
Energy Efficiency 

GREENCO



Brief on ICF 

Introduction Shell

Furnishing

LHB

Largest maker of 

Self-Propelled 

Coaches in country

During the production year of 2016-17, ICF has not only achieved but also surpassed the prescribed target of
2178 and produced a record out turn of 2277 coaches. This is the highest ever production in the history of ICF
and this production for the year 2016-17 is an increase of 13.57% over the last year production of 2005
coaches. ICF has already rolled out 169 Deen Dayalu coaches and one rake of Antyodaya coaches. ICF will soon
be rolling out Tejas high speed LHB premium coaches and Anubhuti luxury LHB coaches. ICF plans to
manufacture 15 coaches for Nilgiri Mountain Railway, 565 coaches for MUTP Phase-III and 16 rakes for Kolkata
Metro. Export of 78 DEMUs and 160 coaches to Srilanka is under pipeline . ICF will be manufacturing
prestigious state of the art 160 kmph speed Train Set, called “Train-18”.



✓ 50000 coaches manufactured at single facility

✓ 500 + variants

✓ All varieties of Self Propelled Vehicles –

EMUs/Metros/DEMUs/DHMUs/Maintenance Cars

✓ More  than 2000 Coaches manufactured in 2016-17

✓ 1200 Stainless Steel Coaches per Annum

ICF@ a Glance … 

Exponential Growth Of Outturn



The Assessment forcertification of ICF for “Green Co

Rating” conducted by M/s CII on 10.04.2017 &

11.04.2017 in which Team ICF Certified “Silver Rating” .



Awareness  programs for Officers/Employees         

 

 

 

 

Energy Audit outcome and Recommendation by M/s PCRA , GM/ ICF attended the Discussions  

 

 

 

 

Awarness on Energy Conservation Measures to Supervisors by M/s PCRA     

 



❖ An interactive session carried out by Smt.G.Anandhi, Executive Engineer/ Tamilnadu

Generation and Distribution Corporation Limited (TANGEDCO) on “Energy Saving

Techniques and Electrical Safety” for employees of ICF on 12.08.2016 at AWTI

auditorium

❖ 27,000 Nos of 7 watt LED lights have been distributed to ICF Family under Domestic

Efficient Lighting Programme (DELP scheme).

Cont…



.
❖ A Technical Seminar organized for Electrical Maintenance Officers & Supervisors

regarding “How to Improve Energy Efficiency & Reliability in Electrical Systems” by Mr.

John Kochkutty, Joint General Manager, M/s L & T Mumbai., on 02.03.2017 at Vichar

Sabha Grah

 

  

❖ A Technical Seminar organized for Electrical Maintenance Officers & Supervisors

regarding training programme in ‘HVAC and pumping systems in ICF’ by Mr.

Vasudevan, Consultant, M/s PCRA, Chennai on 09.03.2017 at Vichar Sabha Grah.

Cont…



❖ As per the directives of Railway Board, Energy Conservation Day was celebrated at ICF on

14.12.2016. A technical seminar was also organized which was attended by Officers &

Supervisory staff.

Energy conservation Banners

Cont…



Energy Policy



Organization Setup for Energy Management System 
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Roles and Responsibilities of the Energy Management Cell 

Top Management (GM & PHODs )

Chairman/Chairperson of the Management Review Committee (MRC) for EnMS – GM/ICF. 

Vice-Chairman of MRC for EnMS - Chief Electrical Engineer (CEE)

Management Representative (MR)

Responsibility and authority of MR to ensure:

➢ MR will conduct MRC meeting once in six months.

➢ Reviewing of the audit reports, preparation of Internal audit plan & audit notification and

presenting the same in MRC.

➢ A check list is prepared and complied with respect to conduct of internal audit, updating of

documents, setting and review of progress of Energy management action plan and accomplishment

of Energy objectives and targets.

➢ Organize training and awareness sessions on EnMS.

➢ Forming a core team in covering all areas.



Departmental Representative (DR)

Responsibility of DR to ensure:

➢ Implementation of EnMS and ensure all staff carry out activities as stated in EnMS
procedures.

➢ Preparation of Production data and production variables Reports for the month - for
Forwarding to MR.

➢ Smooth conduct of internal audit and timely action taken for correction, corrective action
and preventive action for the non-conformities.

➢ Prompt implementation of recommendation of Energy Audit.

Energy Manager (EM)

➢ Conduct of Energy audit periodically.

