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1 General 

1.1 Introduction 

This document is intended to provide guidance only. Advice within this guideline is general in nature 

and does not consider any specific driving methodology, routing constraints, or rolling stock 

performance considerations that may be applied by a knowledgeable Rolling Stock Operator (RSO).  

Rolling Stock Operators should develop detailed documentation appropriate to their operations to 

manage the following sections.    

 

2 Train Inspection Guidelines 

Refer to Route Access Standard General Information (RAS GI) Section 8 for mandatory train 

inspection details. Inspection requirements in this document and Australian Standard 7451 Train 

Integrity, are supplementary to those of RAS GI Section 8. 

2.1 Guidelines for Programmed Preventative Maintenance 

Programmed Preventative Maintenance (PPM) is regular train maintenance based on a fixed 

interval, to ensure that the vehicles will remain fit for purpose for the duration of the PPM cycle. The 

PPM cycle is typically defined by a minimum time interval between maintenance actions however, to 

allow for improved planning of maintenance activities, a distance factor may also be considered such 

that the PPM does not become due halfway between suitable locations for the activity to occur. 

PPM trains are typically trains that operate in continual cycles with no remarshalling of the train at 

the loading or unloading sites. Examples of PPM trains are unit coal trains, unit/block grain trains and 

shuttle trains (generally containers). 

2.2 PPM inspection/maintenance cycles 

Typically, a PPM vehicle/train will have 3 levels of inspection: 

• Trip safety inspection 

• Periodic Full Train Inspection 

• Periodic Major Maintenance Inspection 

Trip safety inspection 

This is usually a Roll-by Inspection. Detailed requirements for these inspections can be found in RAS 

GI Section 8.2, 8.3 and 8.4. 

Periodic Full Train Inspection 

Full train inspections are carried out at set intervals. These are typically 7, 14 or 28 day intervals. 

One of the main factors affecting this interval is the ability of the brake systems on the train to 

maintain the brake holding requirement. 

Periodic Major Maintenance Inspection 

Non seasonal trains that work continuously between loading and unloading sites (e.g. coal trains) 

generally have their maintenance carried out on time-based cycles. 

Typically, these trains have major maintenance inspections at intervals that allow a train to operate 

without attention to the next major maintenance inspection. Factors that affect the setting of the 

major inspection intervals are: 
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• Brake block wear 

• Wheel/flange wear 

• Discharge door attention 

• Age of the wagons 

• Other known issues with individual wagon classes 

Currently operating PPM schedules have 28, 42, 56, 84 or 112 day cycles for major maintenance 

inspections depending on the above factors. 

2.2.1 Maintenance cycle tolerances 

RSO’s should have a maximum tolerance for extension to both the major maintenance inspection 

and full train inspections. This is to account for delays, shutdown and incidents outside of the RSO’s 

control. When an extension occurs, the subsequent major maintenance inspection or full train 

inspection should be as originally programmed. 

Note: RAS GI Section 8 contains some pre-approved allowances to enable these activities to occur 

without requiring ARTC approval via an ARTC Route Access Condition Notice (RACN). 

2.2.2 Alteration of PPM trains 

In general, PPM trains should remain unaltered between Major Maintenance Inspections. If 

substantial changes are necessary to a PPM train it should undergo a Major Maintenance Inspection 

to re-start the PPM cycle. 

Note: RAS GI Section 8 contains some requirements that apply where vehicles are required to be 

replaced on a PPM train. 

2.2.3 Non-PPM vehicles on PPM trains 

It is permissible to attach non-PPM vehicles to a PPM train. 

Note: RAS GI Section 8 contains detailed requirements for attaching non-PPM vehicles to a PPM 

train. 

2.3 Train inspection certificate 

Per RAS General Information Section 9 Train Documentation, Operators shall have train inspection 

certificates available for completion by authorised maintenance and operation staff to advise train 

crews of the state of the train between its departure location, destination location including any after 

any remarshalling/shunting activity. 

In addition to the mandatory requirements in RAS GI Section 9, the certificate should show: 

• Location of inspection, 

• Date of inspection, 

• Train number, 

• Other remarks, 

• Name and signature of driver and person carrying out inspection. 

2.4 Testing of Trains & Vehicles 

Refer to RAS GI Section 8.4 for details on air brake leakage, holding and continuity testing. 
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2.5 Defective vehicles 

In general, ARTC recommends applying requirements from AS7451 Appendix A for defect 

identification and management.  

