- ax. 0

Idle 63% 80% 91% med. | Power 100%

Total (Pf,l) (kW): kkk *h* *kk kkk *kk *kdk dkk
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522, Die Leistungsaufnahme bei den angegebenen Motordrehzahlen von
Hilfsaggregaten, die die mit dem Betrieb der nicht fir den Stralenverkehr
bestimmten mobilen Maschine bzw. des Gerats in Verbindung stehen, mit dem
Motor verbunden sind und fir 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
Typ und Kennzeichen | 5 400ebener Drehzahl
des Hilfsaggregats Power absorbed by auxiliary (kW) at indicated engine speed
Auxiliary type and =
identifying details 0 0 Inter- ax.
Idle 63% 80% 91% wigd. | Poiwet 100%
Total (Ph!) (kW) ki kkk kkk *k%k *kk *kk Fkk
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 Prifung gemessene
Hoec_:hstlastung (Pm) (kW) 452 55 55
Maximum power measured on
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 (Pr)) 0,0 0,0 0,0
Nettomotorleistung
Engine net power 452 55 55
Pi=Pm,i-Pri+ P

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 3 not within specified range

Meereshohe der Prilfeinrichtung (m) Entfallt

Altitude of test facility (m) not applicable

Trockener Luftdruck (kPa) Entfallt

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

Einlassluft (°C)
Applicable intake air temperature range (°C)

7 Prufergebnisse
Test results

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

Tl Ergebnis fir NRSC-Emissionen
NRSC Emisions results

7.1.1. Angewandter NRSC Prifzyklus
Applied NRSC test cycle

Zyklus / Cycle C1|C2 | D2 | E2]| E3 F | G2 | G3 | H

Einzelphasen Priifzyklus /
Discrete mode
Mehrphasenzyklus (RMC)

RMC B
7.1.1.1  Mode length: 1800 sec
7.1.1.2 Sampling time; 1815 sec
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7.1.2 Einstellung des Leistungsprifstandes (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 5:5
25 11,3 13,8
50 22,6 275
75 33,9 41,3
100 452 b5

N Die Einstellung des Leistungspriifstands 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

T2

7.1.3. Verschlechterungsfaktor (DF): ermittelt im Dauerlauf
Deterioration Factor (DF): determined by durability test

7.1.4. IRAF:Bestimmung / IRAF determination

Emissionen PN
Emissions e M NOx | HC+NOx| PM | prin)
(9/kWh) | (g/kWh) | (g/kWh) | (g/kWh) | (g/kWh) 109

Prifergebnis ohne Regeneration | 157 | 0,0086 | 3.4000 | 34986 | 0,0002 | 0,1814

Test result without regeneration
10,002

Priifergebnis mit Regeneration
Test result with regeneration 00237 | 0,0539 | 4,9417 | 4,9956 | 0,0075 1

Zyklen Anzahl zwis. regen.*
Cycles between regeneration 117 117 "7 17 17 17

RN ot nr 2 2 2 2 2 2
plgyl f;‘:fﬁg;’g,t (adiditive) -0,0001 | 0,0008 | 0,0244 | 0,0252 | 0,0001 | 0,1651
%‘;‘;f,?;f,t:,ﬁf:;fjf" 0,0269 | 0,0093 | 3,5144 | 3,5237 | 0,0004 | 0,3485
e o <sa

* = values are not multiplied with 1012
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7.1.5, Die nach Zyklus NRSC gewichteten Ergebnisse der Emissionenspriifung

The cycle weighted emissions results NRSC

Emissionen
Emissions

co
(a/kWh)

HC
(g/kWh)

NOx
(g/kWh)

HC+NOx
(g/kWh)

PM
(g/kWh)

PN
(#/KWh)
(x 10'2)

Priifergebnis ohne
Regeneration
Test result without
regeneration

0,0057

0,0041

3,1238

3,1279

0,0003

0,0933

DF
additiv
additiv

1,57

1,6

1,0

1,0

1,0

kru! |‘(rd
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 KI
Test result with DF and Kl

0,009

0,007

3,148

3,165

0,0004

0,3

Grenzwerte Stufe V
Limit values Stage V

5,00

4,70

0,015

Leistungsklasse des Stamm
Motors / Net power (P)

37 kW< P < 56 Kw

E IRAF = Anpassungsfaktor fir die sporadische Regeneration
IRAF = infrequent regeneration adjustment factors

7.1.6.  Nach Zyklus gewichtetes CO; (g/kWh): 752,71
Cycle weighted CO; (g/kWh):

7.1.7.  Nach Zyklus gewichtetes NH3 (ppm): -
Cycle weighted NHz (ppm):

7.2. Informationen zur Durchfihrung der NRTC-Priifung

Informationen concerning the conduct of the NRTC test

7:21. Angewendte Verganglich Prufzyklus
Applied transient test cycle

NRTC

LSI-NRTC

7:2.2. Verschlechterungsfaktor (DF):
Deterioration Factor (DF):

calculated/fixed
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7.2.3.  Die nach NRTC Zyklus gewichteten Ergebnisse der Emissionsprifung
The NRTC cycle weighted emissions results

Emissionen
Emissions

co
(a/kWh)

HC
(g/kWh)

NOx
(9/KWh)

HC+NOx
(g/kWh)

PM
(g/kWh)

PN
(#kWh)
(x 102)

Ergebnis der Priifung mit Kaltstart
Cold start test result

0,176

0,019

3,685

3,704

0,0006

0,1206

Ergebnis der Prifung mit
Warmstart ohne Regeneration
Hot start test resuit 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

kn/kra (DF) multiplikativ
ku/ka (DF) multiplicative

IRAF Korrektur
IRAF adjustment

-0,0001

0,0008

0,0244

0,0252

0,0001

0,1651

Priufergebnis mit IRAFs
Test result with IRAFs

0,0400

0,0106

3,2793

3,2899

0,0006

0,2965

AbschlieRendes 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

9 IRAF = Anpassungsfaktor flr die sporadische Regeneration
IRAF = infrequent regeneration adjustment factors

7.2.4.  Hotcycle COz (g/kWh):

7.2.5, Nach Zyklus gewichtetes NHs (ppm):
Cycle average NH: (ppm):

796,43

Cold NRTC Hot

NRTC

Limit

- ppm - ppm

10 ppm

7.2.6. Zyklusarbeit fur Warmstartprifung (kWh)
Cycle work for hot start test (kWh)

727.  COzim Zyklus fur Warmstartprifung (g)
Cycle CO; for hot start test (g)

6,7889

5408,40
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7.3 Fur die Prufung verwendetes Probenamesystem:
Sampling system used for the test:
7.3.1 Gasférmige Emissionen: Rohgas-Probenahme
Gaseous Emissions: raw gas sampling
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 Emissionspriifung
Final emission results
Emissionen co HC NOx | HC+NOx | PM (F:;;'kwm Zyklus
Emissions (g/kWh) | (g/kWh) | (g/kWh) | (g/kWh) | (g/kWh) (x 1012) Cycle
NRSC abschliefendes
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 abschlieffendes
Prufergebnis 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
Limit values 5,00 i i 470 0,015 1
7.4.1 CO; result: 796,43
7.4.2. In service monitoring reference values:
7.4.2.1 Reference work (kWh): n.a
7.4.22 Reference CO2 mass (g): n.a
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Zusatzliche Priifpunkte fir den Kontrollbereich
Additional points for the control area
Emission at Engine PN
control point | speed | 'ordue ca HO NOc | HGHNOk | PM 1 unnmys
(rom) (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.

7:9: Bemerkungen: none
Remarks:

11 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

Fuel Compliance Statement

Operation and Maintenance Manual

IRAF summary

APPLICATION & INSTALLATION MANUAL

Particulate Control Diagnostic (PCD) System Information
NOx Control Diagnostic (NCD) System Information
Perkins Tamper Prevention Description

Control plan

NCD Demonstration
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IV. Statement of conformity:

Die unter Ziffer 1.06 angegebene Beschreibungsmappe und der darin beschriebene Typ
entsprechen der genannten Prifgrundlage. Der ungiinstigste Fall wurde entsprechend
Prozessbeschreibung ,Erstellung von Gutachten® bestimmt.

Der Prafbericht darf nur vom Auftraggeber und nur in vollem Wortlaut vervielfaltigt und
weitergegeben werden. Eine auszugsweise Vervielfaltigung und Verdffentlichung des
Prafberichtes ist nur nach schriftlicher Genehmigung des Priflaboratoriums zulassig

The information folder as mentioned under No. 1.06 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.

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

Genehmigungsbehbrde/ Land/Country Registriernummer/
Approval authority Registration-number
Kraftfahrt-Bundesamt (KBA) Deutschland/ KBA-P 00100-10
Germany
Vehicle Certification Agency (VCA) Vereintes Konigreich/ 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
Societé Nationale de Certification et Luxemburg B27180
d'Homologation s.a r.l. Luxembourg

B. Sc. Ramazan Kdse

Munich, 06.09.2019
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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/Aitachment
Power and Torque Curves
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NRE4V2.22HPA_Regulation EU 2016_1628

Application for approval of:

Engine Family NRE4V2 22HPA

Engine Code As information document
Directive No. (EU) 2016/1628

Issue no. of Submission 1

Reason for Extension or Revision New Submission
Extension History N/A

1lofl8
Caterpillar: Confidential Yeliow

31/07/2019
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PART A

1.1.

1.2.

1.3.

1.4.

1.5.

1.6,

1.7,

1.8.

1.9.

1.10.

1.12.

1.12.1.

1.12.2.

1.13.

1.14.

2018

Appendix 3

Information document

GENERAL INFORMATION

Make (trade name{s) of manufacturer):

Commercial nams(s) {if applicable):

Company name and address of manufacturer:

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

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

Engine-type-designation/engine family designation/F+:
Category and sub-~category of the engine typafengine family:
Emissions durability period category:

Emissions stage:

In case of NRS <10 KW only, engine famlly consisting exclusively of
engine types for snow throwers: Yes/No

Reference power is:
Primary NRSC test cycle:

In case of variable spesd IWP category only, Additional propulsion test
cycle:

In case of WP category only, additional auxiliary NRSC test cycle:
Transient test cycla:

Restrictions on use {if applicable):

Caterpillar: Confidential Yellow

Perkins Engines Co Ltd, also branded

as Caterpillar

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

Perkins Engines Co Ltd
Frank Perkins Way
Peterborough

PE1 8FQ United Kingdom

Caterpillar Erergy Sofutions GmbH
Afin: General Manager Research and

Development
Catl-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"

NO

rated net power

C1

Not applied
Not applied
NRTC

N/A

31/07/2019
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PARTB
2 COMMON DESIGN PARAMETERS OF ENGINE FAMILY (1)
2.1. NRE4V2.22HPA four stroke cycle
2.2, Ignition Type: Compression ignition
2.3 Configuration of the cylinders
2.3.1. Position of the cylindars in the block: in-line
23.2 Bore centre to centre dimension {mm): 94mm
24, Combustion chamber type/design
2.4.1. QOpen chamberfdivided chamber/other(specify) Open chamber
24.2 Valve and porting configuration: cross-flow, 1 infet, 1 exhaust
2.4.3. Number of valves per cylinder: 2
2.5, Range of swept volume per cylinder (cm3): 0.55
2.6 Main Cooling medium: Water
27. Mathod of alr aspiration: pressure charged with charge
cooler
2.8. Fuel
2.8.1. Fuel Type: Diesel (hon-road gas-oif)
2811, Sub Fuel type (Natural gas/Biomethare only):
2.8.2. Fuelling arrangement: Liquid-fuel only
2.8.3. list of additional fuels, fuel mixtures or emulsions suitable for use by the angine, as declared by the ~ B20 biofus! per ASTM D7457
manufacturer in accordance with point 1.2.3 of Annex | to Delegated Regulation {EU) 2017/654 or EN16709:2015
(provide reference to recognised standard or spacification):
284 Lubricant added to fuel; - NO
284.1.  Specificaticn: N/A
2.8.4.2 Ratio of fusl to ofl: N/A
2.8.5. Fuel supply type: Commeon rail
2.9, Engine management systems: elactronic control strategy (2)
2.10. Miscellaneous devices: NO
(if yes provide a schematic diagram of the location and order of the devices)
2.10.1. Exhaust gas recirculation {EGR): Yes/No YES
(if yes, compieie secticn 3.10.1 and provide a schematic diagram of the location and order of the
devices)
2.10.2. Water injection: NO
(if yes, complete section 3.10.2 and provide a schematic diagram of the location and order of the
devicas)
2.10.3. Alr injection: NO
(if yes, complete section 3.10.2 and provide a schematic diagram of the location and arder of the
devices)
30f18

31/07/2019
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2.10.4.

211

211.1.

211.2

2113,

2.11.4.

2.11.8.

2.11.5.1.

2.11.8.

2.11.6.1.

2.11.7.

2.11.8.

211.9.

40fi8

Others

Others: Yes/No (If yes, complete section 3.10.4 and provide a schematic diagram of the location and

order of the devicas)

Exhaust after-treatment systemn:
(if yes provide a schematic diagram of the location and order of the devices)

Oxidation catalyst:
{if yes, completa section 3.11.2)

DeNOx systerm with selective reduction of NOx {addition of reducing agent):
(if yes, complete section 3.11.3)

Other DeNOx systems:
(if yes, complete section 3.11.3)

Three-way catalyst cambining oxidation and NOx reduction:
{if yes, complete section 3.11.3)

Particulate after-treatmeant systermn with passive regeneration:
(if yos, complete section 3.11.4)

Wall-flow/non-wall-flow

Particulate after-treatment system with active regeneration;
(if yes, complete section 3.11.4)

Wall-flow/non-wall-flow

Cther particulate after-traatment systems:
(if yes, complate section 3.11.4}

Other after-treatment davices (specify}:
(if yes, complete section 3.11.5)

Other devices or features that have a strong influence on emissions: Yes/No (if yes, complete section

3117,

Caterpillar: Confidentiat Yellow

NO

YES

YES

NO

NO

NO

NC

Wall-flow

- YES

Wall-flow

NO

No

N/A

31/07/2019
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507512500 §164/2000 318212000
EXTR Exivuzst aftardrazimsnt systam
3.11.1, Lasatior
Placats) and maderumrénmum distanze{sHrom anghie o sl aiter-
(LT E N Hioubichoiion Afterturba Allar bwbo Afta! lurke
Winiovum distanca HA, BA, HA
Defined by sxhausl gas temg koss | Defined by axhaust gas femp loss] Defined by exhaustgas 1o foos|
Masfmuim dlacy constralned constrainad o
axdvum lorparalure diop from aidhaust or turbine oLt o fest ailar-
21102 |aatmont devies (dag. O) Tstatec: Por AB| quids Par At guldo Per 281 ukda
3.11.12.1. | Tasi condilions for maasurarment: Prer Al gukda Por A&l gulds For Afl guida
:olg\':r;:.lm tampsraturs atiniat fo st alior-traaloank davis (g, OF. K Fer Al ko [ JRS—
Tasteondiions for moasurament: Far AR guidy For ARl gukta Por bl qubda
Oxtdafion calalyst
Mumber of catalylic Gonveriara and afarenks: 2, D0C, DPF 2,D0G, DPF 2.DOG, DPF
2.11.2.2. | Dimsnsions andyokima of tha calalylie DOC 17205 101.8mmi2.41 | DOC 1720 x10.8mm/2.41 | 0GOS 172.0%101.8 mm/ 241
31123 | To|chianga of procious wmalals fgy: [T 1E4717G EATITG
] BASF Tachnology No - BASF- | BASF Teanclogy Mo - BAGF- | BASF Tachnokigy No - BAST-
31124,  |Reletivs concontration of anch ¢ampovnd: TEX-1 803 TEXASIE TEx-1008
31726 [Subshals siractyne sd malarkn): Monkth, Commic Monolth, Coterrl: Monoh, Cemvia
34128 |Saldonaty foalisfaganiy: DOG 48,5 caliz/sgem BOC 435 cellsisnom D00 48,5 collsfagem
31127, [Typd of sesing for the calatytn converars): Siatnleya Bieal Can Sialnkoas 8o Can Slainless Sieci Can
RIER Catsiyite axbaust aftor-trsstiant sysigt for NOx o ihrea way cataiyst
NIA HiA A
[ HiA N
ik WA A
311,94, | Dimenslons and yalure of Ihe calalytic convedor(s): [T Wi, WA
20135, |Totatcharge of meckous matals: HA NiA HIA
31736 |Rolatva concantretion af each campotnd: NiA A Wit
31137, Eubﬂ!ﬂln fettuctine and malarl). Wik A NI
3.1138 [Coll danaiy; [ [T [
11.3.0. Typa of cashng far fire calalytia converiaria): HiA BiA, NIA
[a.11 s fiod of WA i HiA
N nfretjuent tegenaration: Yaa/Ne; HIA [ HiA
KEER |Harmal perating lemparatina range idog, € WA, Ni& HA
XEEX (Consumabls sagent: YasiNe, NiA WA /A
3.113.127,_IType and reagant naaded for patatytic petion: NiA HIA 17
L 1 the aclve prasantin tha raagenl that
313122 | s ot sctivaio watning systam (COmin) (vo): A A i
3.11:3.123. {Norral gperational lemperslurd 1ange of reagont: WA Hi NI
3.11.3.12.4, [nternailonal standard: WA A WA
211212 |NOx sansoife: Vesite Ha No Ho
211812, |Typa; WA [T ik
2113122 |Locabonds) Wi, NiA WA
2.12.0.14_[Giygan senserda): Yealo NIA [ A
3113147, [Typa; A WA WA
3.11.2.142." | Locatonfey: WA HIA A
3.11.4, Particutats s
_ ’ Caramic wall flow DPF wih Ceramic vwall low BPF vilh Cetamiz wall fow DPF wlth
35140, |Typa ol ftrafon; wallhewd norvval-fewialhar (spacify) pasahve tageneration pasalva ragonaralian passh regansrallon

311.42.

