
Clause 

No.

Description M/s Medha comments M/s Medha Remarks M/s ICE comments M/s Trident comments M/s Safe Electronics M/s Prag Polymers RDSO Remarks

0 Introduction Nil Nil Nil Nil Noted and complied Nil No change in Para required.

1 Objectives Nil Nil Nil Nil Noted and complied Nil No change in Para required.

2.0 scope  

of supply 

(ii)

Minimum CPCB-II comliant low SFC diesel engine Nil Nil Minimum CPCB-1  criterion shall 

be mentioned.Most of the diesel 

engines from 

Kubota,Mahindra,Simpson and 

Mitsibushi qualify CPCB-1 

criterion.Moreover  according to 

manufacturers there is not much 

of a difference between CPCB-I 

and CPCB-II spec

Working principle of the proposed system :Auxiliary Power Unit (APU) will 

consists of a small diesel engine which drives an alternator and a compressor 

. This alternator followed by rectifier cum regulator supplies 72VDC power 

supply for locomotive battery charging.

The APU compressor generates compressed air and feeds to MR2 to 

compensate air leakage during the locomotive idling condition.To turn ON 

the APU, Loco Control Computer (LCC) checks the locomotive idling condition 

parameters and APU health status .When the condition is met the LCC will 

turn ON the APU. The LCC also turns off the APU based on parameters falling 

below limit or by user intervention. The APU functions as a slave unit to the 

LCC. It is interfaced with the LCC and functions on command from LCC. All the 

communication will be done through the potential free contacts between 

APU and LCC.                                                                                           Advantage of 

the Proposed system :

Reduces the complexity of the system – In the current system, LCC is 

monitoring all the loco parameters and as per our proposed logic it in not 

necessary to transmit all these data to APU microprocessor if APU ON & OFF 

decision making is done by LCC.

Cost effective – Our proposed system will be very mush cost effective since 

there is no microprocessor in APU and intelligence required for the APU ON & 

OFF will be governed by the LCC.                                                       Increases the 

reliability – Our proposed system will have no electronic controllers in APU 

system thus it will illuminates the failure due to electronic controllers which 

are more likely to cause due to vibration & loco environment.

Easy to implement – Our proposed system can be easily implement and 

interfaced with LCC since there is no communication protocol required and 

all the communication will be done through the potential free contacts.

Criterion shall be relaxed to CPCB-1 

as working of APU is far away from 

human population

Microprocessor based 

standalone APU can be 

provided but main LCC 

interface module with AC-

AC traction system 

interface protocol needs 

to be specified in the 

specification.    

CPCB-II is mandatory requirement as per Central 

Pollution Control Board wef. 1st April 2014. Hence, 

relaxation is not acceptable. In reference to M/s Trident 

comments, the total controlof APU on LCC is not 

resorted in view of the fact that APU is a slave unit and 

separate control of APU by its on microprocessor will 

not burden the LCC for its own loco control which is vital 

part of LCC. Further APU own logic will help to monitor 

APU better and integrate with LCC.

2.0(iii) small capacity of brushless 3 phase permanent magnet type alternator 

with rectifier unit to charge loco battery and  cater electrical load of 1.75 

ton of AC load

Nil Nil Since this alternator rectifier 

system directly charging the 

battery as well as feeding to loco 

equipments,it is must that the 

generated DC power shall be 

controlled  both in battery 

charging as well as during 

feeding the load with CV/CC 

manner within minimum 

specified ripple content.The 

alternator shall be brushless 

with permanent magnet or 

seperately excited field type.

3 brushless field excitation control 

alternators may also be allowed

Brushless Alternator is 

specified but actual 

power capacity required 

is not specified. In order 

to standardize and make 

the requirements clear 

for all vendors, we 

suggest that actual power 

requirement to meet 

functional requirements 

may be specified.

Brushless alternator with permanent magnet type or 

separately field excited brushless alternator may be 

considered. The actual Power requirement depends on 

the connected load. The connected load has  been 

specified. The firm has to design the alternator 

accordingly.