2.5.1 Red & Green Cards 

RSO’s should have procedures to deal with defective vehicles. 

• Red Card indicates that a vehicle is unfit for travel, 

• Green card indicates that a vehicle requires repair but is fit to travel and should be 

monitored while in operation. 

The defective vehicles should be physically carded and the defect entered into the RSO’s fault 

management and operations systems. 

The cartage of dangerous goods on vehicles which are green carded should not be permitted.  

2.5.2 Danger Cards (Shunter’s Hazards) 

RSO’s should have procedures to deal with hazards on vehicles that have the potential to cause 

injuries to staff. 

Hazards include: 

• Damaged or defective handbrake 

• Damaged or defective uncoupling rod 

• Damaged or defective steps or handrails 

The hazards should be repaired whenever possible prior to departure. If repairs cannot be made, the 

vehicle must be clearly marked with appropriate danger cards and advice forwarded to the 

destination location of the hazard. 

2.6 Moving stored/defective vehicles 

RSO’s should have procedures to mitigate any risk that could occur when a vehicle re-enters 

operations after being stored or out of service for an extended period of time. 

The main risk is the failure of a wheel bearing after a wagon is re-introduced into service. Refer to 

RAS Appendix D - Defective Wagon and Disabled Train Requirements for the management of 

stowed vehicles seeking to operate on the ARTC Network.  
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3 Train Service Planning and Operations 

3.1 Managing Train Braking Performance 

Pneumatic brake control valves within a train apply and release due to changing pressure within the 

brake pipe at the control valve. The rate that these changes occur is reduced the further the vehicle 

is from the locomotive(s). To ensure that the brakes on vehicles operate correctly towards the rear 

end of a train, operating limits have been determined based on the brake control valve sensitivity. 

Vehicles with less sensitive brake control valves must be marshalled towards the front of a train 

where the pressure change is more definitive. 

When a train is being marshalled at its point of origin, remarshalled or has vehicles attached enroute 

the brake type listed in RAS Appendix C should be checked against table 1 to ensure these limits are 

not exceeded. The train length includes all locomotives on the train. 

 Table 1: Brake Type and Position 

Brake type 
Recommended vehicle position within 

the train 

B1 Any position in the first 900 metres of train 

B2 & B3 Any position in the first 1500 metres of train 

B4 Any position in the first 1800 metres of train 

E1 / ECP Any position within the train 

In the brake type column of the RAS Appendix C, indicates that the vehicle is a two piped vehicle 

and is fitted with a main reservoir pipe and that the brake system is recharged from the main 

reservoir pipe. In some areas, restrictions on train load are applied to single pipe vehicles, that is 

vehicles not having main reservoir pipe recharging the brake system.  

3.2 Management of Draw Capacity in Head End Trains 

The trailing tonnage in table 2 indicates the suggested maximum load to be hauled behind a vehicle 

according to its draw capacity.  

When determining the trailing load and marshalling sequence, the wagon structural load limits should 

be considered.  The recommended load limit trailing each vehicle in the train may be determined 

based on the vehicle’s Draw Capacity for the ARTC recommended trailing load for the train route’s 

Ruling Grade (refer to the Ruling Grade in RAS General Information, Section 2). 

The recommended trailing mass limits given in table 2 are inclusive of the mass of the vehicle being 

assessed. 

Note: There may be other marshalling rules that limit trailing tonnage to less than shown. 
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Table 2: Trailing Tonnage - Draw Capacity for Ruling Grade (Head End Trains) 

DRAW 
CAPACITY 

GRADES 1:X 

 30 33 35 40 45 48 50 55 60 66 70 72 75 77 80 85 90 95 100 110 120 

 0.05 94 103 109 123 136 144 150 163 175 190 200 205 212 216 223 235 246 257 267 288 308 

 0.10 189 206 217 245 273 289 299 325 351 380 400 409 423 433 447 469 492 513 534 576 615 

 0.15 283 309 326 368 409 433 449 488 526 571 600 614 635 649 670 704 737 770 802 863 923 

 0.20 377 412 435 491 545 577 598 651 701 761 800 819 847 866 893 939 983 1026 1069 1151 1230 

 0.25 471 515 543 613 681 722 748 813 877 951 999 1023 1059 1082 1117 1173 1229 1283 1336 1439 1538 

 0.30 566 618 652 736 818 866 898 976 1052 1141 1199 1228 1270 1299 1340 1408 1475 1540 1603 1727 1845 