➢ Energy review is carried out as per plan.

➢ Energy base line are established for significant energy using operations and facilities

➢ Preparation of all kind of Reports of energy performance.

➢ Setting of Energy Management Action Plan & review of the same.

➢ Setting of Energy performance indicators.

➢ Monitoring and measurement are carried out

➢ Prompt action is taken and feedback given on Energy suggestion forms raised by
interested parties (workmen, supervisors, contractors etc.,).

Cont…



Power Supply Details 

Description Details

Connected load 71 MVA

Maximum Demand (avg.) 8,500 kVA

Maximum Billable Demand 7,650 kVA

Average consumption per month Factory    - 11.85 lakh units

Domestic - 7.88 lakh units

Captive Power Details

DG Set 

1000 KVA, 11 KV     – 4 Nos

1250 kVA ,11 kV     - 1 No 

250 KVA 415 V - 1 No 



Major Energy Consumption Equipment in plant

ABSTRACT OF CONNECTED LOAD PARTICULARS

SL NO DESCRIPTION
SHELL Load        

IN  KW

FURN Load 

IN  KW

SHOP-74 Load

IN KW

LHB Load 

IN  KW

1 MACHINARIES & PLANT 9412.58 3368.53 156.03 904.35

2 HEAT TREATMENT EQUIPMENTS 1543.07 178 405.75 26

3 MOTORS AND PUMPS 313.64 518.3 828.14

4 AIR COMPRESSOR 1278.3 2545.65 15.6 300

5
MATERIAL HANDLING 

EQUIPMENTS (incl LIFT)
2386.07 496.15 15 326

6 WELDING SETs 12795.3 1148 431.86

7 ALL LIGHTING FIXTURES 658.17 614.22 928.65 84

8
REF & AIR CONDITIONINIG 

EQUIPMENT 
1267.1 465.26 518.6

9
AIR CIRCULATORS & EXHAUST 

FANS
524.68 302.62 485.68 53.46

10
UPS,BATTERY CHARGERS & 

OTHERS
1120.46 936 23616.31

Sub -TOTAL 31299.37 10572.73 27401.62 1693.81



Cont…Energy monitoring System 
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Specific Energy Consumption w.r.t coach production last 5 years  Cont…



Target Setting
Description of the Target Short term targets Action Plan

To restrict Equated Coach  Units 

(ECU) ECU  from 4511 Units  to 4200 units

To provide natural illuminations, energy efficient light 

fittings and ventilations  in shop floor 

Reduce compressor leakage and better control of air 

supply 

Close monitoring of high energy  consumption area and 

action for efficient control for enable to reduce energy 

consumption by 5 % overall compared to previous year.

Conservation of Energy 

Consumption 

To reduce energy consumption by 5% from 

overall consumption compared to previous year 

Lighting

Conversion of High Wattage conventional 

Light fittings like  Metal Halide, Mercury 

Vapor lamps. etc.,. to energy efficient LED 

fittings

Action plan for Provision of Energy Efficient Lighting is 

detailed in PAT Cycle. 

Energy Efficient Fittings

Procurement of Star Rated Equipments Procurement of Star rated electrical Equipments Viz., Air 

Conditioner's, Geysers, Fans 

Natural Illumination

Provision of additional light pipes in Shops & 

Office Buildings to reduce Lighting load during 

day time

Provision 20 Nos of Light Pipes in office & Shop 

buildings

Effective Monitoring

Implementation of SCADA in power 

distribution System

Implementation of SCADA in three Main Receiving 

Station (MRS) for effective monitoring.

Compressor

To reduce compressor  energy consumption by 

10% over previous year 

Provision of  three no of Motorized valve in the 

compressor pipe line at Shell & Fur. Division

Air turbine 

Provision of Air turbine ventilators in place of 

motorized exhaust fans

120 nos of Air turbine ventilators in place of motorized 

exhaust fans

Pumps 

Replacement of existing pumps with energy 

efficient pumps

10 Nos of Energy Efficient Submersible pumps to be 

provided in Colony pump house

Energy Conservation in EOT 

Cranes 

Provision of VFD Control with Re-Generative 

braking in over head cranes at shop floor areas.

VFD Control with Regenerative braking system from the 

total population of 50 cranes would be implemented in 

phased manner i.e.,10 Nos/Year.



