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1995 EPA — Washington Develops Clean Air Initiatives Modeled Forhe Class |
Railroads

1998- Initial Regulations Are Developed For Tier O / Tier | / Ter li Emissions
Standards For The Railway Industry

1998- Memorandum Of Understanding Between The Air Resourcesdard Of
California And The UP & BNSF

2000-2001 Up And BNSF Approach Suppliers For Developing An Ultradaw
Emitting Road-switcher Locomotive

2001-2005 Development Phase Begins For A Genset Diesel-eletiocomotive
With Tier Il Certified Industrial Engines.

2005 — First EPA Certified And ARB Recognized As An Ultra low Emitting
Locomotive Is Manufactured And Released To UP

2005-2006 — First ULEL Genset Locomotive Field Tested At The Po@f Long
Beach With The UP And The Pacific Harbor Lines

2007 — First ULEL Genset Locomotives With NOx Emissions EPA &tified To

3.0 G/BHP-HR In Both Switching And Line Haul Duty Cycles
National Railway Equipment Co.
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Lowest Certified Emissions For Freight
Locomotives Worldwide

Working Fuel Consumption 35%-55% Lower
Engine Idle Time Reduced By 50+%

Adhesion Increased By 409-60%
Noise Emissions Reduced Dramatically
Maintenance Interval Increased To 184 Days

Modular Design Reduces Locomotive
Downtime

National Railway Equipment Co.
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Engine Type = In-Line, 4-Cycle, 6-Cyl
Displacement = 1159 cu. In. 19 Liters
Rated Power =510-700 BHP 379-522 kW

Aspiration = Turbocharged Air-to-Air
Charge Air Cooled

Locomotive design certified as EPA Tier Il Railroad Compliant (NREC EPA
Certificate)

Full Authority Electronic Controls
Cummins Modular Common-Rail Fuel System

Over 10,000 QSK19 Engines in Industrial Application s

with over 500 installed in NREC Locomotives
National Railway Equipment Co.










NRE Electronics NFORCE Upload Date: 7/31/2008
Statistics Log Terminal Transfer In Service Date: 5/1/2007
Firmware Version NFORCE 820-0027-x27 In Service Hours: 10968
Loco ID 1232 Total Working Hours: 4312.10
Wheel Diameter 40 inches Idle Limiting Hours: 4896.67
Manual Shutdown Hours: 1759.23
STATISTIC DATA Utilization Percentage: 39%
Idle Parked 2281 hours 48 minutes Avg. Engine Hours/Day: 3.78
Idle Working 1307 hours 16 minutes
|dle Limit Shutdown 4896 hours 40 minutes Duty Cycle Hours
Isolated 6595 hours 19 minutes I 83.23% 3589.07
Stop 0 hours 0 minutes 1 5.59% 241.08
Notch 1 241 hours 5 minutes 2 5.02% 216.60
Notch 2 216 hours 36 minutes 3 2.81% 121.08
Notch 3 121 hours 5 minutes 4 1.57% 67.57
Notch 4 67 hours 34 minutes 5 0.73% 31.57
Notch 5 31 hours 34 minutes 6 0.45% 19.43
Notch 6 19 hours 26 minutes 7 0.16% 7.07
Notch 7 7 hours 4 minutes 8 0.43% 18.63
Notch 8 18 hours 38 minutes 100.00% 4312.10




N-Viro 16-645E N-Viro 16-645E N-Viro 16-645E ,
Throttle Notch Th(:/(c))t(t)re* 168_345 “ FuelRate FuelRate  BHP BHP  FuelRate Fuel Rate C';\;GQ;OS égni fslf
Gal/Hr.  Gal/Hr. Weighted Weighted Weighted Weighted
|dle 83.23% 17 18 4.49 17.48 14.15 1.50 3.74 6460.32 38124.31
1 5.59% 110 12.7 8.19 12.75 6.15 0.71 0.46 3052.22 1975.49
5.02% 328 21.8 19.39 19.49 16.48 1.10 097  4730.57 4200.91

2.81% 624 355 34.37 19.23 17.52 1.00 096  4301.81 4161.06

1.57% 911 51.5 49.51 14.68 14.27 0.81 0.78 348039 3345.28

0.73% 1214 61.2 65.98 8.39 8.89 0.45 048 193042 2082.71
0.45% 1523 83.5 83.65 6.93 6.86 0.38 038  1622.69 1625.69
0.16% 1854 97.9 103.99 3.02 3.04 0.16 0.17 691.77  734.83
0.43% PARK) 110.0 126.65 8.94 9.48 0.48 055  2050.56 2359.98

100.0% 110.91 96.84 6.57 8.49 28320.8 58610.3
BSFC:  0.0592  0.0877 Gal/Day. 61.97  128.25

% Difference 32% % Difference 52%
* |dle Shutdown Hours Added To ldle Gallons Assumin g Non-Equipped With Idle Shutdown Device
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THE 2GS37C-DE AND
2GS27C-DE
N-VIROMOTIVE
BY
NATIONAL RAILWAY
EQUIPMENT CO.
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o Ultilizes Existing 6 Axle Locomotive Main Frames
 Weight 390,000 To 420,000 LBS.
o 6-Axles w/ DC Traction Motors