 0.35 660 721 760 858 954 1010 1047 1138 1227 1331 1399 1433 1482 1515 1563 1643 1720 1796 1871 2015 2153 

 0.40 754 823 869 981 1090 1155 1197 1301 1403 1522 1599 1637 1694 1731 1787 1877 1966 2053 2138 2302 2460 

 0.45 849 926 978 1104 1227 1299 1347 1464 1578 1712 1799 1842 1906 1948 2010 2112 2212 2310 2405 2590 2768 

 0.50 943 1029 1086 1226 1363 1443 1496 1626 1753 1902 1999 2047 2117 2164 2233 2347 2458 2566 2672 2878 3075 

 0.55 1037 1132 1195 1349 1499 1588 1646 1789 1929 2092 2199 2251 2329 2381 2457 2581 2703 2823 2940 3166 3383 

 0.60 1131 1235 1304 1472 1635 1732 1795 1952 2104 2282 2399 2456 2541 2597 2680 2816 2949 3079 3207 3454 3690 

 0.65 1226 1338 1412 1594 1772 1876 1945 2114 2279 2473 2599 2661 2753 2813 2903 3051 3195 3336 3474 3742 3998 

 0.70 1320 1441 1521 1717 1908 2021 2095 2277 2455 2663 2798 2865 2964 3030 3127 3286 3441 3593 3741 4029 4305 

 0.75 1414 1544 1629 1860 2044 2165 2244 2439 2630 2853 2998 3070 3176 3246 3350 3520 3687 3849 4009 4317 4613 

 0.80 1509 1647 1738 1962 2181 2309 2394 2602 2805 3043 3198 3275 3388 3463 3573 3755 3932 4106 4276 4605 4921 

 0.85 1603 1750 1847 2085 2317 2453 2543 2765 2981 3234 3398 3479 3600 3679 3797 3990 4178 4363 4543 4893 5228 

 0.90 1697 1853 1955 2207 2453 2598 2693 2927 3156 3424 3598 3684 3811 3896 4020 4224 4424 4619 4810 5181 5536 

 0.95 1791 1956 2064 2330 2589 2742 2843 3090 3331 3614 3798 3889 4023 4112 4244 4459 4670 4876 5078 5468 5843 

 1.00 1886 2059 2173 2453 2726 2886 2992 3253 3507 3804 3998 4093 4235 4328 4467 4694 4915 5132 5345 5756 6151 

 1.05 1980 2162 2281 2575 2862 3031 3142 3415 3682 3994 4198 4298 4447 4545 4690 4928 5161 5389 5612 6044 6458 

 1.10 2074 2265 2390 2698 2998 3175 3292 3578 3858 4185 4398 4503 4658 4761 4914 5163 5407 5646 5879 6332 6766 

 1.15 2169 2368 2499 2820 3135 3319 3441 3741 4033 4375 4597 4707 4870 4978 5137 5398 5653 5902 6146 6620 7073 

 1.20 2263 2470 2607 2943 3271 3464 3591 3903 4208 4565 4797 4912 5082 5294 5360 5632 5898 6159 6414 6907 7381 

 1.25 2357 2573 2716 3066 3407 3608 3740 4066 4384 4755 4997 5117 5294 5410 5584 5867 6144 6416 6681 7195 7688 

 1.30 2451 2676 2824 3188 3543 3752 3890 4228 4559 4945 5197 5321 5505 5627 5807 6102 6390 6672 6948 7483 7996 

 1:35 2546 2779 2933 3311 3680 3897 4040 4391 4734 5136 5397 5526 5717 5843 6030 6336 6636 6929 7215 7771 8303 

 1.40 2640 2882 3042 3434 3816 4041 4189 4554 4910 5326 5597 5731 5929 6060 6254 6571 6882 7185 7483 8059 8611 

 1.45 2734 2985 3150 3556 3952 4185 4339 4716 5085 5516 5797 5935 6141 6276 6477 6806 7127 7442 7750 8346 8918 

 1.50 2829 3088 3259 3679 4089 4330 4488 4879 5260 5706 5997 6140 6352 6493 6700 7040 7373 7699 8017 8634 9226 

 1.55 2923 3191 3368 3802 4225 4474 4638 5042 5436 5896 6197 6345 6564 6709 6924 7275 7619 7955 8284 8922 9534 

 1.60 3017 3294 3476 3924 4361 4618 4788 5204 5611 6087 6396 6549 6776 6925 7147 7510 7865 8212 8552 9210 9841 