Short Term- Action Plan reporting format for PAT Cycle - II (2016-19) 

Sl. 
No

Energy Efficiency Improvement Measures (EEIM)
Investment 

Rupees 
(Lakh)

Date of 
Completion of 

Measures / likely 
Completion

Life 
Cycle 
Year1

Annual Energy Saving

Electricity ** (kWh)

1
Replacing  T-5 / T-8 (41W)  to LED Tube(18W) 
Total in Nos -18,000

153
31.03.2017 - 4000
31.03.2018 - 6000
31.03.2019 - 8000

10
31.03.2017 = 2.48 Lakh 31.03.2018=6.21 Lakh       

31.03.2019= 11.17 Lakh

2
Replacing  MH street light (190W) with LED light (45W)
Total in Nos -700

126.31
31.03.2017 - 200
31.03.2018 - 200
31.03.2019 - 300

10
31.03.2017 = 0.78 Lakh 31.03.2018= 1.56 Lakh 

31.03.2019 = 2.74 Lakh

3
Replacing  2x2 FL / CFL (108W)  to LED Tube ( 3 x 14 W)
Total in Nos -1400

21
31.03.2017 - 400
31.03.2018 - 400
31.03.2019 - 600

10
31.03.2017 = 0.71 Lakh   31.03.2018 = 1.42 Lakh  

31.03.2019 = 2.49 Lakh 

4

Replacing High Bay MH   460 W /290 W to LED Luminarie
150/100 W
Total in Nos -1135

185.22
31.03.2017 - 400
31.03.2018 - 410
31.03.2019 - 335

10
31.03.2017 =3.34 Lakh   31.03.2018= 6.77 Lakh 

31.03.2019 =9.49 Lakh

5
Replacing CFL 15 W /23 W to LED 5 W / 9W
Total in Nos -19000

45.22
31.03.2017 - 10000
31.03.2018 - 5000
31.03.2019 - 4000

10
31.03.2017= 2.70 Lakh 31.03.2018 = 4.05 Lakh  

31.03.2019 = 5.13 Lakh 

6

Replacement of Old Conventional Cealing fan (75W)  
with Energy Efficient fan (50W)
Total in Nos 1000

3
31.03.2017 - 250
31.03.2018 - 500
31.03.2019 - 250

20
31.03.2017 = 0.16 Lakh   31.03.2018= 0.33 Lakh   

31.03.2019 = 0.67 Lakh   

7
Replacement of Old Conventional AC with Star Rating AC
Total in Nos 150

75
31.03.2017 - 50
31.03.2018 - 50
31.03.2019 - 50

10
31.03.2017 = 0.48 Lakh   31.03.2018 =0.96 Lakh   

31.03.2019= 1.44 Lakh   

8

Replacement of Conventional pumps with  Energy  
Efficient pumps at various location in ICF premisies of 
capacity ranging from 5 HP to 25HP.

13.5
31.03.2017 - 10
31.03.2018 - 5

31.03.2019 - 10
25

31.03.2017 = 1.27 Lakh   31.03.2018 =0.235 
Lakh   31.03.2019= 1.27 Lakh

9
Provision of Automatic Power Factor Correction Panels 
of 200 KVAR capacity.

35
31.03.2017 - 7

10

Cont...



Energy monitoring System Cont…



Cont…Energy monitoring System 



Quarterly  Energy Consumption Statement Cont…



Energy Efficiency improvement in equipment wise

S.I
Systems

Audit Recommendation’s
Action Taken Status

1

Compressed 

air network

Arresting air leakages
Necessary action has been initiated to arrest the air leakages by 

Millwright. 
Completed

2
Conversion from Δ – Y mode during unloading of compressors

Not Feasible

3
Installing VFD to eliminate unloading of compressors

Not Feasible

4

Pumps

Cleaning of filters for drinking water pumps
The scope is covered under AMC and Engineering Department is advised to 

look into the issue.
Under Progress

5 Replacement of existing pumps with energy 

efficient pumps

Main Pumps are replaced with energy efficient pumps (40HP to 25HP). Out 

of total 16 Nos , 8 nos of pumps to be replaced are standby and it is 

operated only during emergencies. As the codal life of these pumps ( 8 nos) 

are ten years , steps are initiated to  phased out of these pumps in phased 

manner. 

Completed

6 Machinery Reducing idling losses in presses

Steps were taken to identify the list of machinery which consumes energy 

during idle conditions. As a trial measure, timers are incorporated in the 

circuit of two nos, 200 ton Press brake to reduce ideal time if time exceeds 

20 mins main motor is switched off.  Also installing Drives in these 

machinery is been explored. 