Type:

6209079, 6516657, 5652444,

5350407, 5404673, 5302542,

5313613, 5596709, 540447,
5238586, 5516857

£285879; 5816687, 6852444, 5200579, 5518657, 5652444,
ERGO407, S404873, BE02542, 3550407, 5404873, 5502542,

5515613, 5509700, 3404673, 551!
5238568, 5514657

5613, 5550709, 5404873,

5233586, 5816657

7ol18

Calenmlle Canlidertial Fu'taw

e24*2016/1628*2018/989EV4/D*0315*00
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$076/2800

818442600 61822900

I
3.11.4.0. Dinenslons and <f Ihe partcuata attar-Ireabmenl syslem:

1720 % 1624 it 3.51

172.0% 1824 mm/ 351 1720 % 152.4 min i 381

31144, Lacalon plaee{s) 2nd raxdmum and minimum dlsinnce(s) fram engine:

15 sard gan, immediatoly akar | In same can, knmadiately aftar | i sams can, kxdletely aker
oo [vles] Loc

Wil distance fioen angine Defined by G0C. Defined by DOC Dafined by DOG,
[Maxlonsy distance from anglie Defined by DOG Defined by DOG
) Gootkval ara maritered uaing Soct avels ato monitorad using
31145 |Method or system ol ragenaratian, daseription andor drawing: ok p 1amsore ki oo
3.11.45.1,lifrequent rageneration: YasHs _L—vgs s
Minii haust gas Ridating rocaduia Dopands on 5, Dapends on BY,
2.01.462. § P D50 - 400 e
A ic coating; Vesilo Nify A,
Typa of calalylic adlon: WA Wi
Fralbome catalys! (FBO}: YasiNo [} A
A8, |Hormal opaaiing temperaturs rangn {dog. OJ: 147 600 {47 +607
Hotrrel operal] sure NG (kPay 95-21 §1:19.7
Storage capacily soobush [g] Sool- 21y Hgt:21g
Onygen senswis): Yesio MiA HiA
3 Nib HiA,
X Locebon(z); Wik Hin
X Otfver eftey-frozimont davicas HiA NiA
Dasciption and oparebon: HiA Nea
infrequent
Humbsr of cyclas wih 2 2 2
Number of cyclos. nerallan 7 T 17
K Olhar devicafs) or feative(s) NA NA HA
T4 |Typats NA NA HA
242 Fuel focd fav Nquidshsaliod Clov, whers applicabla, dual-fual
o engines
EEFEN Fesdptimp
312,11, Pressura (kPa} or charactoristio dlagrame 1035kPa MAX 100.5kPa MAX 03.5%Pa MAX.
,12.2, Ifeciion system
12,20, Pump
ok 5554332 5394332 5584332
Refed pump speed (pmy: 1400 1400 1400
[mi per stroke o7 ycin at full Injection al fated plig gpeed 463 13% 42.7 45% 303 £5%
Tarqus perk purp spaad (i ) 800 500
memd par etroks o cyais at tull ikeciion atlrgua peale plmp spead 55.35% 53,3 :5% 29.915%
Characteristia dlagram: 800 1i2.211. 0312218, 300312.21.9. W3.12.2.1.5. £203.122.1.. 40312216,
Malhod vaed: o snginalen purp banch on 8 on engine on angina
injection Hving
Ijotion tining curve: alactrank: controlied g map | electonk: contraliad timing map | aloclion'e contrallsd tiving map
Slatfe Timing: 1078700 8.8°BTDC 41'81BG
Lengthis) {mm): 1152 1182 1192
) Anrrtar (e 3 E] 3
X Comamon k: Yewo “as Yas Yoy
241, |Typa: Dhsact Dlgsel injsclion Dvecd Diosel Injection Birect Dlesel injociion
. infsctorfs)
123.1, =) 5502842 [T 5393047
trodad up o pioa conirofad 1p bo 8
31232 [Opering pronsro (kPal: i of 200000kPa masionu of 200000k it 20000043
5,124, CU: Ves/Hp Yas Va3 Yes
3.12.4.1, gpelel: 5596314 5868314 6685414
3.12.42, oftiare cabbration numbarfs): AAZ20 AR2E4 ARZRS
tandard(s) for acooas la dala siream Infametion: (50]
27145 vilh 180 15765+ (OAN-basec)IS0 27145 with 150 13400 (T SAE 1039 SAE #1539 BAE HDI9
1P-basediSAE H309-73
Govemor
Typofa); Elactronlg Gonral Etnclrork. Conlrol Elactronic Conral
Space gt witlah out-olf siarts under full fsad: 280038 2600 +6 2500£5
MaxinEmo-kead paad: 25404 140rpm 2540+ g 2840z 140rpm
dlo spaca: 1060£700pm 1800+ 200mm 1000:260rpm
Cold-atait sysfor Yoato YES YES. YES
[Typors): Cilowphigs Glowphigs Glowplugs
Dpilonat glawplugs for awblot | Optanal glowplugs ot amblo | Gplienal glowyicgs for amblemt

1262 |Dosmpton Vetrparatvra down lop-25'C | taveralwe doanop28'C | temooraturn dov top -26°C
1262, ' (Rited by Parkins ss custorrar | (fitsd by Porkina as custormor | {ffed by Parklns a3 custornar
opllor) opllan} option)
Fus lsnpstaiyie af the fatel (o i ftol fnjechon funip
Minlirun (deg. C); 25 25 25
[l (dag. C3: 75 75 78

Boft®
Cataepritar: Canfdentiaf vellaw
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£076/2000 618412000 B1A2/2800
Fuol faad for liquid fuel spark Ignition angina iR, NiA HNIA
Catbaralior Nib NiA NiA
Nik Nk NiA
NiA NiA NiA
hiA 7Y NiA
KA N NIA
WA A NiA,
1331 |Typelsh HiA NiA iR,
NEEN Fual igmporahure at localion specied by HiA HiA [
NEEXN Location: [Ty HfA [
449 Minirum dag. ©) MR HA [
EXEN Baxiinm {dog. ©) MIA HA WA
Fuol food for grseatrs fuel engines or whara applieable, duat fusl
3,14 otie (#1108 In tha casa ol syatems lald oud in a diftarent mannar, A NIA WA
supply anuivelent [nformalion)
Fuek LPG ING-HING-L NG-HL/LNZFuet 3poctis LNG N H/A NiA
3 | Praasuta gubtor(sfvaportsor{al WA HiA IR
.2, |Type(s) 1) B WA
1422, |Hurber of prassure taduclion siages hiA 7y [T}
,14.2.3, Pressurain final slage minkmum and maximun kPa) hia A HiA
24, j s HA A [y
Y3 WA A FirA,
2.54.3. Fueling system: njaction NA A NA
3.14.3.9, | Mictura sigangth regulation MR [T NiA
£ A.1, [ Syeloro deacription andfor dlagram and davings: WA KA A
144, Mixtrg unlt N/ HiA A
ALY Numbat: MiA HiA hIA
[Typale): A, WA A,
Lacation; Nig WA hih
3.14.4.4. | Adiustimed: potalilitos: Nib MIA [
3445, Aipibidd fnjactiog [ MIA HIA
31481, Jection: siagle-paink Int hiA [T NI
3.14.5.2, Jectian: confinuousssinukanaoushy timeds sequentlalty med [T) MIA NiA
ESEEEN fecllh squipment HiA HIA Nia
2.14.53%. | Typotal HiA M7, WA
3.§4.5.9.2. |Adjusivnant possibiltias: NiA A 117}
3:145.4.__[Bupply pump HiA A HA
214841, |Typalsh HIA NiAL MiA
55, | Injoclor(s) HIA NIk WA
HIA Hik HIA
NI WA A
NZA NiA HIA,
A, HIA 27
A, HIA A
i, HIA A
i, HA WA
charactorato dhagram: A HiA A
Etootronty Gomiot Urtit (SCU, WA [ A
Typals}: A HIA B
| possibilitles: A HIA A
Softvaro cafbmion nyiers): HIA 7Y HiA
ITA Appraveks of englnss for sever fuel campastians MIA N7, NiA,
140, [Sett-adapliva fealure! YesiNe MIA A, HIA
Callbration for & apaclo gaa corrpesiion: NO-HNQ-UNG-HL/ LNG/Fus|
31482 | s inG MiA MIA HiA
21483, Translormration for a apocfli gas cemposiiivn: NG-HTHQ-LTINGHLT Nia Nig WA
2,149, Fuel amnaralim prossura mguislor e siage HiA [ NIA
3.14.0.1, alriny {dog, C: Nif, [ I}
31492 [Mesipum fdeg C): HA Wik HA
3,16, Iqnltion systan HiA KA HIA
3.46. ? HA HIA HiA
2.1 Hea HiA {12
EX HiA HA WA
2, HrA WA HiA
XN NI HIA MiA
15.2.3. HIA NIA iR,
X MiA HIA NiA
3,15 Typade), 074 HIA Nid
3,154, Iyhitfort tiving conlrl: YasfNa A HIA NiA
3.154.1.  |Stabia acivanca with raspect ta tep deat centra {erank angle degraea): iR MIA A
55243 [Advance curva or rep: NI NI, HeA
51643 __|Ehctronlc confrok: YesiNa [ [ N,
Explanslory aoiss to Appendle 3:

[Faolinte markars, fooinas and explanatory netos Aot fo be siaied on tho irfomation dowiment}
{1) Aadefined n Annex Il to Dalagated Regulation (EU) 2D17/684.
{2)  Roforio section 2.4.13in Anpax 1X {engine famify definiton).
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Information Document for {EU) 2016/1628

NRE4V2.22HPA
Attachment Reference No
A 2.10.1.
B 3.8.5.1
c 211,
D 31.5
E 33.2
F 3.6.8
G 3.8.2.2
H

10018
Laterpillar; Confidential Yellow

INDEX

Desgcription

Engine Schematics

Device for recycling Crankcass Gases

Exhaust After-treatment System Schematics
Location of the Engine identification Number

Run In Procedura

Drawing of Combustlon Chamber and Piston Crown
Pressure Charging System

PCO and NCD Demonstration Test Data
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A 210.1. Engine Schematics

404J-E22TA Engine schematics

110f18
Caterpillar: Confidential Yellow 31/07/2019
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8 38.51 Device for recycling Crankcase Gases

Closed Circuit Breather

Prifoney h
Separatne — ﬁ —J\

Gy way Dralim b
Vabuy I A
\1L Enging c

L <

b
‘Fihtar

e t e b
Alturtidakrant -ttt ok i

120f18
Caterpillar: Confidential Yellow 31/07/2019
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Cc 2.11. Exhaust After-treatment System Schematics

404J-E22TA After-treatment System Schematics

i
Exhaust
From

Engine et , - . J 3 Exhaus't
s

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

130f18
Caterpillar- Canfidential Yellow 31/07/2019
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D 3.1.5

140f18
Caterpillar: Confidential Yellow

Location of the Engine ldentification Number

Engine Identification Number location

Engine Identification Plate layout

[ BPerking’ ST
[o3 m%ﬁ LIST NUMBER Dl
[

{ALWAYS GIVE ALL KUWBERS) 4770000

e24*2016/1628*2018/989EV4/D*0315*00
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E 3.3.2

Step 1
Step 2
Stop 3

Stop 4

150f18
Laterpillar: Confidential Yellow

Run In Procedure

Engine speed Englne Load Duration (s) Notes

Low idle No load 30 All steps repeated until engine has
accumulated 55 run hours

High Idle No {oad 30

Rated spaed Full load 90

Peak torque speed Full load 90

e24*2016/1628*2018/989EV4/D*0315*00
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F 3.6.8 Drawing of Combustion Chamber and Piston Crown

Combusiion Chamber 404)-22TA

Fuel Injector

Cylinder Head

s

Piston

L

Cylinder Block

Voiriareaee

et

Piston Crown

160f18
Caterpillar: Confidential Yellow 31/07/2019
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G 3.8.2.2 Pressure Charging System

EGR Mixar

Singla stage
Turbocharging system

® o

g

EGR Valve

170f18
Caterpillar: Confidential Yellow 31/07/2019
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H PCD and NCD Demonstration Test Data

For NCD and FCD demonstraticn data, Please refer to the feilowing documents provided in the information pack:

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

Perkins Stage V Non-Read NOx Control Diagnostic (NCD) System Information
Section 8. Appendix

180f18
Caterpillar: Confidantial Yellow

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

31/07/2019






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)]

\Jit. Daus Comstevchon Tac.

2. Site name (if different from legal name)

SOW\« O a:h -
3. Isa construction permit application fee being submitted? Yes |\/r No
(see instructions for appropriate fee to submit)

4. Site address (St./Rd./Hwy.) County name
Endeenes adjacert fo One Cllowslaip Pt Sol|vav
City 7 Zip code 5. AICS or SIC code
Kingspat 3 Lo 23%9/0
6. Site I5cation Latitude Longitude
(in lat. /long.) 3 .501871 39 ~08X.5SQA7ASK

CONTACT INFORMATION (RESPONSIBLE PERSON)
7. Responsible person/Authorized contact Phone number with area code

Tyler  Devis Y23-817-7338
Mailing address (St./Rd./Hwy.) Fax number with area code

|%06  Yan Wpun Uil - o9t =) L7
City v State Zip code Email addu;js

Vine s podt T | 3760 |y feed @vech.com
S CONTACT INFORMATION (TECHNICAL) :

Phone number with area code

2 -§11-13 35

Fax number with area code

8. Principal technical contact

Tulow Dass

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

1200 Jan Ny U3 Q4 - /27
City 4 State Zip code Email address
Wanesonk TN 2Vte | Fylecel £ vele.-com
¥ CONTACT INFORMATION (BILLING)
9. Billing contact Phone number with area code
—Toru DS Ui~ 917 -735%

Mailing-4ddress (St./Rd./Hwy.)

1200 T Woy

Fax number with area code

yz3 -24u -luzt

City v State Zip code Email address
ZVIRY: ™ | 3Tuuo [fnyd @vdeh com
CN-0730 (Rev. 12-17) Page 1 0of 3 RDA-1298



APC 100

AIR CONTAMINANT SOURCE(S) INFORMATION

7

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)

ﬁ\\ Lisked pawihines g P“*‘V‘b@t ondd wuN o0 I‘fdfpendu«-l
CU(S-P\ 6cr\-ec\bt+0lfa.

'M(,C\oj luya 0,27_')0 SNUNUN — S Al ’F*’\

Beclocd 3L x$D Stocken - Stk )
Bocloned 2L x§0 SHeken - Aatlun B

[ Mdrctvree technc seees | IVbamatian  pieched

11. Is the air contaminant source(s) in a nonattainment area? If “Yes”, then minor source BACT must be

addressed. Yes No
IE/L__I -DMJTW«Q Ct}«-«-\'v\ =¥ ( or w.c,bbl'mLtB

12. Normal Hours/Day Days/Week < Weeks/Year Days/Year
operation: lo

13. Percent annual | Dec. - Feb. March - May June - August Sept. - Nov.
throughput 1S,00®  Jon¢

TYPE OF PERMIT REQUESTED (check appropriate box)

14. Operatin Date construction started | Date completed | Date of ownership change (if applicable)
P g |:| p PP

permit

Last permit number(s) Emission Source Reference Number(s)
Construction E’ 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 Eonstruction |Starting date ‘ Completion date
M As Soon  ps pods1ble Lo dawp 2l siemt q’ﬁ.z?fl

Modification Date modification started or will start | Date completef 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:

NR
This 15 » Loct e ppplicafrad 4. thes o fe .

Me (r’t\/i'ous ?((\‘*"\15 Lo ,ovNu‘HovJ heve beep
Pre@“wl Loc Ln Fhs sHe

16. Comments

Thes 75 A Q‘ns?z Fine peguet @ S sife. W 'wou[o/ /f/'az
Lo soun chide mateidd b gt a cAdnin Si2e 5/?6.@/};
a \50\9 ‘H’\""(' MOP SfﬂJ'{'?L"‘ra/é &/, 77..( f?rocm wou/¢/.‘7:;
(0 C/cugd 7L° Stee pn %4 /V‘A/z:ﬂf/ ,9145/14:7. % //nU(

o6 s for P/Pf‘oy'fl/hﬁb% /fjwo NS of mﬁj‘m’wfi
Vie  Davis (s trochorn  psks Hhed  Shis et

%4 Ur?,wm/ s am “Tnsibn ;‘ff(mf /c}mjfv, ;AS” i)ﬁ/w/é .

) / Fe
Thes 1o 4 Ferpperety o e Lt L Fho s o

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 WCA Section 39-16-702(a)(4), this declaration is made under penalty of perjury.
17. Singust be signed before it will be processed) | Date / //
Signel‘(s name (type or print) Title Phone number with area code
T lee  Dars Opner Y13-§/7 -7338
- .

CN-0730 (Rev. 12-17) Page 30of 3 RDA-1298
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Txler Davis

From: Mark Donlon <mark.donlon@commonwealthequipment.com>
Sent: Thursday, March 14, 2024 11:54 AM

To: Tyler Davis

Subject: Fwd: Emissions R230 McCloskey Screen Scalper

Attachments: R230 Emissions.pdf

Allow sender | Block
sender

Caution! This message was sent from outside your organization.

R230 McCloskey Screen Scalper

ANNA KOEPKE

BILLING REPRESENTATIVE
Commonwealth Equipment Corp.
36 Hazleton Street

Ashley, PA 18706

Office: 877-217-4474, ext. 414
Facebook | Mopile: 570-417-1097
Linkedin www.CommonwealthEquipment.com

CAUTION: External Email.

Use caution before opening any links or attachments. If you are unsure of the contents please contact

the sender by phone or speak with your Office Manager before opening the Attachment or clicking the
Link.