 1.65 3111 3397 3585 4047 4497 4763 4937 5367 5786 6277 6596 6754 6988 7142 7370 7744 8110 8468 8819 9498 10149 

 1.70 3206 3500 3694 4169 4634 4907 5087 5529 5962 6467 6796 6959 7199 7358 7594 7979 8356 8725 9086 9785 10456 

 1.75 3300 3603 3802 4292 4770 5051 5237 5692 6137 6657 6996 7163 7411 7575 7817 8214 8602 8982 9353 10073 10764 

 1.80 3394 3706 3911 4415 4906 5196 5386 5855 6312 6847 7196 7368 7623 7791 8040 8449 8848 9238 9621 10361 11071 

 1.85 3489 3809 4019 4537 5043 5340 5536 6017 6488 7038 7396 7573 7835 8007 8264 8683 9094 9495 9888 10649 11379 

 1.90 3583 3912 4128 4660 5179 5484 5685 6180 6663 7228 7596 7777 8046 8224 8487 8918 9339 9752 10155 10937 11686 

 1.95 3677 4015 4237 4783 5315 5629 5835 6343 6838 7418 7796 7982 8258 8440 8710 9153 9585 10008 10422 11225 11994 

 2.00 3771 4117 4345 4905 5451 5773 5985 6505 7014 7608 7996 8187 8470 8657 8934 9387 9831 10265 10690 11512 12031 

 2.05 3866 4220 4454 5028 5588 5917 6134 6668 7189 7798 8196 8391 8682 8873 9157 9622 10077 10521 10957 11800 12609 

 2.10 3960 4323 4563 5150 5724 6062 6284 6830 7364 7989 8395 8596 8893 9090 9380 9857 10322 10778 11224 12088 12916 

 2.15 4054 4426 4671 5273 5860 6206 6433 6993 7540 8179 8595 8801 9105 9306 9604 10091 10568 11035 11491 12376 13224 
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DRAW 
CAPACITY 

GRADES 1:X 

 30 33 35 40 45 48 50 55 60 66 70 72 75 77 80 85 90 95 100 110 120 

 2.20 4149 4529 4780 5396 5997 6350 6583 7156 7715 8369 8795 9005 9317 9522 9827 10326 10814 11291 11759 12640 13532 

 2.25 4243 4632 4888 5518 6133 6495 6733 7318 7890 8559 8995 9210 9529 9739 10050 10561 11060 11548 12026 12951 13839 

 2.30 4337 4735 4997 5641 6269 6639 6882 7481 8066 8750 9195 9415 9740 9955 10274 10795 11395 11805 12293 13239 14147 

 2.35 4431 4838 5106 5764 6405 6783 7032 7644 8241 8940 9395 9619 9952 10172 10497 11030 11551 12061 12560 13527 14454 

 2.40 4526 4941 5214 5886 6542 6927 7182 7806 8416 9130 9595 9824 10164 10388 10720 11265 11797 12318 12827 13815 14762 

 2.45 4620 5044 5323 6009 6678 7072 7331 7969 8592 9320 9795 10029 10376 10604 10944 11499 12043 12574 13095 14103 15069 

 2.50 4714 5147 5432 6131 6814 7216 7481 8132 8767 9510 9995 10233 10587 10821 11167 11734 12289 12831 13362 14390 15377 

 

Trailing loads derived from formula:  L=DC*1000000/g/(SF*1000/G+RR) 

   Where: L=trailing load (tonnes) 

    DC=drawgear capacity (MN) 

    g=acceleration due to gravity (9.81 m/s/s) 

    SF=safety factor (1.5) 

    G=gradient (1 in X) 

    RR=rolling resistance (4.07 kg/t) 
 

3.3 Guidance for determining trailing load limits 

3.3.1 Selection of Lead Locomotive 

Locomotive throttle response times vary between types and classes. This can lead to drivers 

increasing throttle before other locomotives under their control have finished building up “amps” and 

producing rail burns by overloading the locomotives. The best administrative control available to 

prevent this is to give the driver in control of the train visibility of the amp meter of the locomotive that 

is the slowest to respond. 