3 Terms and abbreviations Nil Nil Nil Nil Noted and complied Nil No change in Para required.

4 General Requirements Nil Nil Nil Nil Noted and complied Nil No change in Para required.

4.1 Manufacturer Qualification Nil Nil Nil Nil Noted and complied Nil No change in Para required.

4.2 Equipment Requirements Nil Nil Nil Nil Noted and complied Nil No change in Para required.

4.2.1 Nil Nil Nil Nil Noted and complied Nil No change in Para required.

4.2.2 The equipment supplied shall be of good quality, rugged and reliable and 

capable to withstand environmental and service conditions. The 

individual components shall meet the lifecycle requirements for that 

category of equipmentas elaborated at clause no.15

Nil Nil

There is no mentioning of life 

cycle requirements in clause 

no.15.There is no clause no.15 in 

the draft specification

Nil There is no clause no.15 in 

specification listing out the life cycle 

requirement

Nil Noted and para no. 15 referred is corrected as para 

no.11.

4.2.3 The APU system shall be accommodated in the envelope of 1700 mm x 

900 mm x 925mm (Excluding chimney) (LxBxH). Envelope is intended to 

mean the space available within the existing radiator compartment.

Nil Nil

Nil

Nil Noted and complied Please clarify whether the 

envelope size specified in 

the document includes 

the Control Unit or is only 

for the Auxiliary Power 

Unit.

The envelope size is for complete Auxiliary power unit 

including their control system.

4.2.4 Nil Nil Nil Nil Noted and complied Nil No change in Para required.

4.2.5 Nil Nil Nil Nil Noted and complied Nil No change in Para required.

4.2.6 Nil Nil Nil Nil Noted and complied Nil No change in Para required.

4.2.7 Nil Nil Nil Nil Noted and complied Nil No change in Para required.

5 Environmental/climatic requirements Nil Nil Nil Nil Noted and complied Nil No change in Para required.



Clause 

No.

Description M/s Medha comments M/s Medha Remarks M/s ICE comments M/s Trident comments M/s Safe Electronics M/s Prag Polymers RDSO Remarks

6 Functional Requirements Please clarify whether the 

Battery Voltage and Cab 

Air Condition 

requirements are going to 

work with fixed DC output 

of alternator or Two Dual 

Voltages will need to be 

generated from 

Alternator Voltage 

Controller.

The cab air conditioning requires same DC  voltage 

similar to output of auxiliary generator output of 

locomotive required for Battery charging.

6.1 Check following parameters

Throttle in idle

Loco Speed Zero

BC Pressure is>1.5 Kgs/Cm2

Loco is not set for self load 

test or any other test mode

APU safety devices are in 

normal position

APU health status is OK

Monitoring of APU health 

status includes all safety 

devices of the APU engine.  In 

case of CRDI engines all the 

safety device status is 

monitered by ECM (Engine 

Control Module).

The flow chart shall be executed 

for serial  communication 

interface from LCC.The 

standalone APU shall also be 

acceptable in case it is offered 

and tested.For standalone type 

of APU the entire functional 

execution including the 

automatic engine start/stop of 

the main engine shall be 

executed by the APU control 

unit.The serial communication 

shall also be present in this case 

but may or may not be required 

to be connected with LCC in case 

of standalone type APU.

Nil Corrected as per Medha Comments. The complete logic 

shall be executed by APU Control Unit. However, 

interfacing with LCC is also required.

6.1 Send request to LCC to start 

main engine

LCC cannot stop APU engine. Nil Nil

6.2 Interface of APU with LCC Nil Nil Interface of APU with LCC shall 

be responsibility of APU 

manufacturer but in case of its 

interfacing first time in 

locomotive,The LCC 

manufacturer shall be instructed 

to associate their technical team 

for the first time for the protocol 

verification on hardware as well 

as on software side for flawless 

functioning of the whole system

Interface of APU with LCC shall be 

responsibility of APU manufacturer 

as well as LCC manufacturer.LCC 

manufacturer shall also depute 

technical person for the first time to 

ensure that minor issues may be 

cleared.

Please clarify if the 

interface with LCC will 

need to be proved with all 

three major LCC 

manufacturers or any one 

LCC manufacturer is 

sufficient to get an 

approval?

The interface with LCC is the responsibility of APU 

manufacturer. The standard protocol has been defined. 

However, to resolve the interfacing issue with AC-AC 

Traction Control System, AC-AC Traction Control System 

manufacturer will procure the APU from RDSO approved 

supplier and intterface with their system. To have a 

universal APU for all LCC three protocols have been 

added in APU. Which can be used for integration with 

any AC-AC traction control system vendor by the APU 

manufacturer.

6.3 Interface of APU with REMMLOT system Nil Nil The interface of APU with 

REMMLOT is not required as 

according to clause 6.3.1 remote 

monitoring facility is already 

available with APU system.In 

case it is required the 

informations from APU can be 

sent to LCC from the same 

interface hardware used for APU 

to LCC interface.