12/16/2019 Perkins Engine Emissions Data

Emissions DATA [66627721] DECEMBER 16, 2019

For Help Desk Phone Numbers Click here
(/tmi/tmihome/TMIContactinfo.htm)

TMI Emissions Data Survey (https:/Awww.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) 66627721

| Sales Model ENGINE C6.6

| Regulatory Build Date December 10, 2014
| As Shipped Data

:f Engine Arrangement Number 308-5596

Advertised Power 173.7HP/2200RPM/T2952

| Liters 403CU IN

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

|| Content Owner: Commercial Processes Division

| Web Master(s): PSG Web Based Systems Support (http://tmiwebclassic.cat.com/tmi/tmihome/PSGIS_support.htm)
|| Current Date: 12/16/2019, 4:33:14 PM

l| © Caterpillar Inc. 2019 All Rights Reserved.

|| Data Privacy Statement.

n



Page | of 3

@ ERCR-49887 Emissions Certification Information RequestUday Kumar S G to; tbaker
“ 12/17/2019 04:21 AM

dpmpnint

Uday Kumar S G commented:

Greetings, I

Cycle Total, gikW.h
co; Ao
He: o0 |
NOx, Corrected: (35300
NOx + HC, Corrected: [ISESSHN
Parts., Corrected:  [OIB3SGN

Please find the attached Emission data. J

Regards
Engine Certification 1

Disclaimer: The information provided has been compiled from sources believed to be reliable and is
accurate to the best of Caterpillar's knowledge; however, Caterpillar does not guarantee the accuracy,
completeness, and validity of the information and cannot be held liable for any errors or omissions. All
information provided should be independently verified and confirmed, and you should not rely solely upon
the information provided. One potential method to independently verify the information provided is to
examine the emissions label located on the engine.

New Emissions Resources: Caterpillar is improving the way you get access to the engine emissions and
regulatory information you need. Caterpillar has launched two new applications aimed at providing faster
delivery of product regulatory specific information such as the regulatory status, certification family and
emissions certificates for Caterpillar built products. These applications are:

*The new CAT Compliance Mobile App. Caterpillar's first engine emissions compliance data mobile app is
ready to download and will deliver real-time engine emissions status data and certificate information right
to your fingertips, 24/7.

*The new Caterpillar Engine Emissions Certificate Repository web site. Caterpillar has developed a new
web application where users may enter the serial number, engine family name or approval number of a
CAT engine or machine product to quickly see and/or download the engine emissions certificate.

With these new applications, Caterpillar intends to not only improve the accessibility of information for the
users who need it most, but also build on our commitment to success by offering new streamlined
channels to data and support from those who champion it.

To access the new CAT Compliance mobile application, please visit your Google Android or Apple app
store and search ""CAT Compliance.™

For further details and access to the new Caterpillar Engine Emissions Certificate Repository web site,
please visit the "'Caterpillar Engine Emissions Certificate Repository™ here: https://emissions.cat.com/

file:///C:/Users/bakert/AppData/Local/Temp/notes90C43B/~web0468.htm 12/17/2019



Page 2 of 3

Uday Kumar S G updated a comment:

Greetings,

Please find the attached Emission datal

Cycle Total, g/kW.h

co: ]
He 020 |
NOx, Corrected: 3507
NOx + HC, Corrected: _

Parts., Corrected:  [JIEEEEN

Regards !

Engine Certification 1

Disclaimer: The information provided has been compiled from sources believed to be reliable and is
accurate to the best of Caterpillar's knowledge; however, Caterpillar does not guarantee the accuracy,
completeness, and validity of the information and cannot be held liable for any errors or omissions. All
information provided should be independently verified and confirmed, and you should not rely solely upon
the information provided. One potential method to independently verify the information provided is to
examine the emissions label located on the engine.

New Emissions Resources: Caterpillar is improving the way you get access to the engine emissions and
regulatory information you need. Caterpillar has launched two new applications aimed at providing faster
delivery of product regulatory specific information such as the regulatory status, certification family and
emissions certificates for Caterpillar built products. These applications are:

*The new CAT Compliance Mobile App. Caterpillar's first engine emissions compliance data mobile app is
ready to download and will deliver real-time engine emissions status data and certificate information right
to your fingertips, 24/7.

*The new Caterpillar Engine Emissions Certificate Repository web site. Caterpillar has developed a new
web application where users may enter the serial number, engine family name or approval number of a
CAT engine or machine product to quickly see and/or download the engine emissions certificate.

With these new applications, Caterpillar intends to not only improve the accessibility of information for the
users who need it most, but also build on our commitment to success by offering new streamlined
channels to data and support from those who champion it.

To access the new CAT Compliance mobile application, please visit your Google Android or Apple app
store and search "'CAT Compliance.™

For further details and access to the new Caterpillar Engine Emissions Certificate Repository web site,
please visit the "' Caterpillar Engine Emissions Certificate Repository™ here: https://emissions.cat.com/

Uday Kumar S G changed the status to Resolved.

Uday Kumar S G resolved this as Done.

file:///C:/Users/bakert/ AppData/Local/Temp/notes90C43B/~web0468 .htm 12/17/2019



12/17/2019

INDUSTRIAL ENGINE PERFORMANCE DATA [66627721]

Performance Number: P29352A

Performance Data

Combustion: DI
Speed: 2,200 RPM
Governor Type:

Sales Model: C6.6 DIT
Engine Power: 174 HP
Manifold Type:

Turbo Quantity: Engine App: IN

DeceMBER 17, 2019
For Help Desk Phone Numbers Click here

Change Level: |_QCI_ _ v |

Aspr: T
After Cooler: AA
After Cooler Temp(F): 131

Turbo Arrangement:

Application Type: INDUSTRIAL Engine Rating: IN Strategy:
Rating Type: Certifieation: EPA TIER 3 - <
General Performance Data 1
ENGINE  ENGINE INTAKE EXH STACK
ENGINE ENGINE FUEL BSFC FUEL RATE INTAKE AIR EXH GAS
SPEED RPM Pg‘m‘fR TORQUE  BMEPPSI LB/BHP-HR ~ GPH M b N FpLowcrm TEMPDEG g 6w crm
. F
2.200 174 415.25 155.48 0.39 9.63 39.18 424.84 916.7 981.75

General Performance Data 2

OUT TEMP AIRFLOW

LB/MIN
30.86
29.17
2533
22.97
18.61
12.43

8.27

ENGINE ENGINE COMPRESS CHARGE
SPEED POWER
RPM BHP DEGF
2.200 174 286.7
2,000 174 288.68
1,800 168 273.92
1.600 155 277.16
1.400 137 255.2
1.200 108 199.4
1,000 76 153.86
800 47 120.74

5.78

Engine Heat Rejection Data

ENGINE SPEED RPM ENGINE POWER BHP REJ TO JW BTU/MN

REJ TO ATMOS

BTU/MN

2,200 174 4,310.7 1,046.4
2,000 174 4,003.6 1,137.4
1,800 168 4.009.3 1,023.7
1,600 155 3.662.4 688.1
1,400 137 3,611.2 727.9
1,200 108 3,304.1 750.7
1,000 76 2,650.1 369.6

800 47 1,780.0 1,780.0

EMISSIONS DATA
EPA  TIER 3 L RERERRERERRRRE R R R R R R R R R R R [ ]

No notes were found for this certification. ..

REFERENCE EXHAUST STACK DIAMETER

WET EXHAUST MASS

WET EXHAUST FLOW (-- STACK TEMP )

WET EXHAUST FLOW RATE ( 32 DEG F AND 29.98 IN HG )
DRY EXHAUST FLOW RATE (32 DEG F AND 29.98 IN HG )
FUEL FLOW RATE

REJ TO EXHAUST FROM AFT CLR

BTU/MN BTU/MN
6,989.3 1,170.9
6,432.0 1,121.5
6,198.8 887.7
5.453.8 818.4
4,868.1 561.9
3.446.3 210.4
2,115.6 46.6
1,160.2 11.4

0IN
1,920.2 LB/HR

12



12117/2019

Performance Data
RATED SPEED "Potential site variation"

TOTAL

PART
NOX (AS TOTALCO TOTAL HC
MATTER
NO2) LBHR  LBHR
LB/HR LBHR
0.01 L0000 .0000 0000

The powers listed above and all the Powers displayed are Corrected Powers

Engine Arrangement:

Effective Serial No:

Primary Engine Test Spec:
Performance Parm Ref:
Performance Data Ref:

Aux Coolant Pump Perf Ref:

Cooling System Perf Ref:
Certification Ref:

Certification Year:

Compression Ratio:

Combustion System:

Aftercooler Temperature (F):
Crankcase Blowby Rate(CFH):

Fuel Rate (Rated RPM) No Load(Gal/HR):
Lube Oil Press @ Low Idle Spd(PSI):

Reference

Number: P2952A

Parameters
Reference:

Identification Reference and Notes

P2952A

EPA TIER 3

16.2
DI
131

Lube Qil Press (@ Rated Spd(PSI):

Piston Speed @ Rated Eng SPD(FT/Min):
Max Operating Altitude(FT):

PEEC Elect Control Module Ref

PEEC Personality Cont Mod Ref

Turbocharger Model

Fuel Injector

Timing-Static (DEG):
Timing-Static Advance (DEG):
Timing-Static (MM):

Unit Injector Timing (MM):
Torque Rise (percent)

Peak Torque Speed RPM
Peak Torque (LB.FT):

EPA TIER 3]1

Caterpillar Confidential: Green

Content Owner: Commercial Processes Division
Web Master(s): PSG Web Based Systems Support
Current Date: 12/17/2019, 6:48:24 AM

© Caterpillar Inc. 2019 All Rights Reserved.

Data Privacy Statement,

65.1

0.0
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Tzler Davis

From: Mark Donlon <mark.donlon@commonwealthequipment.com>

Sent: Thursday, March 14, 2024 11:51 AM

To: Tyler Davis

Subject: Emissions for Barford 36x80 Tracked Stacker BF80T-844

Attachments: BF8OT 844 Emissions 1.pdf; BF8OT 844 Emissions 2.pdf; BF8OT 844 Emissions 3.pdf

Allow sender | Block
sender

Caution! This message was sent from outside your organization.

attached is Emissions for Barford 36x80 Tracked Stacker BF80T-844 #_—’

ANNA KOEPKE

BILLING REPRESENTATIVE
Commonwealth Equipment Corp.
36 Hazleton Street

Ashley, PA 18706

B

FREHGLLH

Office: 877-217-4474, ext. 414
Facebook Mobile: 570-417-1097
LinkedIn www.CommonwealthEquipment.com

CAUTION: External Email.

Use caution before opening any links or attachments. If you are unsure of the contents please contact
the sender by phone or speak with your Office Manager before opening the Attachment or clicking the
Link.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY OFFICE OF TRANSPORTATION

2021 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) 09/30/2020 - 09/30/2020

Certificate Number: MPKXL02.2IR1-039 Expiration Date: Byron Jfunker, Division Director Revision Date:

123172021 ompliance Division N/A
Model Year: 2021 Mobile/Stationary Indicator: Both
Manufacturer Type: Original Engine Manufacturer Emissions Power Category: 37<=kW<56
Engine Family: MPKXL02.2IR1 Fuel Type: Diescl
After Treatment Devices: Diescl Oxidation Catalyst, PTOX-DPF-Active
Non-after Treatment Devices: Elcctronic/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 eovers 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.

Itis 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 tn 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

Y CALIFORNIA PERKINS ENGINES COMPANY LTD. New Off-Road
lilrg 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
YEAR ENGINE FAMILY (iiters) FUEL TYPE (hours)
2021 MPKXL02.2IR1 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, Welder, 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+NOXx), 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 | Tier 4 Final STD N/A | NIA 4.7 50 | 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.

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  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) (far diesel only) (for diesels only) (SEA Gross) torque (Ibsihr)@peak torqueDevice Per SAE J1930
MPKXL02.2IR1 5076/2800 404J-E22TA T4@2800 47.2 28.1 270@1600 58.7 20.7 DDI, TAA ECM,DOC PTOX,
Parent C2.2 EGR
MPKXL02.2IR1 6182/2800 404J-E22TA ~ 60@2800 39.3 243 235@1600 499 17.6 DDI, TAA,ECM,DOC,PTOX,
c2.2 EGR
MPKXL02.2IR1 6184/2800 404J-E22TA 67@2s800 427 263  252@1600 536 _18.9 DDI,TAA,ECM,DOC,PTOX,
cz22 EGR

TAA=TC + CAC



Ehnsa

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) " 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 (; - N/A
SECTION I
Il Make (trade name(s) of manufacturer): Perkins Engines Co Ltd,
Caterpillar
1:8: Commercial name(s) (if applicable): 404J-E22TA (Perkins)
C2.2 (Caterpillar)
1:3, Company name and address of manufacturer: Perkins Engines Co Ltd

Frank Perkins Way
Peterborough PE1 5FQ

United Kingdom
1.4. Name and address of manufacturer's authorised
representative (if any): Caterpillar Energy Solutions GmbH
Attn: General Manager Research and
Development
Carl-Benz-Strasse 1
68167 Mannheim
Germany
1.5. Name(s) and address(es) of assembly/manufacture plant(s): Perkins Engines Co Ltd
Frank Perkins Way
Peterborough PE1 5FQ
United Kingdom
1.6. Engine-type-designation/engine family designation/ET ('): NRE4V2.22HPA
1.7. Category and sub-category of the engine
type/engine family (V' @: NRE-v-4
1.8 Emissions durability period category: Not Applicable/Catd/Cat-2/Cat3 "
1.9. Emissions stage: V/ SBE
1.10.  Engine for snow throwers ©; Yes/No
CT-10-124 Rev 03 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



& nsa

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

SECTION 11
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 eagine-type/engine family ) meets/dees-not-meet !’ the requirements laid down in Regulation (EU)
2016/1628.

2. The approval is: grantediextendedirefusedtwithdrawn

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

5. Exemptions applied & ©: N/A
Place: Dublin.

Date: & 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 ... 7,

CT-10-124 Rev 03 49.49.1169.02.12

Page 2 of 7
NSAL I 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

2.1.

2.2.

2.3.1.

2.6

2

2.8.1.

2.8.1.1,

2.8.2.

2.8.3,

2.84.

2.8.5.

29:

Certification

Addendum

PART A — CHARACTERISTICS OF THE ENGINE TYPE/ENGINE FAMILY (!

Common design parameters of the engine-type/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:

Sour stroke cyclestwo-stroke-eyeletrotary
other—{(deseribe) V

Compression ignition/spark-ignition (V
Win-linefradial/otherGpecify) Y
Aie/Water/0it

naturally-aspirated/pressure charged/
pressure-charged-with-ehargecooler

Diesel (non-road gas-oil)/Ethanelfor
B985 Petrol ) Erlan ol B85
Potrolenm-Gas-(LPG) Y

Liquid-fuel only/Gaseous—firel-only/Dual-
fueltype TADual-fuel type I B/Dual-firel

type24Pual-fuel type 2B/ Dual-firel
type3B ()

List of additional fuels compatible with use by the engine declared by the manufacturer in accordance with
point 1 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

Y¥es/No !

P ik 1 - i
injeetor/Common rail/Carburettor/port
other(speecify) (V

meehanical/electronic control strategy

49.49.1169.02.12
Page 3 of 7

NSAL I 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;

2.11.1.

2.11.2.

2:11.3.

2.114.

2.11.5.

2.11.6.

2.11.7.

2.11.8.

2.11.9.

Certification

Miscellaneous devices:

Exhaust gas recirculation (EGR):
Water injection:

Alr 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

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

Yas/No
Yes/Ng
Feas/No !

Yas/No !

Yes/Ne

Yes/Ne ()

¥es/No

¥es/No V

Yes/No (V

Yes/No

Yes/Ne (!

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

L 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 61842800 61842800
Fl2. Engine type designation shown on engine
mark: Yes/No (! Yes 1es Yes
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.
3.2.1. Declared rated speed (rpm): 2800 2800 2800
3.2.1.2 Declared rated net Power (kW): 55 50 45
322 Maximum power speed (rpm): 2800 2800 2800
3.2.2.2. Maximum net power (kW): 55 50 45
3.23. Declared maximum torque speed (rpm): 1600 1600 1600
3232 Declared maximum torque (Nm): 270 252 235
3.6.3. Number of Cylinders: 4 p 2
2 3y.
3.64. Engine total swept volume (cm?): 2216 2216 2216
3.8.5. Device for recyclu;g;(rﬁnkcase gases: Yes/ Vi Yes Vi
; 3]
31312 Consumable reagent: ¥es/No No No No
3.11.3.12.1. Type and concentratn?n of reagent N/A N/A N/A
needed for catalytic action:
] )
3.11.3.13. NOx sensor(s): ¥es/No No No No
A (1)
3.11.3.14. Oxygen sensor: ¥es/No No No No
. n
3.11.4.7. Fuel borne catalyst (FBC): ¥es/No No No No

CT-10-124 Rev 03

NSAL 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: ¢24*2016/1628*2018/989EV4/D*0315*00

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

[tem Number [tem Description Parent Engine / Engine types within the family (if
Engine type applicable)
3.8.1.1 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):
3.8.33. 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 4.1 14.1
at 100 % load (kPa):
3.93.1 Location of measurement: Engine Back Pressure Valve Out
3.11.1.2 Maximum temperature drop from exhaust
system or turbine outlet to first exhaust ; ; ;
after-treatment system (deg. C) if Per A&I guide Per A&I guide Per A&l guide
stated:
3.11.1.2.1. Test conditions for measurement: Per A&l 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/Ne "
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
11.1. Cycle emissions results
Emissions CO (g/ HC (g/ NOx (g/ | HC+NOx | PM (g/ PN Test
kWh kWh) kWh) (g/kWh) kWh) #/kWh Cycle ®
NRSCHnLISNEDR. | ppy | amer | g 516 | 00004 | 03 c1
NRTC Final testresultwith |y g 0,016 3,28 3,3 0,0006 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/lkWh and (HC + NOX) < 2,7 g/lkWh

11:2:

CT-10-124 Rev 03

COs result:

NRSC:
NRTC:

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

49.49.1169.02.12
Page 6 of 7
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Certification
EU Type Approval No: e24*2016/1628*2018/989EV4/D %0315 *00

11.3, In service monitoring reference values )
1131 Reference work (kWh): N/A
11.3.2.  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 .

A 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.

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

Index to the Information Package

Date of issue:
Date of latest amendment:

Reason for extension/revision;

1. Additional conditions, and advisory
notes on legal alternatives.

2 Test report(s)
- numbers(s):
- date of issue:

- date of latest amendment:

3. Information document
- number(s):
- date of issue:

- date of latest amendment:

Documentation:

6" November, 2019.
N/A

N/A

19-00885-CP-GBM-00
06.09.2019

N/A

NRE4V2.22HPA Regulation EU 2016 1628
31.07.2019

N/A

34 pages

49.49.1169.02.12
Page 1 of 2
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EU Type Approval No: e24*2016/1628*2018/989EV4/D*0315*(0)

Appendix: Additional conditions, and advisory notes on legal alternatives

A: Additional conditions:

L.
2.

3.