Refer to locomotive RSO manuals for “Locomotive Features”. Where a locomotive has been 

modified, the RSO is responsible for updating the RSO manuals to suit current state. When any train 

is hauling more than 80% of its maximum load, the lead locomotive should be the locomotive with 

the highest priority in table 3: 

 

Table 3: Loco position priority based on its features 

PRIORITY FOR 

LEAD POSITION 
LOCOMOTIVE FEATURES 

1st GE 7FDL & Alco powered, DC traction locomotives 

2nd EMD 567, 645 & 710 powered, DC traction locomotives 

3rd Passenger EMD Locomotives with the “full field start” feature 

4th DC traction locomotives built with modern traction control systems 

5th All AC traction locomotives 
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3.3.2 Nominal Ruling Grades 

The “Ruling Grade” generally refers to the section of track on a given journey where the train size is 

constrained by the locomotive’s ability to haul the train up the gradient. Table 4 is intended to give an 

indication of the “Nominal Ruling Gradient” of the Ruling Grade to inform the RSO of what gradient to 

lookup to find the maximum trailing load. 

Table 4: Nominal Ruling Grades 

 

Note:  

#  Loading for the most direct path is constrained by an adjacent network (Sydney Trains, 

Country Regional Network or ARC infrastructure), seek advice for Trailing Load Limits from 

these networks. 

 

3.3.3 Basic Trailing Load Limit Table 

The following information in table 5 represents the maximum recommended trailing loads for specific 

locomotive classes. Trailing load limits below are based on AAR recommended traction calculations, 

with the recommended 12 N/t of rolling resistance allowance. 

Table 5: Basic Trailing Load Limits 

Locomotive 

Class 

Nominal Ruling Grade 

1
:3

0
 

1
:4

0
 

1
:4

5
 

1
:5

0
 

1
:6

6
 

1
:7

5
 

1
:8

0
 

1
:9

0
 

1
:1

0
0

 

1
:1

2
0

 

L
e
v
e
l 

5000, 5020 1989 2678 3016 3682 4396 4968 5280 5895 6497 7661 

90 1362 1848 2086 2555 3058 3460 3680 4113 4537 5357 
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Locomotive 

Class 

Nominal Ruling Grade 

1
:3

0
 

1
:4

0
 

1
:4

5
 

1
:5

0
 

1
:6

6
 

1
:7

5
 

1
:8

0
 

1
:9

0
 

1
:1

0
0

 

1
:1

2
0

 

L
e
v
e
l 

6000, 6020, 92, 

93, 94, AC, 

ACA, ACB, 

ACC, ACD, 

CEY, CF, FIE, 

GWA, GWB, 

GWU, LDP, 

LDP10, MAN, 

MRL, PHC, QE, 

QL, SCT, SSR, 

TT, WH, XRN 

1189 1611 1818 2225 2663 3013 3204 3581 3949 4661 

CSR, QBX 1106 1500 1694 2075 2483 2810 2989 3340 3684 4350 

AN, FQ, NR, Q, 

V544 
956 1300 1470 1803 2161 2447 2603 2911 3212 3794 

82, CM 879 1200 1359 1669 2003 2270 2416 2703 2983 3527 

1100, 81, BL, 

BRM, C502-

C510, G, GL, 

RL, VL 

827 1130 1280 1573 1888 2140 2277 2548 2813 3326 

31, DL, LQ, LZ, 

XRB, XR-2 
775 1060 1201 1477 1773 2009 2139 2394 2643 3125 

3200, ALF, 

ALZ, CLF, CLP, 

L 

677 930 1055 1299 1562 1772 1887 2113 2334 2762 

14 (MZ), EL, 

X37-X54 
663 910 1032 1271 1528 1733 1845 2066 2282 2700 

C-501 628 870 990 1224 1475 1675 1785 2002 2214 2623 

1200, 80, 80s, 

X31-X36 
542 750 853 1054 1270 1443 1537 1723 1905 2257 

18, 22, 422, 

DC, FL, HL, 

NA, NB 

526 730 831 1029 1242 1412 1505 1688 1867 2213 

442, 442s, 700, 

D46-D51, K 
474 660 752 933 1127 1282 1366 1533 1696 2012 

42, 421, 43, 44, 

44s, 45, 45s, 

103, 600, B, 

GM12-47, S 

444 620 707 878 1061 1208 1288 1445 1599 1898 
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Locomotive 

Class 

Nominal Ruling Grade 

1
:3

0
 

1
:4

0
 

1
:4

5
 

1
:5

0
 

1
:6

6
 

1
:7

5
 

1
:8

0
 

1
:9

0
 

1
:1

0
0

 

1
:1

2
0

 

L
e
v
e
l 

47, 48, 48s, 

48200, 49, 79, 

830, 900, CK, 

GM1-GM11, 

GPU, H, KL, 

MM, PL, T 

302 410 464 569 681 771 820 917 1012 1195 

73 140 200 230 288 351 401 428 482 535 636 

 

3.3.4 Locomotive Compatibility 

Locomotive performance characteristics lead to relatively ideal minimum operating speeds (nominal 

speed) while operating at maximum load. Locomotives should only be considered as “compatible”, if 

the nominal speeds tabulated in table 6 match and all the control interfaces enable a single driver to 

control all locomotives with a single set of controls. Where the nominal speeds do not match, refer to 

section 3.3.5 “Mixing inharmonious locomotives”. 