Completed

7

Lighting

Install Energy efficient lighting in C shop

The requirement has been assessed and proposal made for inclusion in PWP 

2016-17

Under Progress
8 Install Energy efficient lighting in B shop

9 Install Energy efficient lighting in 30 & 36

10 HVAC
Replacement of fiber glass insulation with foam 

insulation
Investment cost is high Not Feasible

11

Building

Install energy efficient light in Shell admin Building
Proposal for replacing conventional light with energy efficient fitting is 

concurred procurement is under progress. 
Under Progress

12 Replacement of split air conditioner with 5 star AC

All AC’s (128 nos) installed in the building are star rated        (one star to 

three star) ,however replacing all these  AC’s into 5 star in phased manner 

with the expiry of codal life. 

Completed

13 Install energy efficient light in Hospital
Proposal for replacing conventional light with energy efficient fitting is 

concurred procurement is under progress. 
Under Progress

14 Renewable Use of renewable energy in ICF Addition of Solar PV rooftop system is in progress. Under Progress

15
Transformer/

APFC
Keeping APFC panel in Auto mode

Out of 31 only in 15 sub stations APFC are operated in Manual mode due to 

shortage of capacitors & Contactors. Steps have been taken for 

rectification.

Completed

Cont…



Compressor Details

Shell Div. Fur Div.

No of Compressors 8 13

Total CFM 6500 13000

Type Screw Type Screw Type

Presure Setting 6.2 to 6.9 5.5 to 6.1

2016-17 Shell Energy /CFM 
Fur Energy 

/CFM 

Apr-16 54717 8.4 142882 11.0

May-16 52531 8.1 180135 13.9

Jun-16 64386 9.9 184021 14.2

Jul-16 64013 9.8 180734 13.9

Aug-16 65083 10.0 171335 13.2

Sep-16 52503 8.1 178219 13.7

Oct-16 53969 8.3 179035 13.8

Nov-16 59522 9.2 201303 15.5

Dec-16 50427 7.8 173240 13.3

Jan-17 55038 8.5 181525 14.0

Feb-17 56529 8.7 192492 14.8

Mar- 17 72979 11.2 228525 17.6

Compressor Details



Energy Conservation Measures Adopted                    Cont…

One no of High Volume Low Speed (VFD) 24ft

sweep celling fan of capacity 1.5kw 5 blade has

been installed in dispatch shed of furnishing

division. The fan rotates at 65 RPM.

1.2 KWp Off-Grid Solar Hybrid system is provided

on the rooftop of Shell Administrative Building

The GM Administrative & Other Service buildings

are Illuminated with LED Façade Light fittings.



All signage boards of ICF buildings are illuminated

by LED lights

Occupancy Sensor have been provided in Officer’s

Chamber to switch off automatically Air

Conditioners and Room Lights when the Room is

unoccupied

Turbine Air Ventilators which operate on natural

draft without Electrical Power have been installed

in Workshop Roof Tops to exhaust hot gas

emanating from Welding Operation, Furnace etc.

Cont…



The conventional Window/Split Air conditioners are

replaced with the state of the art Variable

Refrigerant Flow (VRF) Centralized Air

Conditioning System in both Shell and Furnishing

Offices, which consume 40% less Energy

High Horse Power Pumps in Colony Pump Houses

are being replaced with Energy efficient

Submersible Pumps in a phased manner.

12 Nos of Solar light pipe provided at various

locations in Buildings &Shop floor areas .

Cont…



Energy Conservation Measures Adopted 

 High Volume Low Speed Fan (HVLS) with VFD control was introduced in place of air

circulators at shop floor areas.

 Bandwidth adjustment on compressors from band width of 6.5 -7.3 kg/sq.cm to 6.2-6.8

kg/sq.cm.

 Provision of Motorized valve in the Compressor pipe line at Fur. Division.

 Introduction of Smart Energy meters for ICF Colony for effective monitoring.

 Switching off Standby Transformers.

 Energy Efficient Submersible pumps are provided in Colony pump house.

 Energy savers, which switch OFF Arc welding sets during idle condition.

 Timers are installed at High consumption Machines to reduce the ideal running.

 Air turbine ventilators in place of motorized exhaust fans.

 Procurement of Star rated electrical fittings.

 Automatic timer switches to control lighting circuits/air circulators in Factory areas.