REMMLOT interfacing is may be 

waived off since the APU has inbuilt 

GPS/GPRS interface to update data to 

server.

Nil APU is made under the scope of supply of AC-AC 

Traction Control System. However, APU will be procured 

from RDSO approved source only. Hence, the interfacing 

issue with REMMLOT (Which is the part of AC-AC 

Traction Control System) is not arisen.
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6.3.1 GPRS facility with APU system Nil Nil GPS/GPRS parameters in APU 

merely adds complexity to the 

APU system which actually is not 

required.In case of systems 

having communication interface 

LCC parameters can be logged

Noted and complied Please clarify if the GPRS 

facility with APU to view 

of actual run hours 

parameters view to 

customer is part of the 

vendor scope of supply or 

if there is any existing 

equipment can support 

this function. Note that if 

the vendor is required to 

provide web application 

and server for APU 

dedicatedly, the cost of 

equipment will increase 

and development specific 

to this particular 

application need to be 

established.

GPRS facility is made optional item for future use by 

Railway. However, being the optional item , APU 

hardware should be able to support GPRS facility. If not 

specifically mentioned by purchaser, firm need not 

provide web server for online data viewing. However, 

data logging in APU is required as per clause 6.5. 

6.4 Nil Nil Nil Noted and complied Nil No change in Para required.

6.5 Feature of data logging Nil Nil Nil APU as a standalone system is 

already logging the data concerned 

to APU.Logging LCC parameters in 

APU merely adds complexity to the 

APU system which actually is not 

required.In case of systems having 

communication interface LCC 

parameters can be logged.

Nil The LCC parameter obtained from LCC to APU is logged 

to ensure that proper communicaion between LCC and 

APU is taking place for trouble shooting or analysis 

purpose.

6.6 APU  can  be  shut  down  on  emergency  by  isolating  APU  from  CB  

panel.  Shut  down  button  should  be provided on APU also to interrupt 

the APU and shut down APU in case of emergency.

APU  can  be  shut  down  on  

emergency  by  isolating  APU  

from  CB  panel.  Optionally 

additional stop button may 

be provided on APU to 

interupt the APU and shut 

down APU in case of 

emergency.

Additional Stop button is not 

required in case of CRDI 

engines. 

Nil Noted and complied Nil

No change in Para required.

6.7 Fail safe feature Nil Nil The fail safe feature shall be 

provided in APU.APU faulty 

message shall be given to the 

crew on the APU display when 

APU is used as standalone unit 

and the same shall be given on 

LCC unit inside the driver's cab in 

case of interface is required.

In case of standalone system all 

messages shall be given on the  APU 

display unit inside driver's cab.In case 

of systems with communication 

interface all messages shall be shown 

on LCC display.

Nil Separate Display is not advisable. The required crew 

message shall be displayed on single HMI or DIALS of AC-

AC Traction Control Sytem. The APU is therefore part of 

scope of supply of AC-AC Traction Control System with 

proper integration. AC-AC Traction Cotrol system 

manufacturer shall procure APU from   RDSO approved 

source only.



Clause 

No.

Description M/s Medha comments M/s Medha Remarks M/s ICE comments M/s Trident comments M/s Safe Electronics M/s Prag Polymers RDSO Remarks

7.1 The engine should be sourced from a proven manufacturer. Prior 

approval of RDSO should be taken for use  of  any  make  or  design  of  

engine.  The  engine  should  be  water  cooled/air  cooled  with  natural 

aspiration. The engine should also confirm to the central  pollution 

control Board norms notification GSR no.448(E) F NO.Q-15022/2/2001-

CPA/24-2-09 issued by Ministry of Environment and Forest. The engine 

should have low SFC (170 grams/BHP hour +5%) at full load. The engine 

should be capable of starting with power sourced from the locomotive 

battery. The engine should be maintenance friendly and should not  

require  frequent  schedule  attention.  Any  attention  to  this  APU  

engine  shall  have  to  necessarily coincide with the locomotive 

maintenance schedule APU  manufacturer  will  submit  the  test  

compliance  of  national/International  standard,  technical  details, must  

change  spare  items  details,  maintenance  schedule,  lubricant  details  

and  frequency  of  lubricant change while seeking approval for use of the 

engine. 