Table 6: Locomotive Compatibility and Performance Data 

Locomotive Class 
Nominal 

Speed (km/h) 

Nominal 

Power (MW) 1 

14 (aka MZ) 30 2.24 

GM1 29 1.07 

C-501 25 1.79 

3200, ALF/ALZ, CLF, CLP, EL 24 1.79 

18, NA, NB 24 1.43 

AN, FQ, NR, Q, V544 23 2.39 

L 23 1.79 

1200 23 1.43 

6000, 6020, 92, 93, 94, AC, ACA, ACB, ACC, ACD, CEY, CF, FIE, GWA, 

GWB, GWU, LDP, LDP10, MAN, MRL, PHC, QE, QL, SCT, SSR, TT, 

WH, XRN 

22* 2.63 

CSR, QBX 22* 2.52 

422, 22, DC, FL, HL 22 1.31 

442, 442s, 700 22 1.19 

44, 44s, 45, 45s, 103, 600 22 1.16 

73 22 0.39 

31, DL, LQ, LZ, XRB, XR-2 21 1.79 

80, 80s 21 1.28 
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Locomotive Class 
Nominal 

Speed (km/h) 

Nominal 

Power (MW) 1 

K, D46-D51 21 1.16 

421, B 21 1.07 

1100, 81, BL, BRM, C, G, GL, RL, VL 20 1.79 

43, GM12, S 20 1.07 

82, CM 19 1.79 

N (V/Line) 19 1.34 

47, CK, H, T367-T412 19 0.67 

X37-X54 18 1.31 

X31-X36 17 1.07 

90 16 2.39 

T320-T366, T413 16 0.54 

48, 48s, 48200, 49, 830, 900, CAR, GPU, KL, MM PL 15 0.54 

5000, 5020 13 2.63 

79 7 0.23 

Note:  

General note: Nominal power is expressed in Megawatts (MW) and is calculated based on the 

maximum load and nominal speed of the locomotive. 

* These AC Traction type locomotives are able to reliably operate with locomotive that have a 

minimum speed at or above 18km/h. When working exclusively with locomotives that have nominal 

speeds below 22km/h the AC Traction loads should be calculated separately to the other 

locomotives per “Example 2” in section 3.3.5. If the operator wants to, this note can be ignored and 

normal process in “Example 1” will produce a reliable trailing load limit. 

3.3.5 Mixing Inharmonious Locomotives 

Mixing inharmonious locomotives requires a trailing load that ensures that the train has a sufficient 

power-to-weight ratio to maintain the Nominal Speed of the highest speed locomotive that is coupled 

to the train. The maximum recommended trailing load for any combination of locomotives can be 

found by follow this process and see examples below: 

• From the table in section 3.3.4 “Locomotive Compatibility” 

o Identify Locomotive with the fastest “Nominal Speed” 

o Take the sum of the “Nominal Power” for the locomotives that are hauling the train 

• Identify the steepest ruling gradient for the route (refer to section 3.3.2 “Nominal Ruling 

Grades” or RAS GI section 2.7 “Ruling Gradients”) 

• Lookup the number that corresponds with the “Nominal Speed” and “Ruling Gradient” 

• Multiply this number by the sum of the “Nominal Power” 
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Table 7: Trailing loads for mixed loco trailing loads 

Nominal 

Speed (km/h) 

Nominal Ruling Gradient 

1
:3

0
 

1
:4

0
 

1
:4

5
 

1
:5

0
 

1
:6

6
 

1
:7

5
 

1
:8

0
 

1
:9

0
 

1
:1

0
0

 

1
:1

2
0

 