 Brake Horsepower:
— 3700 2GS37C-DE
— 2700 2GS27C-DE

e 2 (Gensets

— 2 Gensets With Cummins Locomotive Tier Il Certif@SK50 Engines
For The 2GS37C-DE

— 1 NGEN Il Genset With Cummins QSK19 And 1 Gensgh\WWummins
QSK50 For The 2GS27C-DE

 Extended Range Dynamic Brakes w/ 750A Grids
 NRE Electronics DC Chopper For Individual Motor Control

» NRE Electronics Microprocessor Control System ﬂ

National Railway Equipment Co.
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2GS37C NOx And Fuel Consumption

ENG1 ENG?2
Notch [putyCycle |BHP |bsHr. |Nox  |BHP llb./Hr. NOX T;I/;L IE/TQL TS(T)/;L ng'hie ) VF&‘S;?;Z We'\i';);e )
DB 12.5% | 243 | 115.4| 1361 243 | 1154 | 1361 | 304 | 14.4 170.1
idle 38.0% | 20 | 148 | 208 20 | 148 | 208 7.6 5.6 79.2
1 6.5% | 362 | 134.3] 2132 362 | 1343 | 2132 | 235 | 87 138.6
2 6.5% | 707 |265.8] 3316 707 | 265.8 | 3316 | 460 | 17.3 2155
3 5.2% | 1351 | 475.6 | 5134 1351 | 4756 | 5134 | 703 | 247 267.0
4 4.4% | 1764 | 658.0 | 6227 1764 | 6580 | 6227 | 776 | 29.0 274.0
5 3.8% | 1438 | 5349 4832 | 825 | 3102 3960 | 2263 | 845.1 | 8792 | 860 | 321 334.1
6 3.9% 1600 | 592.0 | 5488 | 1099 | 404.4 | 4253 | 2699 | 996.4 9741 105.3 38.9 379.9
7 3.0% | 1754 | 659.5 | 6192 | 1503 | 544.1 | 5185 | 3257 | 1203.6 | 11377 | 97.7 | 36.1 341.3
g 16.2% | 1850 [ 690.1 | 6605 | 1850 | 690.1 | 6605 | 3700 | 1380.1 | 13209 | 599.4 | 2236 | 2139.9
1143.60 | 430.40 | 4339.51
BSFC= | 0.376 |LBS/BHP-HR
BSNOx=| 3.794 | G/BHP-HR
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ENG1 ENG2
TOTAL TOTAL TOTAL
Notch RPM BHP AHP 1 RPM BHP AHP BHP AHP THP
DB 1800 105 | 105 105 105 0
Idle 1200 56 | 56 0
1 1500 228 | 104 118
2 1500 390 | 104 272
3 1800 685 | 176 484
4 1800 530 | 100 1100
5 1800 603 | 103 1411
6 1800 666 | 107 1710
7 1800 686 | 122 | 1700 | 1728 | 122 2414 244 2062
8 1800 | 700 | 135 | 1800 | 2000 | 135 2700 270 2309

National Railway Equipment Co.




2GS27C NOx And Fuel Consumption

ENG1 ENG2

totAL | TotaL | Tota | TotaL | TotAL | BHP |RelRate| NO
Notch  putycycler [BHP |/ [Nox  [BHP  dbsHr ox o .

BHP AHP THP Lb./Hr. NOx |Weighted |Weighted | Weighted
DB 12.5% 105 | 56.2 | 452 105 105 0 56.2 452 13.1 7.0 56.5
|dle 38.0% 56 24.1 1 253 56 56 0 24.1 253 21.3 9.2 96.0
1 6.5% 228 | 88.2 | 663 228 104 118 88.2 663 14.8 2.7 43.1
6.5% 390 | 1525] 936 390 104 272 152.5 936 254 9.9 60.8
5.2% 685 | 248.0 | 2069 685 176 484 248.0 2069 35.6 12.9 107.6

4.4% 530 | 197.7| 1871 | 828 | 311.3 | 3974 1358 200 1100 509.0 5845 59.8 22.4 257.2

3.8% 603 | 223.7 | 2038 | 1088 | 397.1 ] 4646 | 1691 206 1411 620.8 6684 64.3 23.6 254.0

3.9% 666 | 250.4 | 2351 | 1348 | 479.9 ] 5999 | 2014 214 1710 730.3 8350 78.5 28.5 325.6

3.0% 686 | 256.6 | 2435 | 1728 | 629.0 | 6186 | 2414 244 2062 885.6 8622 12.4 26.6 258.6

O Njo o~

16.2% 700 | 261.1| 2499 | 2000 | 746.0 | 7140 2700 270 2309 1007.1 | 9639 4374 | 163.2 1561.5

809.45 | 301.88 | 2964.49

BSFC=| 0.373 |LB/BHP-HR

BSNOx=] 3.662 |G/BHP-HR

National Railway Equipment Co.
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