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 NSAI 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 NSAI, or when the
approved type no longer conforms to legal requirements. The recall of the Type Approval can be issued by
NSAT 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 NSAT 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 NSAT in Dublin.

49.49.1169.02.12
Page 2 of 2
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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 (gedndert durch EU/2018/989),
2017/655 (gedndert 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 / refating to

Mafinahmen zur Bekdmpfung der Emission von gasférmigen Schadstoffen und
Luftverunreinigenden Partikeln aus
Verbrennungsmotoren zum Antrieb flir mobile Maschinen und Geréte.
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

X  Erteilung einer Typgenehmigung
Granting of a type approval

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

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



TUV SUD Auto Service GmbH
Westendstralke 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 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;

Fahrzeugausfiuhrung:
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

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



TUV SUD Auto Service GmbH
Westendstralke 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

1.4

1.2,

1521,

1.2.2.

1258

1.2.4.

1.2.5.

1.2.6.

1.2.7.

1.2.8.

1.2.9.

1.2.10.

1.2.11.

1.212,

Prifprotokoll
Test report

Technische Daten des Prifobjekts
Technical data of test-object

Fahrzeugausfiihrung (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 / Ausfluhrung:
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
Paosition 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
Westendstralle 199
D-80686 Miinchen

&

Auto Service

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

Motortyp / type of engine:

Familie / Family:

19-00885-CP-GBM-00

5076/2800
NRE4V2.22HPA

Perkins Engines Company Ltd.

Seite / page 4/16

1.2.13.

1.2.14.

1.2.15.

1:2.46.

2.1.

2.2,

2.3

24

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

NO,-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*0315*00



TUV SUD Auto Service GmbH
Westendstralze 199
D-80686 Miinchen

&

Auto Service

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

Motortyp / type of engine: 5076/2800

Familie / Family:

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

NRE4V2.22HPA

Seite / page 5/16

2.5

2.6.

1.

Voorkehrungen gegen Manipulation
Anti-tampering devices

Motoren mit ECU:
Engines with ECU:

Motoren mit mech.
Emissionsminderungseinrichtung
Engines with mechanical
Emission control

Hersteller verwendet Drehmomentsignal

ECU zur ISM-Priifung

Manufacturer uses ECU torque signal for

ISM-Testing

Gemessenes Drehmoment auf

dem Priifstand =z 0,93 x Drehmomentsignal der

ECU

Dynamometer torque = 0,93 x ECU torque

signhal

Drehmomentenkorrekturfaktor
ECE torque correction factor

Priifung / Test

see emission control strategy
aftachments

Entfallt
not applicable

Ja
yes

Ja
yes

Entfallt
not applicable

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

Ort:
Location:

Datum der Prifung:
Date of Test:

Prifungbericht Nummer:
Test report number:

Perkins Engines Company Ltd.
Frank Perkins Way
Peterborough

PE1 - 5FQ / United Kingdom

13.05.2019

19-00885-CP-GBM

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



TOV SUD Auto Service GmbH
Westendstralle 199
D-80686 Minchen

Auto Service

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

Motortyp / type of engine:

Familie / Family:

19-00885-CP-GBM-00

5076/2800
NRE4V2.22HPA

Perkins Engines Company Ltd.

Seite / page 6/16

4.1.

41.1.

4.2

4.2.1.

422

4.2.3.

424

4.3.

4.31.

4.3.2.

4.3.3.

Prifbedingungen
Test conditions

Driicke 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:
Idling speed:

Zwischendrehzahl:
Intermediate speed:

Nenndrehzahl:
Rated speed:

Drehzahl bei Héchstleistung:
Speed at max. power:

Fur die Prufung 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™!

52,2

1,0 ppm (mg/kg)

835,8 kg/m?

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 7/16
Motortyp / type of engine: 5076/2800
Familie / Family: NRE4V2.22HPA

4.4, Schmiermittel / Lubricant

4.4.1. Marke / Make Cat C5-4

4.4.2. 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)

5.2.1. Die Leistung bei den angegebenen Motordrehzahlen, die von Hilfsaggregaten
aufgenommen wird, die fur die Funktion des Motors unerldsslich sind und fur die
Prafungen nicht eingebaut werden kénnen (laut Herstellerangaben) sind
aufzufihren:

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

Typ u'f'd Kennzeichen angegebener Drehzahl

des Hilfsaggregats Power absorbed by auxiliary (kW) at indicated engine speed

Auxiliary type and T

identifying details 0 0 0 Inter- ax. 0

Idle 63% 80% 91% wad. | Poler. 100%

Total (Pfll) (kW) *kk L 2 dkdk *kk dhkk kkk *k%k

€24*2016/1628*2018/989EV4/D*0315*00
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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

5.2.2. Die Leistungsaufnahme bei den angegebenen Motordrehzahlen von

Hilfsaggregaten, die die mit dem Betrieb der nicht fur den StraRenverkehr
bestimmten mobilen Maschine bzw. des Gerats in Verbindung stehen, mit dem
Motor verbunden sind und fir die Priifungen 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
;jrgg llflﬂgs;:;rlzgifshen angegebener Drehzahl
. Power absorbed by auxiliary (kW) at indicated engine speed
Auxiliary type and y ry (kW) : g P
identifying details 0 0 0 nter- | Max. 0
Idle 63% 80% 91% Wied. | Powar 100%
Total (Pr’i} {kW). *kk *kk *khk *kk *hR *kk *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 Prifung gemessene
Hoechstleistung (Pm,) (kW)
Maximum power measured on 452 = s
test (Pw,;) (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 (Py)) 0,0 0,0 0,0
Nettomotorleistung
Engine net power 452 55 55
Pi=Pmn, - P + Pri
6. Bedingungen bei der Priifung
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 fz not within specified range

Meereshodhe 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 fur die 20... 30

Einlassluft (°C)
Applicable intake air temperature range (°C)

T Prufergebnisse
Test results

Prufergebnisse gemaft 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 fir NRSC-Emissionen
NRSC Emisions restults

7.1.1.  Angewandter NRSC Prifzyklus
Applied NRSC test cycle

Zyklus / Cycle C1[C2 | D2 | E2 | E3 F | G2  G3 | H

Einzelphasen Prifzyklus /
Discrete mode

Mehrphasenzyklus (RMC)

RMC X
7.1.1.1  Mode length: 1800 sec
7.1.1.2 Sampling time: 1815 sec
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7.1.2 Einstellung des Leistungsprifstandes (kW)
Dynamometer setting (kW)
Einstellung des Leistungsprifstands (kW) bei
angegebener Motordrehzahl nach Anpassung fiir 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 55

25 11,3 13,8

50 226 27,5

75 33,9 41,3

100 45,2 55

0 Die Einstellung des Leistungspriifstands 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

T2,
7.1.3. Verschlechterungsfaktor (DF): ermittelt im Dauerlauf
Deterioration Factor (DF): determined by durability test

7.1.4. IRAF:Bestimmung / IRAF determination

Emissionen PN
Emissions (g:‘(li\?\lh) (gl:\?\lh) (g;r'dk?\;h) ?;;\:qvg; (gfwvh) ((’f ';‘Qﬁ'z‘)’
oo fj;:f:‘:;ﬂ:’; 0,0270 | 0,0086 | 3,4900 | 3,4986 | 0,0002 | 0,1814
?;‘;‘i’_’g’:lz;‘Lﬁ’;‘"‘r‘;‘;ﬂ:g;fg:f" 0,0237 | 0,0539 | 49417 | 4,9956 | 0,0075 | '0.002
B v, | 17 | 7 | | | |
Cyelos with rogmrameiion 2 2 ? ; . ’
i f;;’g:;‘:’ef"m adeitive) -0,0001 | 0,0008 | 0,0244 | 0,0252 | 0,0001 | 0,1651
Ev‘i‘:‘gﬁ't’;gtznf,“s‘;f§;,°" 0,0269 | 0,0093 | 3,5144 | 3,5237 | 0,0004 | 0,3465
o 57k <50

* = values are not multiplied with 102
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7.1.5. Die nach Zyklus NRSC gewichteten Ergebnisse der Emissionensprifung
The cycle weighted emissions results NRSC
Eﬂ:;;:ggz" co HC NOx | HCNOx | PM | #f:\:rh)
(o/kWh) | (g/kWh) | (g/kWh) | (g/kWh) | (g/kWh) (x 1012)
Priifergebnis ohne
Regeneration
Tagh rastltwithicit 0,0057 0,0041 3,1238 3,1279 0,0003 0,0933
regeneration
DF
additiv 1,567 1.5 1,0 - 1,0 1,0
additiv
Il(ru"kr(:!
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 KI
Test result with DF and K 0,009 0,007 3,148 3,155 0,0004 0,3
Grenzwerte Stufe V
Limit values Stage V 5,00 ) ) 4,70 0,015 1
Leistungsklasse des Stamm
Motors / Net power (P) 47 ki P 5. 56000
7 IRAF = Anpassungsfaktor fir die sporadische Regeneration
IRAF = infrequent regeneration adjustment factors
7.1.6. Nach Zyklus gewichtetes CO; (g/kWh): 752,71
Cycle weighted CO; (g/kWh):
7 Nach Zyklus gewichtetes NH3 (ppm): -
Cycle weighted NH3 (ppm):
7.2. Informationen zur Durchfiihrung der NRTC-Priifung

Informationen concerning the conduct of the NRTC test

7.2.1.  Angewendte Verganglich Prifzyklus
Applied transient test cycle

NRTC

LSI-NRTC

T:212

Verschlechterungsfaktor (DF):

Deterioration Factor (DF):

calculated/fixed

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




TOV SUD Auto Service GmbH
Westendstralle 199
D-80686 Miinchen

Auto Service

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

Familie / Family:

19-00885-CP-GBM-00
Perkins Engines Company Ltd.
Motortyp / type of engine: 5076/2800

NRE4V2.22HPA

Seite / page 12/16

T1.2:3 Die nach NRTC Zyklus gewichteten Ergebnisse der Emissionspriifung
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
(#Wh)
(x 10"2)

Ergebnis der Prifung mit Kaltstart
Cold start test result

0,176

0,019

3,685

3,704

0,0006

0,1206

Ergebnis der Prifung 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

1,5

1,0

1,0

1,0

kn/kra (DF) multiplikativ
Kr/ked (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

Abschlieiendes Prifergebnise mit
DF und IRAF
Final test result incl IRAF and DF

0,063

0,016

3,28

L]

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

g IRAF = Anpassungsfaktor fur die sporadische Regeneration

IRAF = infrequent regeneration adjustment factors

7.24.  Hotcycle CO; (g/kWh): 796,43
1.2.5. Nach Zyklus gewichtetes NH3 (ppm):

Cycle average NHs (ppm):

Cold NRTC Hot NRTC Limit
- ppm - ppm 10 ppm

7.2.6. Zyklusarbeit fur Warmstartprifung (kWh) 6,7889

Cycle work for hot start test (kWh)
7.2.7. CO; im Zyklus fur Warmstartprifung (g) 5408,40

Cycle CO: for hot start test (g)

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




TUV SUD Auto Service GmbH
Westendstralle 199
D-80686 Miinchen

Auto Service
Techn. Bericht Nr. / Techn. Reportno.  19-00885-CP-GBM-00
Hersteller / Manufacturer: Perkins Engines Company Ltd. Seite / page 13/16
Motortyp / type of engine: 5076/2800
Familie / Family: NRE4V2.22HPA
7.3 Far die Prifung verwendetes Probenamesystem:
Sampling system used for the test:
7.3.1 Gasférmige Emissionen: Rohgas-Probenahme
Gaseous Emissions: raw gas sampling
7.32 PM: Teilstrom-Probennahme
PM: partial flow sampling
Methode: Einfachfilter
Method: single filter
Partikelanzahl: Teilstrom-Probenahme
Particle number: partial flow sampling
7.4, Endergebnis der Emissionspriifung
Final emission results
Emissionen co HC NOx | HC+NOx | PM g’fkwm Zyklus
Emissions (g/kWh) | (g/kWh) | (@/kWh) | (g/kWh) | (g/kWh) (x 1012) Cycle
NRSC abschlieRendes
Prifergebnis mit DF
und Kl 0,009 0,007 3,15 3,16 0,0004 0,3 C1
NRSC final test result
with DF and Kl
NRTC abschliefendes
Prufergebnis mit DF
und Kl 0,063 0,016 3,28 3,30 0,00086 0,3 NRTC
NRTC final test result
with DF and Ki
Grenzwerte
Limit values 5,00 - - 4,70 0,015 1
7.4.1 CO; result: 796,43
7.4.2. In service monitoring reference values:
7.421 Reference work (kVWh): n.a
7.4.2.2 Reference CO; mass (g): n.a
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Zusatzliche Prifpunkte fur den Kontrollbereich
Additional points for the control area
Emission at | Engine PN
control point speed Torque &0 HO NOx HC+NOx P (#/kWh) x
(rpm) (Nm) (g/kWh) (g/kwWh) (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:

1. Anlagen
Enclosures

1. Beschreibungsbogen Nr. NRE4V2.22HPA_Regulation EU 2016_1628
einschlieltlich 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

Fuel Compliance Statement

Operation and Maintenance Manual

IRAF summary

APPLICATION & INSTALLATION MANUAL

Particulate Control Diagnostic (PCD) System Information
NOx Control Diagnostic (NCD) System Information
Perkins Tamper Prevention Description

Control plan

NCD Demonstration
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IV. Statement of conformity:

Die unter Ziffer 1.06 angegebene Beschreibungsmappe und der darin beschriebene Typ
entsprechen der genannten Priufgrundlage. Der unglinstigste 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
Prufberichtes ist nur nach schriftlicher Genehmigung des Priflaboratoriums zulassig

The information folder as mentioned under No. 1.06 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.

TQV 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
Societé Nationale de Certification et Luxemburg B27180
d'Homologation s.ar.l. Luxembourg

B. Sc. Ramazan Kose

Munich, 06.09.2019
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Anlage/Attachment
Power and Torque Curves
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Application for approval of;

Engine Family NRE4V2.22HPA
Engine Code As information document
Directive No., (EU) 2016/1628
Issue no. of Submissicn 1
Reason for Extension or Revision New Submission
Extension History N/A
1of18
Laterpillar: Confidential Yellow 31/07/2019
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Appendix 3

Information document

PART A

1 GENERAL INFORMATION

1.1. Make (frade 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 plan(s):

1.8, Engine-type-designation/engine family designation/FT:

1.7, Category and sub-category of the engine type/engine family:

1.8. Emissions durability period category:

1.9. Emissions stage:

110 In case of NRS <19 kKW anly, engine family consisting exclusively of
T engine types for snow throwers: Yes/No

1.11. Reference power is:

1.12. Primary NRSC test cycle:

1121 In case of variable speed IWP category only, Additicnal 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 use (if applicable):

20f18

Caterpillar: Confidential Yellow

Perkins Engines Co Ltd, also branded

as Caterpillar

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

Perkins Engines Co Ltd
Frank Perkins Way
Peterborough

PE1 5FQ United Kingdom

Caterpillar Energy Soluticns GmbH
Attn: 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

\'

NO

rated net power

1

Not applied
Not applied
NRTC

N/A

31/07/2019
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PARTB
2

2.1

2.2,

2.3.

23.1.

2.3.2

24.

24.1.

2.4.2,

2.4.3.

2.5,

286.

2.7.

2.8.

281

2.8.1.1.

28.2

283

2.8.4.

2.8.4.1.

2842

2.8.5.

2.9

2.10.

2.10.1.

210.2.

2.10.3.

30f18

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

Ignition Type;

Configuration of the cylinders

Position of the cylinders in the block:

Bere centre to centre dimension {(mm}):
Combustion chamber type/design

Open chamberfdivided chamberfother(specify)
Valve and porting configuration:

Number of valves per cylinder.

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

Method of air aspiration:

Fuel

Fuel Typne:

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

list of ;additional fuels, fuel mixtures or emulsions suitable for use by the engine, as daclared 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:

Ratic of fuel to oil:

Fuel supply typa:

Engine management systems;

Miscellaneous devices:
(if yes provide a schematic diagram of the location and order of the devices)

Exhaust gas recirculation (EGR}): Yes/No
(if yas, complete section 3.10.1 and provide a schematic diagram of the location and order of the
devices)

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

Alr Injection:
(if yes, complete section 3.10.3 and provide a schematic diagram of the location and order of the
devices)

Caterpillar: ConfidentTal Yellow

four stroke cycle

Compression ignition

in-ling

94mm

Open chamber

cross-flow, 1 inlet, 1 exhaust
2

0.55

Water

pressure charged with charge
cooler

Digsal {non-road gas-oil)

Liquid-fuel only

B20 biofuel per ASTM D7467
or EN16709:2015

NO

N/A

N/A

Commen rail

electronic control strategy (2

NO

YES

NG

NO

31/07/2019
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2.10.4.

211,

2111,

2.11.2.

2113,

2.11.4.

2.11.5.

2.11.5.1.

2118

211.8.1.

2117

2.11.8.

2.11.9.