The engine should be 

sourced from a proven 

manufacturer. Prior approval 

of RDSO should be taken for 

use  of  any  make  or  design  

of  engine.  The  engine  

should  be  water  cooled/air  

cooled  with  natural 

aspiration. The engine should 

also confirm to the central 

pollution control Board 

norms notification GSR 

no.448(E) F NO.Q-

15022/2/2001-CPA/24-2-09 

issued by Ministry of 

Environment and Forest. The 

engine should have low SFC 

(170 grams/BHP hour +5%) 

at full load. The engine 

should be maintenance 

friendly and should not  

require  frequent  schedule  

attention.  Any  attention  to  

this  APU  engine  shall  have  

to  necessarily coincide with 

the locomotive maintenance 

schedule APU  manufacturer  

will  submit  the  test  

The lines indicated in red 

should be removed from the 

para.

The APU diesel engine canot 

be cranked with locomotive 

battery source.  It requires 

additional 12V battery to 

start the engine.

The power to start APU may be 

sourced either from locomotive 

battery or a small battery source 

may be provided to crank APU 

engine within APU unit.SFC 

criterion shall be 170 grams/BHP 

hour at full load at around 1500 

rpm.For the engine having RPM 

of 3000 this limit shall be 200 

gram/BHP hour.

APU engine may also be allowed to 

get cranked from its own 

battery.Relaxation in SFC shall be 

given at higher rpm.

Nil Adding additional battery has related reliability issue. 

Hence, the loco battery voltage should be stepped down 

by suitable DC-DC Converter for cranking APU Engine. In 

reference to IC Electrical comments, the SFC is at full 

load at rated speed.

7.2 Nil Nil Nil Noted and complied Nil No change in Para required.

7.3 Alternator Nil Nil The alternator may be 

permanent magnet or brushless 

field excitation control type.The 

alternator may run at the same 

RPM as APU engine or it may run 

at higher RPM by adjusting the 

pulley ratio as desired.The 

choice of alternator and its 

coupling with APU engine shall 

be left to APU supplier.In case 

the desired output voltage is not 

obtained fault message shall 

come on the APU display 

unit.The power requirement for 

the cab AC load shall be 

specifically mentioned.

Brushless field excitation type 

alternators may also be used.

Nil

7.4 Control unit

Nil

Nil Different LCC manufacturers 

shall confirm and comply that all 

the fields mentioned in this 

clause and Annexure-1 are 

complete in all respect for the 

compatibility of software as well 

as and hardware protocol 

including each and every bytes 

communicated from both LCC 

and APU sides. The specification 

shall include the byte by byte 

data of protocol for the 

completeand flaw less interface.

Noted and complied.Byte by Byte 

breakup of each and every data field 

shall be furnished with the exact 

communication parameters.

Nil Interface document has been therefore standardized for 

both AC-AC traction control system and APU 

manufacturer.

7.4.1 Nil Nil Nil Noted and complied Nil No change in Para required.
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17 Types of tests Please clarify if engine 

manufacturer supplied 

automotive grade engine 

approval document for 

engine type testing is 

acceptable or any specific 

tests to be carried out by 

vendor to get an approval 

for the engine used. Is the 

vendor is free to choose 

any standard compressor 

or specific make is 

recommended

by IR based on previous 

experience?

In reference to M/s Prag comments, no specific make is 

specified. However, it is the responsibility of APU 

manufacturer to chose the Engine or compressor 

complying as per test standard requirement, minimum 

maintenance related requirement and functional 

requirement of the specification.

17.2 Field Trial Nil Nil The field trial duration of 3 

months shall be sufficient after 

prototype inspection by RDSO to 

prove the performance of the 

system on field.

Nil

APU is the combination of Engine, compressor,  

alternator and control system and hence 12 month field 

trials have been considered necessary for proving the 

complete APU system of any vendor.

INTERFACE CONTROL DOCUMENT
2 INTERFACE REQUIREMENTS

nil nil nil nil nil

Interface requirements: 

As per the document, 

there is a requirement for 

Profibus, OFCCAN,

Ethernet & MVB for 

various LCC interfaces. 

We request you to please 

clarify who

would take the 

responsibility of proving 

these interfaces and what 

would be the

methodology adopted to 

test and confirm these 

interfaces. We will need 

IR support to

build and prove interface 

with LCC.

As already stated in para that overall responsibility to 

interface with LCC is APU. However, LCC manufacturer 

will also interface the APU with LCC as per the spec. Of 

AC-AC Traction Control System. As per revised AC-AC 

traction Control system, Interfaced APU has been made 

part of the scope of supply with AC-AC traction Control 

System . However, they have been restricted to procure 

from RDSO approved APU vendors only.