L
e
v
e
l 

30 264 369 420 519 623 705 750 836 919 1077 

29 276 385 437 540 647 732 778 868 954 1117 

25 333 459 520 639 764 862 916 1019 1119 1308 

24 350 481 545 669 799 902 957 1065 1169 1366 

23 368 506 572 701 837 944 1002 1115 1223 1429 

22 389 532 602 737 879 991 1051 1169 1283 1497 

21 411 561 634 776 925 1042 1105 1229 1347 1572 

20 436 594 670 818 975 1098 1165 1294 1419 1655 

19 463 629 709 866 1030 1160 1230 1366 1498 1746 

18 493 668 753 918 1092 1229 1303 1447 1585 1848 

17 527 712 802 977 1161 1306 1384 1537 1683 1961 

16 565 762 858 1043 1239 1393 1476 1638 1793 2089 

15 608 818 920 1118 1326 1491 1579 1752 1918 2233 

13 713 956 1074 1302 1543 1732 1835 2034 2226 2589 

7 780 1043 1170 1417 1678 1883 1994 2210 2418 2812 

 

Example 1: where a G-FIE-EL-3200 combination is hauling from Narrabri to Carrington: 

• Referring to the table in section 3.3.4 “Locomotive Compatibility” 

o The locomotive with the fastest “Nominal Speed” is both the EL and 3200 class 

o The sum of the “Nominal Power” is 2.63 + 1.79 + 1.79 + 1.79 = 8.00 MW 

• Section 3.3.2 “Nominal Ruling Grades” shows this route as North Star to Carrington with a Ruling 

Gradient of 1:40 

• The table above correlates 24km/h and 1:40 with haulage number of 481 

• Therefore, the maximum recommended trailing load is 481 x 8.00 = 3,848 tonne 

 

Example 2: where a CSR, 90, BRM combination is hauling from Narrabri to Carrington: 

• Referring to the table in section 3.3.4 “Locomotive Compatibility” 

o The locomotive with the fastest “Nominal Speed” is the CSR (22*) however referring to note (*) 

it may be reduced to 18 km/h thus the BRM class is the fastest at 20 km/h 

o The sum of the “Nominal Power” for the excluded locomotive 2.59 MW 

o The sum of the “Nominal Power” for the locomotives is 1.79 + 2.39 = 4.18 MW 

• Section 3.3.2 “Nominal Ruling Grades” shows this route as North Star to Carrington with a Ruling 

Gradient of 1:40 

• The haulage number from the table above for a 1:40 is of 532 @ 22km/h & 594 @ 20km/h 

• Therefore, the maximum recommended trailing load is 532 x 2.59 + 594 x 4.18 = 3,860 tonne 
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3.3.6 Determination of Ruling Gradients 

RSO’s should perform a train specific assessment of the route that the train is travelling to determine 

their own Ruling Gradient. This assessment should consider: 

• The train length and the interaction of the whole train over the topology (combination of 

gradients and curves) of the route. 

• Sufficient power-to-weight ratio to maintain an appropriate minimum speed (to prevent 

traction motor overload) 

• The Locomotive’s ability to restart the train from any control point (may include Signal, Yard 

Limit, Block posts) with consideration of the topology from the restarting location to where 

the train can achieve its minimum speed without causing rail burns. 

• The impact of the Ruling Gradient and Trailing Load Limit where a train fails mid-section 

and is required to restart, any recovery plans should include the outcomes of this 

assessment to assist with recovering disabled trains. 

 

3.3.7 Process for Demonstrating Momentum Trailing Load Limit 

The RSO may use fully dynamic assessment tools to determine a fully optimised trailing load limit for 

the service.  

 

3.3.8 Asynchronous Controls and Train Crew Distributed Power 

Distributed Power operations offer asynchronous control via moving the “fence” or changing the 

instructions to the Rear Train Crew via radio calls on the wayside channel. Whilst there are many 

potential advantages to this, it is not recommended to do this without a detailed analysis as 

recommended in RISSB’s Code of Practice for “Distributed Power Freight Trains”. 

 

3.3.8.1 Asynchronous RFDP / WDP 

The analysis conducted must consider the increased workload and any potential impacts to the 

driver’s ability to adhere to all applicable ARTC Safeworking Rules. 

 

3.3.8.2 Notch/Power Limiting 

For the purposes of determining the maximum trailing load, RSO’s may decide to conduct the 

detailed analysis of this operation and give specific instructions to train crew that allow a higher 

degree of harmonious operation for locomotives that are normally considered “inharmonious”. ARTC 

cannot provide further advice on these operating methods as they are highly customised and 

optimised for each operator that uses them. 