40§18

Cthers

Others: Yes/No (if yes, complete section 3.10.4 and provide a schematic diagram of the location and

orcer of the devices)

Exhaust after-treatment system:
{if yes provide a schematic diagram of the location and order of the devices)

Oxlidation catalyst:
(if yes, complete section 3.11.2)

DeNOQXx system with selective reduction of NOx {addition of reduging agent):
{if yes, complete section 3.11.3)

Other DeNOx systems:
(If yes, complete section 3.11.3)

Three-way catalyst combining oxidation and NOx reduction:
(if ves, complete section 3.11.3}

Particufate after-treatment system with passive regeneration:
(if yes, complete section 3.11.4)

Wall-flow/non-wall-flow

Particulate after-treatment system with active regeneration:
{if yes, complete section 3.11.4)

Wall-flowfon-wall-flow

Cther particulate after-treatment systemns:
(if yes, complete section 3.11.4)

Other after-treatment devices (specify):
{if yes, complete section 3.11.5)

Other davices or features that have a strong influsnce on emissions: Yes/Nc (if yes, complete section

3.11.7Y:

Catarpiliar: Confidential Yellow

©24*2016/1628*2018/989EV4/D*0315*00

NO

YES

YES

NO

NC

NO

NO

Wall-flow

YES

Wall-flow

NO

No

N/A
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PART G
3, ESSENTIAL CHARACTERISTICS OF THE ENGINE TYPE(S)
N"";a NRE4V2.22HPA Parent eng alns typo Englna typas within the anglne famlly
umbar Typo2 Typa 3
31 Engina Idontification
EXE Engine fype destpration 507612800 18472800 E1823500
312, Englns typa designation shown on sngine mardng: yasi yes yes yos
Tha sedlal numéer s angravod | Tha setlal numbior ko engraved | Tha aerial numbsr s angraved
‘onlo an alurirup plate wilsh | enta n aluminum plate which | onte-an Bminfam piata which
oy ba keated on alther the right | mey bs lacsted on aither the Hight | rmay be located on efther the right
o lefl hand sbdo of tha cyliatkt | or lff hand sido of the cylindar | or latthend =ide of the cynder
2.1, Lasation of tha statulory marking: blook itls howt nplacoby | block,kts held Inpiace by2 | black, ils hokiln place by 2
vivals. Tha serlal wumberls | thels. Tha serlal puinber ks |  fivets. The seral number b
ehctrankally lssuod 1 somience | alcetronically lssuad In saquenics | slactionically lssuad n soquanca
attho baginring of the angine. | - attha begnning of i anglna | at the beginning of tho engine
B9sermbly pocesa, agsembly provess. assarbly process.
The EU Cerlficals number s | Tho EU Cankata nwmberl | Tho B Gartifkals number s
) shonn o a plastio sat adhesive | shown on o plastiaself achasiva | shown on & plastic sslf adhestve
14 Mathod of allachmant of tha slatulory marking: ebel it o e g case Liony| iaoel fited o the tiring case front, hmlmﬂmpu':enmg 308 fiont
cover of the engina. vavot of the englne. cover af ths sngina,
3.1.5. f":“"“fm‘;"h“:‘?n:‘":t‘:ﬂ'“' angina idanilfiaton nuner (complals Soe Altachmont See Allachnant Soe Allachmant
£ Porformenve Paramaters
Dockarad tated speed () 2600 2600
Fual daliveryrstrofe (mev3) for dosel anqing, fusl flow fh) for olfver an-
2214 ot Yook m’ W2.735% 23345%
r (KA 5 45
: 2800 7500
Fuiel dolpveryfetrolte Tar dlesel engin, hael lav {47 for cthar an-
I R 427 45% 13 15%
EEEF] Menfimaim et povwar (EV: EA 3
32 Declared Spoud pry: 1860 1600
Fue{ deftvary/stroks for dlsgal englne, firat fiow () for othar one
5,231 n‘.’.',. Cvorylatoko brmd) ler dasal an o 52.6 5% 469 5%
537 Deaksrod ma| fim: %2 235
2.4 Declared {00 % tost spesd: 2800 2800
25, test epeed: 1860 1880
26, 1000:200pm T000:200:pm
27 384D 140ipm 204041 40rpm
B, NfA [T
WA WA,
'S5e almohment A A,
Enging last
Guired: YesHa, No A HiA
Deser/plen, Ineluthag photagraghs andior rawings, of ths systsmfor
3411, {mountingtha englns on tha kst bench Inclucing tha powor ranszniselon A A WA
shait for connacfion to the dynarmmeter:
542, Exhaust nixing charmbsr imanulacturer: YsiNa [T WA WA
3.4.2.1,|Exhawst mixing chamber dacription, Ehlograph endior draving: WA iR iR
3.4, anufach rars chiesan NRSG; RMG/Discrets mads MG A iR
2.24. }aketional HRsSC: Eatozrc WA A WA
2.43. pumm. of pr yclas priot to snslsnt test 4 [} MNIA
3.4.5. Bre-sandiloning for RWG HRSS: Stoady stale oparaton ANC: RIC HiA NiA
3451 In ¢ace of RMC, nuimber of pre-condiiondng RMC prorfo AMC NRSC 2 A A
EXA Lubrioallon sysfem
351, Lubrtaan tormporsiury
3511 M gk ET) -0 )
T ED 138 125 fconfimiousii35
3512 |Maimumideg. O iy iy (oo
c Gylindor
. Bota (em: 84 84 B4
3 Straks (mond: 100 100 100
hurmbor of syndars: 4 4 4
64 Engine bolal swopt volume r: 210 2218 EAH
65, Swopd volums per cylndor as % of paranl gngine; a0 100 00
66, oluimelslo otk 1731 +067-08 81 W61 08 1731 1061 0B
Ekctronko contielkd igh Elactronlc contraliod high. Elecironic centolied high
ressur il shet Ijeston, sua mutl zhal infectan, essure it shet Injaction,
Combusilun syslam dascription: e nfotr rm\lljl:cnh‘ o | e m-lrln;m‘ | e l'mrlimhuh. @
‘anteznt combustion ban eniwant ombiiston bow antrant combastion bond
358, Diavings of chambar and piston crovy 565840 5656405 5698403
358, Min A Inkot and outhol port= (rerizy 504 g 531 a2 604 M2 531 e 804 e §31 prr2
3550, Vateo timing
56107, | M Htoné sngias of oporing arel olosing i eken Is dead conira
8107, |or aqubvaloni data:
Maximuam E Inlet frer) 85 €5 55
baximum fE 8. [ [T
|
[iatet vaivs oponing dog BIDCY 13 BT08, 138T0C 13 BIDC
Talotvako ckising {dog ABDC) 4 ABOT 43 ABDG 43 ABDC
Exhavet valve opening tdeg BEGC) 43 BBOC 43 BBOC. 43 880C
Exhaust vaive oksing [deg ATOC) 1T ATOC 13ATOC 13ATOS
50M18
Carrplar, Corfidertizl Vel w
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| S0THZEN S1EZE00 S16H/ZE00
26.102. | Ruaronce andior seting rangs: 816075 G502 035025
Varinbia vaivs Iving syslam: Yesrfio M He o
Type: sonlinuousionialy hiA i, NiA
Gom pliago stktangls: NIA A WA
confiquraitan
positon, 3iza 4nd MuMBeT; crossfow, 1 el § exhalist | orossllow 1 it 1 exhaust | cross-ow, 1 knkk, 1 axhausl
Inot_fmmg 3% E 36
Exhonst g ) g 0
. Crialing ayatem
37,1, Linutd coating
S50 risture - Elnylene gylool | 50550 midws - Ethylens gyel/ | S0:50 midture - Efvylens gyl
3710, |Weturaof laukt: mropylens gyico] sndluater | propylane plcolandwater | sropytano gyloolnd wtsr
ENETE T ositia Yos Yoo Yos
IETETI V. Singlo Inlograted guarrivan | Singls Wlsgralsd geardeiven | Singie nlagrated gear driven
123 ' cenfrfugel pumg contrfugal purip: wenrifvgal purmg
i rathts): 251 1251 1251
——_"—*‘ - T o o
Minimum coolant terparature af qutket (deg. €l specticetion eratieaton artlcdtin
1.4, Madmim soolant terpereiure at oulie] (lsg, G 112 [+f. 2°CF 12 [ 20 112 (- 2'0]
A cooking NiE WA ()
fan: YastMo [Y2) HA KiA
igpele): A WA [
X Divvs ozl WA A WA
X Moy tamperelnre atrefsionce gt ideg. O A A HIA
Refetance polat boeation HiA HiA HiA
¥ Agnlrall
251 | Maxicmm allovioks Ttaka deprassicn st 106 % srgive speed end at 100
- % load (4Pa)
3611 [With claey ak deanar, s 5 3
3643 [Wih dity ok hanar: 75 76 78
N Batwson ol cleansr ot and | Betwean Al cleanol oulleland | Befvaen alr clasnar outlst and
2813 Looatian. of rmasurament: turbocharger inkok turboshargar Inlst lurbochargat hist
382, Fressure charger(s): Yesilia oz Yes Yas
5600403, 5600404, SE0GI55, | GAA0A03, GAOD4DA, £603306, | SE00403, 5DO4CA, GO03ITB,
2821, |Typate): 5403397, 5014004, 5014035, | 8800307, 514034 6814036, | SED3NT, 551403, 5614038,
5814040, 5814341 5914040, 514041 5814040, 5814041
822 DestTption and seheratls chagram of tre systom fe.g. “"“—'M:; d 1 e T'":‘M;;‘E'““
| prassure, warta gato, VT, Twin lurbo, okoJ: - Sihgla : Slngle = Slhgla
W - Wastapito W Mastegatn W - Viaslegale
EErY [Gharga e eooter: Yoo Yax Yes Vs
2031, [Typo oirainar-naioroharspecty) A Al Alr
ir coaler sulet temp 70C % spucd and 100
832 (oot O 8 = 50
Pressure Farge cookr at 100-% engihe
pead and o 100 % Ibad (kPa); T0kpa 10ka 10kp2
Intaka thistte vakve: Yestie No Ne He
Daviea for (acysling wankeasa gases: YeNo Yes You Yo,
i e e Allachomont See Aliaghamant
Pl 5.10 of Arnex Vila Dalegaled Rege A oA it
Wik [T MR
Desetliption of inkt path, (wih dewings, phetographs andfer part num-
bars):
Ak ter WA WA iR
Type:
ik airsifencer [T WA [T
5. Fayaton
Dascription of 1o axiatet sysiem (Wil drawings, pistos andier part
284, e NiA A HA
EEED Meximurn exbaust {deg.0); 720 730 730
Meximumpormiasibls xhaustbackprassws at 160 % angie spead and
393, i e 1625 144 113
3534, |Location of messwremont: Engino Baok Prassuro Yalwo Out | Englris Back Pressurs Vakv Oul | Engins Back Pressure Valve Out
Exlaust backpressure at foadng keval spaciiiad by manufaciuror for
394, veriabla roshiclion after-eatmant &l star of last (kFs): 1825 141 144
Batiwoon englia and Batvoan enghasnd Betwoan ongine and
5941, |Locallon and spoedfiad conditione: ehtetreatment atfull bad rated | altervestmenl atfullload rawed | aRertreciment ot fulloed ral
epovd 5 spesd
555, Extaus! thrsie vahve: Yoo Ho Ho e
.10 Hiscollanaous davieas; Yasile Yoz Yes Yo
ERTS Evhaust ges rocmulotion [EGR) oz Yes Yoz
tigh Walor caolod EGR. High Walar coated EGR. High Walor cacted EGR. High
ERLER P baswimy prossur toop. EGR vabva Is on | prossura loop, EOR valve ks on | prosaue loop. EGR vaka ls on
packyls o ket side of tha EGR costar. | Iho ot s of e EGR eodfar, | Hha Lnkot skla of tha EAIR caoer,
X [Watar ifection
1. [Gperation principk: N iR [
. [Ariyesion
1. |Sperallen priveiple: [T WA [
X Stfirs
AT [Types A £y R
Gof18

Canenpellar: fon % devdia
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T 507672800 815412800 516212800
241, Exhaust allortroalment systam
EXEEN i ogaiton

Placo(s} dt o first alter-
BALLL. [ davions Attor urbo Alter turtio Afierturbo

finimum distance| NA (%) Na
imum distance] DEined by exbaust gas temp koss| Deflned by sxhaus gas lemp loss| Defined by axheus! gas temp loss)
constranod conshrained

Maxlum tarmperature deap (1om exhauist or lurbing oure! to first aflor-
31112 | actinont doviee (dag, ) #statect Par A&I guids Par A&l gukls Per AR quide
3.11.1.2.0. | Tast conditions for measursimani: Pat AB gusio Per Al guida Par AB guide
EXTRES mmt athnlel s {eeg. Ch It Par A8l gukda Fer Adl quido Per A% quide

Tost oondhiions Tor moasuremant: Par ALl guida Far Afl guide Per AGl guile.

Duidation catelyst

[Numbar of calafylic corvaiters %, BOE, DPF 2,00C, DPF 2, 00G, DPF

Cinienskont and yolupss of the gatalyll sonvoriarts): COS 1720 101.6mmi 241 | DOC 1720%101.8mmiz41 | BOG 472021018 mms2.41

Total sharge of prochous malaks (g 1E47170. 1E47178 E4TTTO

) BASF Technology Na-BASF- | BASF Tachnology No - BASF- | BAEF Tachnology No - BASF-
Relalive concenlration of anch compound: TEX-1603 A TEX 003
Subeteala (strtioture wnd matarial): Monolith. Geramie Monobh, Cararmis Menofth, Coramic

Coll donaity feolts ;. DOC 456 callsfegem DCC 465 callsduicm BOG 46,5 oolls/seiom
Ty of cxialng Tar tha patalylic Slainlass Steel Gan ‘Stalrioss Siasf Can Slainisss Slael Gan
Galalyife axhaust sfler-ralmant system for MOX o throe wey caalyst
Typa: HiA WA [
Murbar of calalyly and aktrants: THA WA HIA
Typa of catelyllo action: Nin A HiA
Dlimenskns and valumo of tho catalylls convartar(s): Ni A NiA
Tolal cherga of praclous malals; i NiA WA
31136, |Rolallve cancaniration of nach compound: HiA Nig NiA
31157, |Substale tstructurs and meerieh; HIA A Nk,
3413 Call donslty: HiA [ Wik
311.3.9. | Typo of casing for tha catalyi convantar(s): HiA [T 7
EX Malhod of rageneration: HIA [ [T}
3, Infraquent raganeration: YesiNo: WA WA i
EX Horrma) operaling tamperature range {deg. G): 173 ) [T}
5118102, |G Toagent: Yesitin A A [T}
5.11.3.12.1. | Typa and concentialion of Tor catatylic action: i, i A
Lowast conceniralion of fe active Ingrediont prosent In i reagenl thal
112122. | as not acivate wetning syetom (Cinin) (oD A WA WA
2,11.3.12.3,_| Nowmal operational rangs of repgent; WA A, NI
213124, slandard: A MNIA, HIA
FRIERER Pm sonsor(a): Yesitio [ Mo No
3113451, |Type: Nip, MIA HiA
3113132, [Loostion(s) HiA 1A [Ty
311214, o ): Yesitlo HiA WA Nia
3112140, [Typo: HiA NiA A,
3112142, [Locationts); WA A NI,
3,114, 2 sysism
) Cal DPF whh rriovall low OPF wih Caramic vall flow DPF wih
91144, [Type of Miralion: walHlow nomwall-fodother (spacily) sl tagonerslion passhg reganralon nesiva rogonetaton,
2U067Y, 5516657, 5652444, | 5299670, 5516657, 5652444, | 5283679, 6516057, 565244,
si142. |Type: 5550407, 5404873, 5602542, | G550407, 6404873, 5502542, | §580407, 5404870, 5502542,
.11.4.2. ¥pa: B516613, 5539708, 6404873, | 5515613, 5509709, 6404873, | 5515613, 5390708, 5404873,
5206583, 8516557 5236586, 5516657 523856, 5516657
7ollg

Caennac Coniidenial Yo'
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50762800 618472800 416212800
3.114.3. | Dhrensions snd capaclly of & regiront systomn: 1720 % 1624 i/ 3.51 1720 1524 /35| 1720 162y /3,51
34144, Lacation phacas) and e 1ien and iaimint dlstancets) frem englhe: In serme cangwduuluw aliar | Insame canbm alier | Insame w“uoc Al
Minimuin dfstance o engina Deflned by 00C Delingd by DOC. Osfined by DOC
Maximum distanca from engina Definad by DOC Defined by DOC Defined by 00

Soat kvaks ats monliorad using

Booliavels are monitered using:

Soct bvals ara oaftored Lsing

3.11.45.  [Method or system of regeneration, doscriplion andror deawlig: dalta n sansars atap censore o 3 oamorn
5.11.45.1,__|Infrecuent regeneration: Yasrio VES YES YEB
341452 |Winimum exhaust g2s lerpershura for inital procedis Deponds on SV, Deponda on 8Y, Depends on 8Y,
~ " g O): 250400 250-400 -4
EXA Catalylis coaling: VosHo HiA HiA [
A81. 1Type of catalytie adon: HIA HiA NiA
.11.4 Fual botra satalyst FBG): YasiNo HiA HIA 15N
1.4 Moimal optating lemperabine rangs (deg. O3 147 - 600 147 - 800 147 - 800
d Nowgal operating pressura nge 6Pa) 9.5.29 81-19.6 B.1-19.7
.__iStovage capesity sootiach fa]. Sool - 21y Sgot- 21y Sool - 21y
1. |Oxygen sanson(s): YesiNe MiA A HA
A 2. |Type MiA HiA Iy
X Lotation{s): Nify A A
L1105, Ouher efigrireatment govices NiA A A
4 Bescriplion and gperation: N DA A
3 EYTER
L1, Humber of eyskes yith 2
6.2 Humber ef cycles withoyt 17 17 17
Ki Oisr dayicafs] o foaturefe) HA, NA HA
7 Typels) A HA A
312 Fual food for liquid-tualled Gl or, whera applicatile, dual-fus!
f epiras
5124, Faod plimp
31210, [Pressura (kPa} of chaaclsristic diagmm: 102.5kPa MAX 103.5kPa MAX 103.8kPa MAX
122, Infootion spstarit
ST T
L2.21 1. |Vypalsh: 6594332 5584332 8594332
12312 [Raled sump sposd {ip; 1400 1400 1400
1913 [ per slroka or gyghe el il jnjeotion ef rafer! sposd: A6.8£5% 427 46% 3.3 $6%
2.1.4._ | Vorqua peak puimp speed (prm): 5og A00 800
i3 par sroks oy gycle st ful Injscbon attorguo paak spoad 58 +5% BIE 5% 48935%
i i diagrant. £0a3122.1.0.10312.2.1 5. 2003.922,11 10312215, 5009.12.2.1.1. 40 3.12.2.1.5.
Metliod ysed; on aginelon pavg on engine on engina on angina
1222 | Wjeclon fiping
3.122.2.1, | njecion liming curve: toctrant ¥wp heczonk tiniing map
237, |Stl Ty 10.7°BT0C 81BTDE
L1223 [Injaction pping
12231, | Longih(s) (v 1182 1182 1162
12232, intomal dhamotar frm); 3 3 3
5 ¥ [Cotmman mll: YewHo Yas Yas Yo
12041 {Type: Diract Blesel Infaction Direct Diesal injoglion Direct Gosel njoction.
jeciH's)
1237, |Type(s): 5503942 E2H E555042
Elactionleally controled up lo a ontrelled up to 2 condralled up o a
31232 |Opening prazsure (cPak Yeaskan of 20G000KPa ok of 200006k Frevdrarn ol Z00000kba
3424, ECU: Yasila Va3 “ag Yoy
31240, [Typate): 8588314 5596314 5805314
31242 | Sofyara cambration urvberey ARZZD AAZ3A AAZ85
Sommunicallon standard(s) fot accass b dam siream Information: (SO
31243, 27145 with 130 15765-4 (CAN-basedyISO 27145 with IS0 13400 (FCR: SAE Mgaw SAEJ1930 SAE J1939
|P-hosad)fBAE J1938-73
A Govamor
L1251, |Typa(s) Eloctronlo Captrel Eloctronio Corlrol Ekclranic Conlrol
[Spoed st vhich cut-oif staris under ful toad: 280045 260045 260045
Waximuin no-boad spesd: 28A0+140iprny 2940:1401pm 29401 0rpm
1254, [l spesd; 1000+200pm 1000200 pm. 1000 H00rpm
3.126. Cotd:starl systems YasiNo YES YES YES
L1261, | Typets): Blopplyge Glouglugs Chvphigs
Opfional glowiphugs for amblont | Optenal giovghiga for emblont | Optional glowglugs for amblent
34262 |Onseripton: tonpmalita down lop-25°C | lamosratur down top 25'C tamparatura down lop 25°G
a0 {Hited by Perkins sz custormor | {fitlod by Parking as customer | {ftied by Perking as cuslomer
oplion) cplian} opliony
3,127, Fun! tomparstra £ ha iot fo o fuel Infsciion prmp
21271, [Mm [ 25 75 26
51272, |Maximum fdop, Ci; 75 15 75

Bofts
Curerpillae £

i Vel
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5OTE/2000 1642800 $152/2500
Fusi fead for liguid fusi spark [gnition angina N HiA i,
. anblirahior A HiA (Y7
14, {Typelsy: ) [T NiA
. Fort fuei tnfaction: Nih MiA NI
2.1, single-poind £ mudkpolnt NiA HiA Y
2.2, Typals): HiA HiA E7:Y
Dirmc! lnjecton: Hi&y HiA A
Typale): [T MiA [
Firel tempsrelurs i focaion speciied by AMN B/Gr T3 A, Y7}
Localion: HiA A [N
blnimem {deg. ©) WA 73 )
Maximum {deg €} [ A [T
ol faed lor gasaous fuel engines or whara applicatle, dual fuel
5.14. en-girtas [in tha case of systema Iald aut In a diffgrent mannar, A Ly KA
3uppty oquivelent information)
14, Fuok LFQ ING-H/NG-L NO HLANG el spacifo LNG ) Ty [T}
22, F porisar(s), HIA A HiA
14 Typoia} HiA A )
14 Humbor of pressure radugtion stagas WA A [T
12, Prassura In final stage vilvlnum and maxinwm, (kPa) WA A A
14 N 7 HiA
.14 HiA hea, HiA
Irfection NiA NiA A
Hia b HIA
7Y hiA HIA
A [ HiA
DA Nip HA
HiA, e HiA
1 [N A HHA
Adjusimand poeslhililias: [ A HA
ritet manifold ifection Ni HiA WA
jeclion: siagla-pointhulll-point Ni, [T HiA
/eclion: zoninuous/simulienuausly Tmad? sequentialy fimad Ni, [T H7A
I Neg, NiA HiA
Typets): NiA, [T WA
Adiugimont poscibltion: HiA HiA HiA
Bupph puiny: HiA [T N
Typefs): A HiA H/A
Injactorfs) A HEA HAA
Type(s): NiA Hra HiA
Directinfection NiA WA [}
Injaction i NiA WA HIA
Type(sy. [ [T} HiA,
Injection timing {; [T A HIA
Injaclorfe) HiA A HIA
14821, | Typolak [ A HiA
Z. oy oF characterislic dlagram: HiA HiA NI
147 Etachsmic Gamtrol Ut ECL] HiA HIA NiA
T4 |Typeise HiA HIA NiA
472, litfss: WA HIA NiA
4,7.0. | Soitware calioralion numrber(e). WA HIA NiA,
X Approvals of snginas for seversl fuef composifons WA WA 1A,
1451, | SoN-acaplive fezlure: Yes/No HiA HIA 73
o102 |Coration for a spochlc gas conmosiion: NG-HING-LIHG-HLS LNGIFual WA WA i
spuctic LNG
2.148.3. for a spacific g ition: MG-HTANG-LTINGHLT WA N L7
149, |Feet Temparatura presstrs mguistor fig stage HIA (1Y [
145.1 inikrm (dog. G A [T} Wi,
1492, |Maddmum (deg. C): 7Y A, A
[2.15. Iniilon systam NiA NiA A
15.] Jigntion cofifsy HiA, Nid, A
L15.1.1 peds): 1Y MiA A
4512, [Humber: HiA NiA A
15 Spark piugis) HIA, A A
1520, [Typalsk A i, A
1522, | Gop soling: [ NiA. A
153, agnoto A, i, A
1531 Typets: NiA [y A
354, quitian o3/t WA, Wi 7y
34544, | Stollo advanco wih respecttotop desd canire (crank angle degrass); NiA Nin Nk
31642 o map: Nifs Nifs ik
31643. | Eledronis gonirol: Yasrho Nif Nifs Nik
Eaplanalory Hotes o Appandix 3;

[Fopinote markers, featiates and axplonslory notes nol i ba staled on the informaiion document)

() A detinedin Annox || to Delegatad Regulatlen (EU} 2017654,
(@) Refertoseslion 2.4.13 In Annax IX {anglne Fanalty dofindlon).

Sof13

Catonpiliar: i Janti b fell oy
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INDEX

NRE4V2.22HPA
Attachment Reference No Description
A 2101, Engine Schematics
B 3.8.51 Device for recycling Crankcase Gases
o] 2.11. Exhaust After-treatment Systam Schematics
D 3.1.5 Lecation of the Engine dentffication Number
E 33.2 Run In Procedura
F 36.8 Drawing of Cembustion Chamber and Piston Crown
G 3.822 Pressure Charging System
H PCD and NCD Demonstration Test Data

100f18

Caterplftar: Confidential Yelow 31/07/2019
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A 2.10.1.

404J-E22TA Engine schematics

Intake Throttie
Valve

110f18
Caterpillar: Confidential Yellow

Engine Schematics

Sensor Index:-

1. Coolant Temp

2. Primary Engine Speed

3. Secondary Engine Speed

4. Fuel Rail Pressure

5. Fuel Temperature

6. Atmospheric Pressure

7. Air Inlet Temperature

8. Oil Pressure (switch)

9. Intake Manifold Pressure
10.Intake Manifold Temperature
11.EGR Valve Position
12.Intake Throttle Valve Position

e24*2016/1628*2018/989EV4/D*0315*00
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B 3.8.5.1 Device for recycling Crankcase Gases

Closed Circuit Breather

Privacy

Sepurator |
I . I gk = A
O way D e t
Valve A
Engine €
g
~ T

fynt) | T
Filter \\\?/J‘\ L vt} !

ot ﬂ e
: e |
Aertrestment 2RO IDTINE

1Zof18

Caterpillar: Confidential Yellow 31/07/2019
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C 2.11. Exhaust After-treatment System Schematics

404J-E22TA After-treatment System Schematics

]
Exhaust
From

=y e J Exhaust
‘ < to Tailpipe
S
S

1- DOC Inlet Temperature

2 - DPF Inlet Temperature
3 - Delta P Sensors

130f18
Catarpillar: Confidential Yellow 31/07/2019
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D 315 Location of the Engine Identification Number

Engine Identification Number location

Engine Identification Plate layout

I DOPerkins ] [ [
58 SMP;W [ LIST NUMBER Bl u
[

| ASSEMBLED N (ALWAYS GIVE ALL NUMBERS) 4774080

140f18
Caterpillar; Confidential Yellow 31/07/2019
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E 3.3.2

Step 1
Step 2
Step 3

Step 4

15018
Caterpillar: Confidential Yellow

Run In Procedure

Engine speed Engine Load Duration (s) Notes

Low idle No load 30 All steps repeated until engine has
accumulated 55 run hours

High ldle No load 30

Rated speed Full load 90

Peak torque speed Full load 20

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

31/07/2019
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F 3.6.8 Drawing of Combustion Chamber and Piston Crown

Combustion Chamber 404)-22TA

Fuel Injector

Cylinder Head

Pistan

s

Cylinder Block

Piston Crown

16018
Caterpillar: Confidential Yallow 31/07/2018

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

EGR Mixer Single stage

Turbocharging system

XXX,

b i
| ]

EGR Valve

170f18

Caterpillar: Confidential Yellow

31/07/2019
e24*2016/1628*2018/989EV4/D*0315*00



NREAV2.22HPA_Regulation EU 2016_1628

H PCD and NCD Demonstration Test Data
For NCD and PCD demonstration data, Please refer to the following documents provided in the information pack:

Perxins Stage V Non-Road Particulate Control Diagnostic {PCD} System information
Section §. Appendix

Perkins Stage V Non-Read NOx Control Diagnostic (NCD} System Information
Saction 8. Appendix

18018
Caterpillar: Confidential Yellow 31/07/2019

e24%2016/1628*2018/989EV4/D*0315*00
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From: Mark Donlon <mark.donlon@commonwealthequipment.com>

Sent: Thursday, March 14, 2024 11:52 AM

To: Tyler Davis

Subject: Emissions for Barford 36x80 Tracked Stacker BF80T-850

Attachments: 404)-E22TA Emissions 1 BF80T-850.pdf; 404)-E22TA Emissions 2 BF80T-850.pdf

Caution! This message was sent from outside your organization. = senderégrl]c;cel:

attached is Emissions for Barford 36x80 Tracked Stacker BF80T-850 ﬂ‘;

ANNA KOEPKE

BILLING REPRESENTATIVE
Commonwealth Equipment Corp.
36 Hazleton Street

Ashley, PA 18706

[x]
1511

jing

Office: 877-217-4474, ext. 414
Facebook | Mobile: 570-417-1097
LinkedIn www.CommonwealthEquipment.com

CAUTION: External Email.

Use caution before opening any links or attachments. If you are unsure of the contents please contact

the sender by phone or speak with your Office Manager before opening the Attachment or clicking the
Link.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY OFFICE OF TRANSPORTATION

2021 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) 019/30/2020 - 09/30/2020
/.

Certificate Number: MPKXL02.2IR1-039 Expiration Date: g g e T g Revision Date:
123172021 ompliance Division NiA
Model Year: 2021 Mobile/Stationary Indicator: Both
Manufacturer Type: Original Engine Manufacturer Emissions Power Category: 37<=kW<56
Engine Family: MPICXL02.2IR1 Fuel Type: Diesel
After Treatment Devices: Diesel Oxidation Catalyst, PTOX-DPF-Active
Non-after Treatment Devices: Elcctronic/Electric EGR

Pursuant to Scction 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 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 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.




y EXECUTIVE ORDER U-R-022-0276
fm CALIFORNIA PERKINS ENGINES COMPANY LTD. New Off-Road
e 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
YEAR ENGINE FAMILY (liters) FUEL TYPE (hours)
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, Welder, 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+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 | €O PM | ACCEL | LUG | PEAK
37<kW <56 | Tier 4 Final STD N/A | N/A 4.7 50 | 003 N/A N/A | N/A
CERT - = 3.5 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 / éd day of October 2020.

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:
3.BHP@RPM  mmistroke @ peak HP (lbs/hr) @ peak HP 6.Torque @ RPM  mm/stroke@peak

5.Fuel Rate:

7.Fuel Rate:

B.Fuel Rate:

9.Emission Control

Engine Family 1.Engine Code  2.Engine Model  (SAE Gross) {for diesal only) ___(for diesels anly) __(SEA Gross) torque (Ibs/hr)@peak torqueDevice Per SAE J1930
MPKXL02.2IR1 5076/2800 404J-E22TA 74@2800 47.2 29.1 270@1600 887 20.7 DDI, TAA,ECM,DOC,PTOX,
Parent c22 EGR
MPKXL02.2IR1 6182/2800  404J-E22TA  60@2800 39.3 24.3 235@1600 499 176 DDITAAECM,DOCPTOX,
c22 EGR
MPKXL02.2IR1  6184/2800  404J-E22TA  67@2800 427 263 252@1600 53.6 189 DDI,TAAECM,DOC,PTOX,
c2.2 EGR

TAA=TC + CAC



Certification
EU TYPE-APPROVAL CERTIFICATE

Communication concerning the:
- EU type-approval,

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

and of the Council) V)

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

Reason for extension/refusal/withdrawal '; - N/A

SECTION

LI Make (trade name(s) of manufacturer): Perkins Engines Co Ltd,
Caterpillar

1.2 Comunercial name(s) (if applicable): 404J-E22TA (Perkins)
C2.2 (Caterpillar)

1.3. Company name and address of manufacturer: Perkins Engines Co Ltd
Frank Perkins Way
Peterborough PEI 5FQ
United Kingdom

1.4. Name and address of manufacturer's authorised
representative (if any): Caterpillar Energy Solutions GmbH
Attn: General Manager Research and
Development
Carl-Benz-Strasse 1
68167 Mannheim
Germany

L. Name(s) and address(es) of assembly/manufacture plant(s): Perkins Engines Co Ltd
Frank Perkins Way
Peterborough PEI 5FQ

United Kingdom

L.6. Engine-type-designation/engine family designation/ET (1); NRE4V2.22HPA
1.7 Category and sub-category of the eagine

type/engine family (V) NRE-v-4
1.8. Emissions durability period category: Not Applicable/Cat1/Cat-2/Cat-3 Y
1.9. Emissions stage: V/ SPE
1.10.  Engine for snow throwers ©: Yes/No
CT-10-124 Rev 03 49.49.1169.02.12

Page 1 of 7
NSAL 1 Swift Square, Northwood, Santry, Dublin 9, [reland. Telephone: (+353+1) 807 3800, Facsimile: 01-807 3844



Certification

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

SECTION II
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 II1

The undersigned hereby certifies the accuracy of the manufacturer's description in the attached information document of
the engine-type/engine family " 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 engine-type/engine family (") meets/does-notmeet (") the requirements laid down in Regulation (EU)
2016/1628.

2, The approval is: grantediextendedirefusedivithdrawn (Y

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

5. 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 ... 7,
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



Certification

EU Type Approval No: e24*2016/1628*2018/989EV4/D 0315 *01)

s

2.2

2.3.1.

2.6

2.7.

2.8.1.

2.8.1.1.

2.8.2.

2.8.3.

2.8.4.

2.8.5.

29.

Addendum

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

Common design parameters of the engine-type/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:

Jour stroke cycle/two-strokeeyelelrotary

(1)

Compression ignition/spark-ignition
¥in-lineadial/other(specifiy ¥
Air/Water/@i

naturatly-aspirated/pressure charged/
pressure-charged with-charge-eooler

Diesel (non-road gas-oil)/Ethanolfor

Liquid-fuel only/Gaseous-fuel only/Dual-
fueltype LA Dual-fruel type 1 B/Dualfuel

type2A/Dual-fuel type-2B Dual-fuel
fype3B Y

List of additional fuels compatible with use by the engine declared by the manufacturer in accordance with
point 1 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 hich  Ji - ;
L istril Ligi
injeetor/Common rail/Carburettor/port
other(speeify)

meehanical/electronic control strategy

49.49.1169.02.12
Page 3 of 7

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



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.

2.11.1.

2.11.2.

2.11.3.

2.11.4.

2.11.5.

2.11.6.

2107

2.11.8.

2.11.9.

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 U
Yes/No !

Fas/No

Yes/No ¥

Yes/Ng (U

¥es/No

Yes/No

Yes/No

Fes/No

Yes/Do U
Yes/No

No

49.49.1169.02.12
Page 4 of 7



Certification

S

EU Type Approval No: ¢24*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
310 Engine type designation shown on engine
mark: Yes/No (! Yes 1 Yes
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.
3.2.1. Declared rated speed (rpm): 2800 2800 2800
32012 Declared rated net Power (kW): 55 50 45
3.2.2, Maximum power speed (rpm): 2800 2800 2800
r) : .
3.2.2.2. Maximum net power (kKW): 55 50 45
3.2.3. Declared maximum torque speed (rpm): 1600 1600 1600
3.23.2. Declared maximum torque (Nm): 270 252 235
3.6.3. Number of Cylinders: 4 4 4
: 3
3.6.4. Engine total swept volume (cm?): 2216 2216 2216
3.8.5. Device for recychrg;(rﬁnkcase gases: Yes/ Yes ¥ Vi
; I§)
3.11.3.12. Consumable reagent: ¥es/No No No No
3.11.3.12.1- Type and concentratl{.)n of .reagent N/A N/A N/A
needed for catalytic action:
s 0]
3:11.3:13: NOx sensor(s): ¥es/No N No No
. m
3.11.3.14. Oxygen sensor: ¥es/No No No No
3 1))
3.11.4.7. Fuel borne catalyst (FBC): ¥es/No No No No

CT-10-124 Rev 03

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

49.49.1169.02.12
Page 50f 7




D

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

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

[tem Number Item Description Parent Engine / Engine types within the family (if
Engine type applicable)
3811, 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):
3.8.3.3. 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):
3.93.1 Location of measurement: Engine Back Pressure Valve Out
3.11.1.2, Maximum temperature drop from exhaust
system or turbine outlet to first exhaust , . ;
after-treatment system (deg, C) if Per A&I guide | Per A&I guide Per A&I guide
stated:
3.11.1.2:1. 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/Ne
3.8.1. Dynamometer torque greater than or equal
to 0,93 x ECU torque: Yes/Neo (V
382 ECU torque correction factor in case that
dynamometer torque less than 0,93 x ECU torque: N/A
11.1. Cycle emissions results
Emissions CO (g/ HC (g/ NOx (g/ | HC+NOx | PM (g/ PN Test
kWh kWh) kWh) (g/kWh) kWh) #kWh | Cycle®
NBSCOmlit WiiDE | some | gmr | a5 316 | 00004 | 03 c1
NRTC Final testresultwith | g 0,016 3,28 33 0,0006 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

11.2.