Based on information in the public domain, the NR class is able to have its power limited by up to 

50%, this may reduce the “nominal operating speed” by up to 50% and where working with typically 

inharmonious C44aci types, with a speed of less than 22km/h being able to be sustained with the 

power limiting device, there may be a net increase in the total trailing load. 
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3.3.8.3 Tandem locomotive operations & Manual Distributed Power 

In many cases manual distributed power may be required to lift the full train load or for rescuing a 

disabled train. For rescuing a disabled train, additional requirements of RAS Appendix D are 

mandatory. 

Where trains have multiple train crews controlling the throttle/DB of different locomotives within a 

Head-end group of locomotives, the train is considered to be using a Tandem Operation. In either 

case the guiding principles are the same. 

Train crews should plan a methodology of which assured that dynamic run-in and run-outs caused 

by the trailing locomotive group are minimised. Generally, this is performed by the lead driver 

communicating notch increases after increasing their own notch and requesting decreases before 

they decrease the throttle in their own locomotive. Communications should also include the specific 

notch setting to ensure that if messages are missed both train crews are operating the locomotives 

safely. 

General rules of thumb in the absence of communication may include to return the trailing 

locomotive(s) to idle at any time the train speed is above 40km/h and prepare for a request to apply 

dynamic brake. At speeds below 40km/h the trailing locomotive crew should idle the locomotive and 

prepare to apply throttle to assist with hauling the load. 

When operating multiple locomotives in the head-end position with a tandem arrangement. Where 

locomotives are do not have compatible throttle controls (MU cable, etc) the vehicles may be 

operated as a tandem pair on routes where it is safe. An RACN is required to not have the lead crew 

controlling the brake pipe and while there may not be continuity of the MU cable, any locomotives 

that are positioned within 180m of each other is considered to be operating as a single group when 

applying locomotive grouping limitations from RAS General Information. 

Note: some routes like Gulgong to Muswellbrook have tunnels where train crew or passengers are 

not permitted to occupy any cab other than the lead cab. (details of what is permitted for each route 

& section is included in the ARTC Network Information Books) 

 

3.3.9 Degraded Performance Conditions 

3.3.9.1 Single Engine Services 

Single engine services typically experience poor adhesion conditions for the first axles. These trains 

are often shorter and thus are hauling at the maximum traction motor current (amps) for longer and 

thus it is recommended to reduce the trailing load limits for these services by up to 50%. RSO’s are 

expected to understand the performance parameters of their locomotives and thus develop 

processes to assess and manage the required load reduction for any degraded performance 

condition. 

 

3.3.9.2 Isolated Sanding System 

For compliance with ARTC RAS, some locomotives may be required to isolate the Sanding System. 

As the dependence on the Sanding System varies with the position in the train, it is recommended to 

derate the locomotive performance based on the position in the train as tabulated in table 8: 
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Table 8: Load reduction for sanding system isolations 

Locomotive Position Load reduction 1 Description 

LEAD 50% Lead Locomotive 

MU 20% Locomotive in a head end 

group 

REMOTE & REMOTE-MU 10% Locomotive operated in a 

Distributed Power Mode such 

as: Train Crew (includes 

assisting movements), RFDP 

or WDP 

Note: The Load Reduction applied to the locomotive’s contribution to the maximum trailing load. 

 

3.3.9.3 Traction Motor Isolations 

Where traction motors require isolation to continue operating, the trailing load should be decreased 

by the proportion of the total number of traction motors isolated. For example, a locomotive with 2 

traction motors and one is isolated, the trailing load should decrease the trailing load by ½. 

3.3.9.4 Compensation for Dead-Engine and Isolated Locomotives 

The live mass of the locomotive no longer needs to be multiplied by 1.1 (10% increase) to 

compensate for the maximum trailing load. It is however recommended that when hauling any 

vehicle (including passenger rolling stock) with a mechanical drive system or an electro-mechanical 

drive system and has an axle load less than 20TAL, the vehicle mass is multiplied by 1.1 when 

determining the maximum trailing load. 

3.3.9.5 Hauling Load limits for maintaining schedule 

The haulage limits with respect to this document are agnostic of any scheduling constraints. 

Management of scheduling may be informed with simulations and a power : weight ratio may be 

found to be a useful guide for comparing simulation and trial results with normal operations. Due to 

the number of variables that are not able to be quantitively assessed, management of schedules has 

been handed over to Network Operations and indicative schedules are published in the customer 

portal. 

 

 

 