CT-10-124 Rev 03

COs result:

NRSC:
NRTC:

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

49.49.1169.02.12
Page 6 of 7

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




Certification

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

11.3.

11.3.1.

L1332

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

Reference CO; mass (g): N/A

Explanatory notes to Annex IV:
(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).

A 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 L

) 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.

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



Certification

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

Index to the Information Package

Date of issue:
Date of latest amendment:

Reason for extension/revision:

[.  Additional conditions, and advisory
notes on legal alternatives.

2. Test report(s)
- numbers(s):
- date of issue:

- date of latest amendment:

3 Information document
- number(s):
- date of issue:

- date of latest amendment:

Documentation:

6" November, 2019.
N/A

N/A

19-00885-CP-GBM-00
06.09.2019

N/A

NRE4V2.22HPA Regulation EU 2016 _1628
31.07.2019

N/A

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



Certification

EU Type Approval No: e24*2016/1628*2018/989E1V4/D*0315*00

Appendix: Additional conditions, and advisory notes on legal alternatives

A: Additional conditions:

L.
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 NSAIL Breaches of this requirement will
lead to a withdrawal of the Type Approval, and in addition may be subject to criminal prosecution.

Al 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 NSAI, 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 NSAT 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 NSAT in Dublin.

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



TUV SUD Auto Service GmbH
Westendstrale 199
D-80686 Minchen

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 (gedndert durch EU/2018/989),
2017/655 (gedndert 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

Malnahmen zur Bekampfung der Emission von gasférmigen Schadstoffen und
Luftverunreinigenden Partikeln aus
Verbrennungsmotoren zum Antrieb fir mobile Maschinen und Geréte.
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: o

Genehmigungsstand / Approval status

DJ Erteilung einer Typgenehmigung
Granting of a type approval

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

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



TUV SUD Auto Service GmbH
Westendstralte 199
D-80686 Minchen

Auto Service

Techn. Bericht Nr. / Techn. Report no.
Hersteller / Manufacturer:
Motortyp / type of engine:

Familie / Family:

5076/2800
NRE4V2.22HPA

18-00885-CP-GBM-00
Perkins Engines Company Ltd.

Seite / page 2/16

0.1

0.2

0.3

04

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
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14

1.2,

1:2: 7.

12:2

1.2.3.

1.2.4.

1.2.5.

1.2.6.

1.2.7.

1.2.8.

1.2.9.

1.2.10.

1.2.17.

142

Priifprotokoll
Test report

Technische Daten des Prifobjekts
Technical data of test-object

Fahrzeugausfiihrung (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
Pasition 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
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Motortyp / type of engine: 5076/2800
Familie / Family: NRE4V2.22HPA
1.2.13.  Artder Zindung: compression ignition
Ignition type:
1.2.14. Luftansaugverfahren: Turbocharged
Method of aspiration:
1.2.15.  Abgasnachbehandlung DOC+DPF
(sporadische passive /aktive
Regeneration)
Exhaust-after-treatment: DOC+DPF

(infrequent active and passive
regeneration)

1.2.16. AGR: Yes
EGR:

2:1. Motorabbildungskurve: see Attachment of this report
Engine mapping:

22, Dokumentation zur Ermittlung der see 'Deterioration Factor
Verschlechterungsfaktoren: Determination for Perkins’ document

Deterioration factor determination
documentation reference:

2.3. Dokumentation zur Ermittlung der see test resulis 7.1.4
Regenerationsfaktoren (periodische
Regeneration):
Regeneration factor determination
documentation reference (infrequent
regeneration):

24. Prufbericht

Test report

NO,-Control Diagnostic: see emission control strategy
NO,-Control Diagnostic attachments
Particulate-Control Diagnostic: see emission control strategy
Particulate-Control Diagnostic attachments
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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 = 0,93 x Drehmomentsignal der yes

ECU
Dynamometer torque = 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:
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4. Prufbedingungen
Test conditions

41, Drlcke bei Nenndrehzahl
Pressures at nominal speed

4.1.1. Ansaugunterdruck: 5,0 kPa
Intake vacuum:

4.1.2. Abgasgegendruck: 16,1 kPa
Exhaust gas back pressure:

4.1.3. Ladeluftdruck: 129,1 kPa
Charge-air pressure: (After intercooler)

4.2, Prifdrehzahlen bei NRSC Test
Test speeds with NRSC

421.  Leerlauf: 800 min!
Idling speed:

422 Zwischendrehzahl: 1600 min"!
Intermediate speed:

4.2.3.  Nenndrehzahl: 2800 min”'
Rated speed:

4.2.4 Drehzahl bei Hochstleistung: 2800 min™’!
Speed at max. power:

4.3 Fur die Prifung verwendeter Bezugskraftstoff
Reference fuel used for test

4.3.1: Cetanzahl / Cetane 52,2
(ASTM D-613)

4.3.2. Schwefelgehalt / Sulphur content 1,0 ppm (mg/kg)

4.3.3.  Dichte / Density 835,8 kg/m?
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4.4, Schmiermittel / Lubricant

4.4.1. Marke / Make Cat C5-4

442 Typ/ Type 10W-30

5. Motorleistung / Engine performance

51. Motordrehzahl / Engine speeds
Leerlauf / idle: 1000+200 min™'
Zwischendrehzahl / Intermediate: 1600 min’!

Nenndrehzahl / Rated: 2800 min!

52 VVom 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 firr die
Prifungen nicht eingebaut werden kénnen (laut Herstellerangaben) sind
aufzufthren:;

The power absorbed at indicated engine speeds by necessary auxiliaries for
engine operation that cannot be fitted for the test (as specified by the
manufaclturer) fo be stated:

) Leistungsaufnahme des Nebenaggregats (kW) bei

Typ und Kennzeichen angegebener Drehzahl

des Hilfsaggregats Power absorbed by auxiliary (kW) at indicated engine speed

Auxiliary type and | =

identifying details 9 5 5 nter- ax. 0

Idle 63% 80% 91% med. | Power 100%

Total (Pf,l) (kW): kkk *h* *kk kkk *kk *kdk dkk
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522, Die Leistungsaufnahme bei den angegebenen Motordrehzahlen von
Hilfsaggregaten, die die mit dem Betrieb der nicht fir den Stralenverkehr
bestimmten mobilen Maschine bzw. des Gerats in Verbindung stehen, mit dem
Motor verbunden sind und fir 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
Typ und Kennzeichen | 5 400ebener Drehzahl
des Hilfsaggregats Power absorbed by auxiliary (kW) at indicated engine speed
Auxiliary type and =
identifying details 0 0 Inter- ax.
Idle 63% 80% 91% wigd. | Poiwet 100%
Total (Ph!) (kW) ki kkk kkk *k%k *kk *kk Fkk
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 Prifung gemessene
Hoec_:hstlastung (Pm) (kW) 452 55 55
Maximum power measured on
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 (Pr)) 0,0 0,0 0,0
Nettomotorleistung
Engine net power 452 55 55
Pi=Pm,i-Pri+ P

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 3 not within specified range

Meereshohe der Prilfeinrichtung (m) Entfallt

Altitude of test facility (m) not applicable

Trockener Luftdruck (kPa) Entfallt

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

Einlassluft (°C)
Applicable intake air temperature range (°C)

7 Prufergebnisse
Test results

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

Tl Ergebnis fir NRSC-Emissionen
NRSC Emisions results

7.1.1. Angewandter NRSC Prifzyklus
Applied NRSC test cycle

Zyklus / Cycle C1|C2 | D2 | E2]| E3 F | G2 | G3 | H

Einzelphasen Priifzyklus /
Discrete mode
Mehrphasenzyklus (RMC)

RMC B
7.1.1.1  Mode length: 1800 sec
7.1.1.2 Sampling time; 1815 sec
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7.1.2 Einstellung des Leistungsprifstandes (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 5:5
25 11,3 13,8
50 22,6 275
75 33,9 41,3
100 452 b5

N Die Einstellung des Leistungspriifstands 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

T2

7.1.3. Verschlechterungsfaktor (DF): ermittelt im Dauerlauf
Deterioration Factor (DF): determined by durability test

7.1.4. IRAF:Bestimmung / IRAF determination

Emissionen PN
Emissions e M NOx | HC+NOx| PM | prin)
(9/kWh) | (g/kWh) | (g/kWh) | (g/kWh) | (g/kWh) 109

Prifergebnis ohne Regeneration | 157 | 0,0086 | 3.4000 | 34986 | 0,0002 | 0,1814

Test result without regeneration
10,002

Priifergebnis mit Regeneration
Test result with regeneration 00237 | 0,0539 | 4,9417 | 4,9956 | 0,0075 1

Zyklen Anzahl zwis. regen.*
Cycles between regeneration 117 117 "7 17 17 17

RN ot nr 2 2 2 2 2 2
plgyl f;‘:fﬁg;’g,t (adiditive) -0,0001 | 0,0008 | 0,0244 | 0,0252 | 0,0001 | 0,1651
%‘;‘;f,?;f,t:,ﬁf:;fjf" 0,0269 | 0,0093 | 3,5144 | 3,5237 | 0,0004 | 0,3485
e o <sa

* = values are not multiplied with 1012
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7.1.5, Die nach Zyklus NRSC gewichteten Ergebnisse der Emissionenspriifung

The cycle weighted emissions results NRSC

Emissionen
Emissions

co
(a/kWh)

HC
(g/kWh)

NOx
(g/kWh)

HC+NOx
(g/kWh)

PM
(g/kWh)

PN
(#/KWh)
(x 10'2)

Priifergebnis ohne
Regeneration
Test result without
regeneration

0,0057

0,0041

3,1238

3,1279

0,0003

0,0933

DF
additiv
additiv

1,57

1,6

1,0

1,0

1,0

kru! |‘(rd
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 KI
Test result with DF and Kl

0,009

0,007

3,148

3,165

0,0004

0,3

Grenzwerte Stufe V
Limit values Stage V

5,00

4,70

0,015

Leistungsklasse des Stamm
Motors / Net power (P)

37 kW< P < 56 Kw

E IRAF = Anpassungsfaktor fir die sporadische Regeneration
IRAF = infrequent regeneration adjustment factors

7.1.6.  Nach Zyklus gewichtetes CO; (g/kWh): 752,71
Cycle weighted CO; (g/kWh):

7.1.7.  Nach Zyklus gewichtetes NH3 (ppm): -
Cycle weighted NHz (ppm):

7.2. Informationen zur Durchfihrung der NRTC-Priifung

Informationen concerning the conduct of the NRTC test

7:21. Angewendte Verganglich Prufzyklus
Applied transient test cycle

NRTC

LSI-NRTC

7:2.2. Verschlechterungsfaktor (DF):
Deterioration Factor (DF):

calculated/fixed
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7.2.3.  Die nach NRTC Zyklus gewichteten Ergebnisse der Emissionsprifung
The NRTC cycle weighted emissions results

Emissionen
Emissions

co
(a/kWh)

HC
(g/kWh)

NOx
(9/KWh)

HC+NOx
(g/kWh)

PM
(g/kWh)

PN
(#kWh)
(x 102)

Ergebnis der Priifung mit Kaltstart
Cold start test result

0,176

0,019

3,685

3,704

0,0006

0,1206

Ergebnis der Prifung mit
Warmstart ohne Regeneration
Hot start test resuit 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

kn/kra (DF) multiplikativ
ku/ka (DF) multiplicative

IRAF Korrektur
IRAF adjustment

-0,0001

0,0008

0,0244

0,0252

0,0001

0,1651

Priufergebnis mit IRAFs
Test result with IRAFs

0,0400

0,0106

3,2793

3,2899

0,0006

0,2965

AbschlieRendes 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

9 IRAF = Anpassungsfaktor flr die sporadische Regeneration
IRAF = infrequent regeneration adjustment factors

7.2.4.  Hotcycle COz (g/kWh):

7.2.5, Nach Zyklus gewichtetes NHs (ppm):
Cycle average NH: (ppm):

796,43

Cold NRTC Hot

NRTC

Limit

- ppm - ppm

10 ppm

7.2.6. Zyklusarbeit fur Warmstartprifung (kWh)
Cycle work for hot start test (kWh)

727.  COzim Zyklus fur Warmstartprifung (g)
Cycle CO; for hot start test (g)

6,7889

5408,40
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7.3 Fur die Prufung verwendetes Probenamesystem:
Sampling system used for the test:
7.3.1 Gasférmige Emissionen: Rohgas-Probenahme
Gaseous Emissions: raw gas sampling
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 Emissionspriifung
Final emission results
Emissionen co HC NOx | HC+NOx | PM (F:;;'kwm Zyklus
Emissions (g/kWh) | (g/kWh) | (g/kWh) | (g/kWh) | (g/kWh) (x 1012) Cycle
NRSC abschliefendes
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 abschlieffendes
Prufergebnis 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
Limit values 5,00 i i 470 0,015 1
7.4.1 CO; result: 796,43
7.4.2. In service monitoring reference values:
7.4.2.1 Reference work (kWh): n.a
7.4.22 Reference CO2 mass (g): n.a
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Zusatzliche Priifpunkte fir den Kontrollbereich
Additional points for the control area
Emission at Engine PN
control point | speed | 'ordue ca HO NOc | HGHNOk | PM 1 unnmys
(rom) (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.

7:9: Bemerkungen: none
Remarks:

11 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

Fuel Compliance Statement

Operation and Maintenance Manual

IRAF summary

APPLICATION & INSTALLATION MANUAL

Particulate Control Diagnostic (PCD) System Information
NOx Control Diagnostic (NCD) System Information
Perkins Tamper Prevention Description

Control plan

NCD Demonstration
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IV. Statement of conformity:

Die unter Ziffer 1.06 angegebene Beschreibungsmappe und der darin beschriebene Typ
entsprechen der genannten Prifgrundlage. Der ungiinstigste Fall wurde entsprechend
Prozessbeschreibung ,Erstellung von Gutachten® bestimmt.

Der Prafbericht darf nur vom Auftraggeber und nur in vollem Wortlaut vervielfaltigt und
weitergegeben werden. Eine auszugsweise Vervielfaltigung und Verdffentlichung des
Prafberichtes ist nur nach schriftlicher Genehmigung des Priflaboratoriums zulassig

The information folder as mentioned under No. 1.06 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.

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

Genehmigungsbehbrde/ Land/Country Registriernummer/
Approval authority Registration-number
Kraftfahrt-Bundesamt (KBA) Deutschland/ KBA-P 00100-10
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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/Aitachment
Power and Torque Curves
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NRE4V2.22HPA_Regulation EU 2016_1628

Application for approval of:

Engine Family NRE4V2 22HPA

Engine Code As information document
Directive No. (EU) 2016/1628

Issue no. of Submission 1

Reason for Extension or Revision New Submission
Extension History N/A

1lofl8
Caterpillar: Confidential Yeliow
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NRE4V2,22HPA_Regulation EU 2016_1628

PART A

1.1.

1.2.

1.3.

1.4.

1.5.

1.6,

1.7,

1.8.

1.9.

1.10.

1.12.

1.12.1.

1.12.2.

1.13.

1.14.

2018

Appendix 3

Information document

GENERAL INFORMATION

Make (trade name{s) of manufacturer):

Commercial nams(s) {if applicable):

Company name and address of manufacturer:

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

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

Engine-type-designation/engine family designation/F+:
Category and sub-~category of the engine typafengine family:
Emissions durability period category:

Emissions stage:

In case of NRS <10 KW only, engine famlly consisting exclusively of
engine types for snow throwers: Yes/No

Reference power is:
Primary NRSC test cycle:

In case of variable spesd IWP category only, Additional propulsion test
cycle:

In case of WP category only, additional auxiliary NRSC test cycle:
Transient test cycla:

Restrictions on use {if applicable):

Caterpillar: Confidential Yellow

Perkins Engines Co Ltd, also branded

as Caterpillar

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

Perkins Engines Co Ltd
Frank Perkins Way
Peterborough

PE1 8FQ United Kingdom

Caterpillar Erergy Sofutions GmbH
Afin: General Manager Research and

Development
Catl-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"

NO

rated net power

C1

Not applied
Not applied
NRTC

N/A

31/07/2019
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NREAV2.22HPA_Regulation EU 2015_1628

PARTB
2 COMMON DESIGN PARAMETERS OF ENGINE FAMILY (1)
2.1. NRE4V2.22HPA four stroke cycle
2.2, Ignition Type: Compression ignition
2.3 Configuration of the cylinders
2.3.1. Position of the cylindars in the block: in-line
23.2 Bore centre to centre dimension {mm): 94mm
24, Combustion chamber type/design
2.4.1. QOpen chamberfdivided chamber/other(specify) Open chamber
24.2 Valve and porting configuration: cross-flow, 1 infet, 1 exhaust
2.4.3. Number of valves per cylinder: 2
2.5, Range of swept volume per cylinder (cm3): 0.55
2.6 Main Cooling medium: Water
27. Mathod of alr aspiration: pressure charged with charge
cooler
2.8. Fuel
2.8.1. Fuel Type: Diesel (hon-road gas-oif)
2811, Sub Fuel type (Natural gas/Biomethare only):
2.8.2. Fuelling arrangement: Liquid-fuel only
2.8.3. list of additional fuels, fuel mixtures or emulsions suitable for use by the angine, as declared by the ~ B20 biofus! per ASTM D7457
manufacturer in accordance with point 1.2.3 of Annex | to Delegated Regulation {EU) 2017/654 or EN16709:2015
(provide reference to recognised standard or spacification):
284 Lubricant added to fuel; - NO
284.1.  Specificaticn: N/A
2.8.4.2 Ratio of fusl to ofl: N/A
2.8.5. Fuel supply type: Commeon rail
2.9, Engine management systems: elactronic control strategy (2)
2.10. Miscellaneous devices: NO
(if yes provide a schematic diagram of the location and order of the devices)
2.10.1. Exhaust gas recirculation {EGR): Yes/No YES
(if yes, compieie secticn 3.10.1 and provide a schematic diagram of the location and order of the
devices)
2.10.2. Water injection: NO
(if yes, complete section 3.10.2 and provide a schematic diagram of the location and order of the
devicas)
2.10.3. Alr injection: NO
(if yes, complete section 3.10.2 and provide a schematic diagram of the location and arder of the
devices)
30f18

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

2.10.4.

211

211.1.

211.2

2113,

2.11.4.

2.11.8.

2.11.5.1.

2.11.8.

2.11.6.1.

2.11.7.

2.11.8.

211.9.

40fi8

Others

Others: Yes/No (If yes, complete section 3.10.4 and provide a schematic diagram of the location and

order of the devicas)

Exhaust after-treatment systemn:
(if yes provide a schematic diagram of the location and order of the devices)

Oxidation catalyst:
{if yes, completa section 3.11.2)

DeNOx systerm with selective reduction of NOx {addition of reducing agent):
(if yes, complete section 3.11.3)

Other DeNOx systems:
(if yes, complete section 3.11.3)

Three-way catalyst cambining oxidation and NOx reduction:
{if yes, complete section 3.11.3)

Particulate after-treatmeant systermn with passive regeneration:
(if yos, complete section 3.11.4)

Wall-flow/non-wall-flow

Particulate after-treatment system with active regeneration;
(if yes, complete section 3.11.4)

Wall-flow/non-wall-flow

Cther particulate after-traatment systems:
(if yes, complate section 3.11.4}

Other after-treatment davices (specify}:
(if yes, complete section 3.11.5)

Other devices or features that have a strong influence on emissions: Yes/No (if yes, complete section

3117,

Caterpillar: Confidentiat Yellow

NO

YES

YES

NO

NO

NO

NC

Wall-flow

- YES

Wall-flow

NO

No

N/A

31/07/2019
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NRE4Y2 ZZHPA_Regulaticn EU 20161628

507512500 §164/2000 318212000
EXTR Exivuzst aftardrazimsnt systam
3.11.1, Lasatior
Placats) and maderumrénmum distanze{sHrom anghie o sl aiter-
(LT E N Hioubichoiion Afterturba Allar bwbo Afta! lurke
Winiovum distanca HA, BA, HA
Defined by sxhausl gas temg koss | Defined by axhaust gas femp loss] Defined by exhaustgas 1o foos|
Masfmuim dlacy constralned constrainad o
axdvum lorparalure diop from aidhaust or turbine oLt o fest ailar-
21102 |aatmont devies (dag. O) Tstatec: Por AB| quids Par At guldo Per 281 ukda
3.11.12.1. | Tasi condilions for maasurarment: Prer Al gukda Por A&l gulds For Afl guida
:olg\':r;:.lm tampsraturs atiniat fo st alior-traaloank davis (g, OF. K Fer Al ko [ JRS—
Tasteondiions for moasurament: Far AR guidy For ARl gukta Por bl qubda
Oxtdafion calalyst
Mumber of catalylic Gonveriara and afarenks: 2, D0C, DPF 2,D0G, DPF 2.DOG, DPF
2.11.2.2. | Dimsnsions andyokima of tha calalylie DOC 17205 101.8mmi2.41 | DOC 1720 x10.8mm/2.41 | 0GOS 172.0%101.8 mm/ 241
31123 | To|chianga of procious wmalals fgy: [T 1E4717G EATITG
] BASF Tachnology No - BASF- | BASF Teanclogy Mo - BAGF- | BASF Tachnokigy No - BAST-
31124,  |Reletivs concontration of anch ¢ampovnd: TEX-1 803 TEXASIE TEx-1008
31726 [Subshals siractyne sd malarkn): Monkth, Commic Monolth, Coterrl: Monoh, Cemvia
34128 |Saldonaty foalisfaganiy: DOG 48,5 caliz/sgem BOC 435 cellsisnom D00 48,5 collsfagem
31127, [Typd of sesing for the calatytn converars): Siatnleya Bieal Can Sialnkoas 8o Can Slainless Sieci Can
RIER Catsiyite axbaust aftor-trsstiant sysigt for NOx o ihrea way cataiyst
NIA HiA A
[ HiA N
ik WA A
311,94, | Dimenslons and yalure of Ihe calalytic convedor(s): [T Wi, WA
20135, |Totatcharge of meckous matals: HA NiA HIA
31736 |Rolatva concantretion af each campotnd: NiA A Wit
31137, Eubﬂ!ﬂln fettuctine and malarl). Wik A NI
3.1138 [Coll danaiy; [ [T [
11.3.0. Typa of cashng far fire calalytia converiaria): HiA BiA, NIA
[a.11 s fiod of WA i HiA
N nfretjuent tegenaration: Yaa/Ne; HIA [ HiA
KEER |Harmal perating lemparatina range idog, € WA, Ni& HA
XEEX (Consumabls sagent: YasiNe, NiA WA /A
3.113.127,_IType and reagant naaded for patatytic petion: NiA HIA 17
L 1 the aclve prasantin tha raagenl that
313122 | s ot sctivaio watning systam (COmin) (vo): A A i
3.11:3.123. {Norral gperational lemperslurd 1ange of reagont: WA Hi NI
3.11.3.12.4, [nternailonal standard: WA A WA
211212 |NOx sansoife: Vesite Ha No Ho
211812, |Typa; WA [T ik
2113122 |Locabonds) Wi, NiA WA
2.12.0.14_[Giygan senserda): Yealo NIA [ A
3113147, [Typa; A WA WA
3.11.2.142." | Locatonfey: WA HIA A
3.11.4, Particutats s
_ ’ Caramic wall flow DPF wih Ceramic vwall low BPF vilh Cetamiz wall fow DPF wlth
35140, |Typa ol ftrafon; wallhewd norvval-fewialhar (spacify) pasahve tageneration pasalva ragonaralian passh regansrallon

311.42.

Type:

6209079, 6516657, 5652444,

5350407, 5404673, 5302542,

5313613, 5596709, 540447,
5238586, 5516857

£285879; 5816687, 6852444, 5200579, 5518657, 5652444,
ERGO407, S404873, BE02542, 3550407, 5404873, 5502542,

5515613, 5509700, 3404673, 551!
5238568, 5514657

5613, 5550709, 5404873,

5233586, 5816657

7ol18

Calenmlle Canlidertial Fu'taw

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

314074209



MREJVZIZHFA_Regulation EU 2016_1628

$076/2800

818442600 61822900

I
3.11.4.0. Dinenslons and <f Ihe partcuata attar-Ireabmenl syslem:

1720 % 1624 it 3.51

172.0% 1824 mm/ 351 1720 % 152.4 min i 381

31144, Lacalon plaee{s) 2nd raxdmum and minimum dlsinnce(s) fram engine:

15 sard gan, immediatoly akar | In same can, knmadiately aftar | i sams can, kxdletely aker
oo [vles] Loc

Wil distance fioen angine Defined by G0C. Defined by DOC Dafined by DOG,
[Maxlonsy distance from anglie Defined by DOG Defined by DOG
) Gootkval ara maritered uaing Soct avels ato monitorad using
31145 |Method or system ol ragenaratian, daseription andor drawing: ok p 1amsore ki oo
3.11.45.1,lifrequent rageneration: YasHs _L—vgs s
Minii haust gas Ridating rocaduia Dopands on 5, Dapends on BY,
2.01.462. § P D50 - 400 e
A ic coating; Vesilo Nify A,
Typa of calalylic adlon: WA Wi
Fralbome catalys! (FBO}: YasiNo [} A
A8, |Hormal opaaiing temperaturs rangn {dog. OJ: 147 600 {47 +607
Hotrrel operal] sure NG (kPay 95-21 §1:19.7
Storage capacily soobush [g] Sool- 21y Hgt:21g
Onygen senswis): Yesio MiA HiA
3 Nib HiA,
X Locebon(z); Wik Hin
X Otfver eftey-frozimont davicas HiA NiA
Dasciption and oparebon: HiA Nea
infrequent
Humbsr of cyclas wih 2 2 2
Number of cyclos. nerallan 7 T 17
K Olhar devicafs) or feative(s) NA NA HA
T4 |Typats NA NA HA
242 Fuel focd fav Nquidshsaliod Clov, whers applicabla, dual-fual
o engines
EEFEN Fesdptimp
312,11, Pressura (kPa} or charactoristio dlagrame 1035kPa MAX 100.5kPa MAX 03.5%Pa MAX.
,12.2, Ifeciion system
12,20, Pump
ok 5554332 5394332 5584332
Refed pump speed (pmy: 1400 1400 1400
[mi per stroke o7 ycin at full Injection al fated plig gpeed 463 13% 42.7 45% 303 £5%
Tarqus perk purp spaad (i ) 800 500
memd par etroks o cyais at tull ikeciion atlrgua peale plmp spead 55.35% 53,3 :5% 29.915%
Characteristia dlagram: 800 1i2.211. 0312218, 300312.21.9. W3.12.2.1.5. £203.122.1.. 40312216,
Malhod vaed: o snginalen purp banch on 8 on engine on angina
injection Hving
Ijotion tining curve: alactrank: controlied g map | electonk: contraliad timing map | aloclion'e contrallsd tiving map
Slatfe Timing: 1078700 8.8°BTDC 41'81BG
Lengthis) {mm): 1152 1182 1192
) Anrrtar (e 3 E] 3
X Comamon k: Yewo “as Yas Yoy
241, |Typa: Dhsact Dlgsel injsclion Dvecd Diosel Injection Birect Dlesel injociion
. infsctorfs)
123.1, =) 5502842 [T 5393047
trodad up o pioa conirofad 1p bo 8
31232 [Opering pronsro (kPal: i of 200000kPa masionu of 200000k it 20000043
5,124, CU: Ves/Hp Yas Va3 Yes
3.12.4.1, gpelel: 5596314 5868314 6685414
3.12.42, oftiare cabbration numbarfs): AAZ20 AR2E4 ARZRS
tandard(s) for acooas la dala siream Infametion: (50]
27145 vilh 180 15765+ (OAN-basec)IS0 27145 with 150 13400 (T SAE 1039 SAE #1539 BAE HDI9
1P-basediSAE H309-73
Govemor
Typofa); Elactronlg Gonral Etnclrork. Conlrol Elactronic Conral
Space gt witlah out-olf siarts under full fsad: 280038 2600 +6 2500£5
MaxinEmo-kead paad: 25404 140rpm 2540+ g 2840z 140rpm
dlo spaca: 1060£700pm 1800+ 200mm 1000:260rpm
Cold-atait sysfor Yoato YES YES. YES
[Typors): Cilowphigs Glowphigs Glowplugs
Dpilonat glawplugs for awblot | Optanal glowplugs ot amblo | Gplienal glowyicgs for amblemt

1262 |Dosmpton Vetrparatvra down lop-25'C | taveralwe doanop28'C | temooraturn dov top -26°C
1262, ' (Rited by Parkins ss custorrar | (fitsd by Porkina as custormor | {ffed by Parklns a3 custornar
opllor) opllan} option)
Fus lsnpstaiyie af the fatel (o i ftol fnjechon funip
Minlirun (deg. C); 25 25 25
[l (dag. C3: 75 75 78

Boft®
Cataepritar: Canfdentiaf vellaw

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



NREAY222HFA_Repulation EU 20156_1628

£076/2000 618412000 B1A2/2800
Fuol faad for liquid fuel spark Ignition angina iR, NiA HNIA
Catbaralior Nib NiA NiA
Nik Nk NiA
NiA NiA NiA
hiA 7Y NiA
KA N NIA
WA A NiA,
1331 |Typelsh HiA NiA iR,
NEEN Fual igmporahure at localion specied by HiA HiA [
NEEXN Location: [Ty HfA [
449 Minirum dag. ©) MR HA [
EXEN Baxiinm {dog. ©) MIA HA WA
Fuol food for grseatrs fuel engines or whara applieable, duat fusl
3,14 otie (#1108 In tha casa ol syatems lald oud in a diftarent mannar, A NIA WA
supply anuivelent [nformalion)
Fuek LPG ING-HING-L NG-HL/LNZFuet 3poctis LNG N H/A NiA
3 | Praasuta gubtor(sfvaportsor{al WA HiA IR
.2, |Type(s) 1) B WA
1422, |Hurber of prassure taduclion siages hiA 7y [T}
,14.2.3, Pressurain final slage minkmum and maximun kPa) hia A HiA
24, j s HA A [y
Y3 WA A FirA,
2.54.3. Fueling system: njaction NA A NA
3.14.3.9, | Mictura sigangth regulation MR [T NiA
£ A.1, [ Syeloro deacription andfor dlagram and davings: WA KA A
144, Mixtrg unlt N/ HiA A
ALY Numbat: MiA HiA hIA
[Typale): A, WA A,
Lacation; Nig WA hih
3.14.4.4. | Adiustimed: potalilitos: Nib MIA [
3445, Aipibidd fnjactiog [ MIA HIA
31481, Jection: siagle-paink Int hiA [T NI
3.14.5.2, Jectian: confinuousssinukanaoushy timeds sequentlalty med [T) MIA NiA
ESEEEN fecllh squipment HiA HIA Nia
2.14.53%. | Typotal HiA M7, WA
3.§4.5.9.2. |Adjusivnant possibiltias: NiA A 117}
3:145.4.__[Bupply pump HiA A HA
214841, |Typalsh HIA NiAL MiA
55, | Injoclor(s) HIA NIk WA
HIA Hik HIA
NI WA A
NZA NiA HIA,
A, HIA 27
A, HIA A
i, HIA A
i, HA WA
charactorato dhagram: A HiA A
Etootronty Gomiot Urtit (SCU, WA [ A
Typals}: A HIA B
| possibilitles: A HIA A
Softvaro cafbmion nyiers): HIA 7Y HiA
ITA Appraveks of englnss for sever fuel campastians MIA N7, NiA,
140, [Sett-adapliva fealure! YesiNe MIA A, HIA
Callbration for & apaclo gaa corrpesiion: NO-HNQ-UNG-HL/ LNG/Fus|
31482 | s inG MiA MIA HiA
21483, Translormration for a apocfli gas cemposiiivn: NG-HTHQ-LTINGHLT Nia Nig WA
2,149, Fuel amnaralim prossura mguislor e siage HiA [ NIA
3.14.0.1, alriny {dog, C: Nif, [ I}
31492 [Mesipum fdeg C): HA Wik HA
3,16, Iqnltion systan HiA KA HIA
3.46. ? HA HIA HiA
2.1 Hea HiA {12
EX HiA HA WA
2, HrA WA HiA
XN NI HIA MiA
15.2.3. HIA NIA iR,
X MiA HIA NiA
3,15 Typade), 074 HIA Nid
3,154, Iyhitfort tiving conlrl: YasfNa A HIA NiA
3.154.1.  |Stabia acivanca with raspect ta tep deat centra {erank angle degraea): iR MIA A
55243 [Advance curva or rep: NI NI, HeA
51643 __|Ehctronlc confrok: YesiNa [ [ N,
Explanslory aoiss to Appendle 3:

[Faolinte markars, fooinas and explanatory netos Aot fo be siaied on tho irfomation dowiment}
{1) Aadefined n Annex Il to Dalagated Regulation (EU) 2D17/684.
{2)  Roforio section 2.4.13in Anpax 1X {engine famify definiton).

©24*2016/1628*2018/989EV4/D*0315%00



NRE4V2,22HPA_Regulation EU 2016_1628

Information Document for {EU) 2016/1628

NRE4V2.22HPA
Attachment Reference No
A 2.10.1.
B 3.8.5.1
c 211,
D 31.5
E 33.2
F 3.6.8
G 3.8.2.2
H

10018
Laterpillar; Confidential Yellow

INDEX

Desgcription

Engine Schematics

Device for recycling Crankcass Gases

Exhaust After-treatment System Schematics
Location of the Engine identification Number

Run In Procedura

Drawing of Combustlon Chamber and Piston Crown
Pressure Charging System

PCO and NCD Demonstration Test Data

e24*2016/1628*2018/989EV4/D*0315*00
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A 210.1. Engine Schematics

404J-E22TA Engine schematics

110f18
Caterpillar: Confidential Yellow 31/07/2019
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NRE4AV2.22HPA _Regulation EU 2016_1628

8 38.51 Device for recycling Crankcase Gases

Closed Circuit Breather

Prifoney h
Separatne — ﬁ —J\

Gy way Dralim b
Vabuy I A
\1L Enging c

L <

b
‘Fihtar

e t e b
Alturtidakrant -ttt ok i

120f18
Caterpillar: Confidential Yellow 31/07/2019
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NRE4V2.22HPA_Regulation EU 2016_1628

Cc 2.11. Exhaust After-treatment System Schematics

404J-E22TA After-treatment System Schematics

i
Exhaust
From

Engine et , - . J 3 Exhaus't
s

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

130f18
Caterpillar- Canfidential Yellow 31/07/2019
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D 3.1.5

140f18
Caterpillar: Confidential Yellow

Location of the Engine ldentification Number

Engine Identification Number location

Engine Identification Plate layout

[ BPerking’ ST
[o3 m%ﬁ LIST NUMBER Dl
[

{ALWAYS GIVE ALL KUWBERS) 4770000

e24*2016/1628*2018/989EV4/D*0315*00
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NRE4VZ 22HPA Regulation £U 2016_1628

E 3.3.2

Step 1
Step 2
Stop 3

Stop 4

150f18
Laterpillar: Confidential Yellow

Run In Procedure

Engine speed Englne Load Duration (s) Notes

Low idle No load 30 All steps repeated until engine has
accumulated 55 run hours

High Idle No {oad 30

Rated spaed Full load 90

Peak torque speed Full load 90

e24*2016/1628*2018/989EV4/D*0315*00
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F 3.6.8 Drawing of Combustion Chamber and Piston Crown

Combusiion Chamber 404)-22TA

Fuel Injector

Cylinder Head

s

Piston

L

Cylinder Block

Voiriareaee

et

Piston Crown

160f18
Caterpillar: Confidential Yellow 31/07/2019
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G 3.8.2.2 Pressure Charging System

EGR Mixar

Singla stage
Turbocharging system

® o

g

EGR Valve

170f18
Caterpillar: Confidential Yellow 31/07/2019
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H PCD and NCD Demonstration Test Data

For NCD and FCD demonstraticn data, Please refer to the feilowing documents provided in the information pack:

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

Perkins Stage V Non-Read NOx Control Diagnostic (NCD) System Information
Section 8. Appendix

180f18
Caterpillar: Confidantial Yellow
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