 Provision of LED lights in place of High wattage Conventional Lights fittings.

 Converted Six HT Substation to LT switch in Shell & Furnishing Div. of ICF.



Renewable Energy 

GREENCO



ICF – “ Green Factory”

 ICF a premier production unit under the Ministry of Railways, was established in the

year 1955 to manufacture passenger coaches. Spread over a sprawling 475 Acre

complex, ICF employs 11,000 strong work force and manufactures over 2,000 coaches

every year.

 ICF, conscious of its commitment to Society, strives to minimize the environmental

impact of its operations and reduce its carbon foot-prints. An 'Environmental Policy'

has been adopted by the organization which lays down guidelines to create a safe,

harmonious and ecologically balanced environment for its members and the

community at large. In this direction, ICF has taken several measures in the recent past

turning ICF to a “Green Factory”.

 ICF is the only Railway unit to fully source its Electrical Energy requirement from

Renewable Energy Sources



Renewable Energy Policy                           



Renewable Energy Policy                            Cont…



Target Setting                                             

Description of the 

Target 

Short term targets Action Plan

Solar Plant in 

Building/Workshops 

Implementation of 

4.255 MW Roof Top 

Solar PV System at 

ICF  

I. 2 MWp Solar PV System under developer mode

to be installed at LHB Shed Phase 1 . PDC 31

Oct 2017

II. Proposal sent to EEM/Railway Board for the

implementation of 2 MWp Solar PV System at

LHB Shed Phase II under PPPA model through

REMCL

III. Provision of 255 kWp Rooftop Solar panel in

Administrative & Other service buildings is under

progress

Natural Illumination

Provision of additional 

light pipes in Shops & 

Office Buildings to 

reduce Lighting load 

during day time

Provision 20 Nos of Light Pipes in office & Shop 

buildings

Hybrid (Solar & Wind)

Plant 

Provision of Hybrid 

Solar &Wind plant , 

5 Nos of < 5 kWp On Grid Solar Hybrid system is

planned at Service Buildings

Solar Water Pumps Provision of  Solar

Water Pumps 

Provision 5 Nos of Solar Water Pumps for

landscaping and gardening purpose



Description of the 

Target 

Long  term targets Action Plan

Solar Power panel in 

Colonies 

Provision of Solar Power

Panels in ICF Residential

Buildings

Proposal Under Discussion

Solar based Street 

Lights 

Replacement of all street light

to Solar based LED fittings in

phase manner in ICF vicinity

Procurement and installation of solar

street light fittings in peripheral of

factory and colony 100 Nos/Year .

Solar Panel Passenger

Coaches 

Introduction of Solar panels in 

roof top of passenger coaches 

for meeting lighting & 

ventilations load. 

A DEMU rake is under trail run which 

has six coaches with each coach fitted 

with twelve solar panels based on the 

report it will be extended to other 

coaches.

Cont… 



On-site RE Generation  (Electrical Energy)

100 KWp ON-Grid Solar Rooftop PV System is provided at 

roof top of ICF Shell Administrative Building & IT Centre. 

Annual Potential Generation would be 1.2 Lakh units which 

will eventually reduce CO2 emission by 96 ton/year

20 KWp On-Grid Solar roof PV system is provided at ICF 

Silver Jubilee Matriculation Higher Secondary School  

15 KWp On-Grid solar PV system installed at ICF Hospital 

roof top



Cont…

10 KWp On-Grid Solar roof PV system is provided at ICF 

Higher Secondary School, On an annual average it almost 

covers entire electricity requirement of the school

3 KWp Off-Grid solar PV system installed for illuminating 

approach road of LHB shed

1.2 KWp Off-Grid Solar Hybrid system is provided on the 

rooftop of Shell Administrative Building 



Cont…

40 Nos. of standalone solar street lights have been installed

3000 LPD  Solar water heater system was provided at ICF 

hospital, ORH & officer quarters

12 Nos of Solar light pipe  provided at various locations in 

Buildings &Shop floor areas .



Cont…

Workshops in ICF have been so designed to facilitate diffusion

of Natural Sunlight during day time from Roof and Windows

to avoid artificial illumination through Electricity. Total

covered area of Workshops in Shell & Furnishing Divisions:

1,24,941 sq. mtrs. Total Natural lighting provided by North

Light Glazing: 66,000 sq.mtrs.

As a trial measure 180 Wp Solar Photo Voltaic panel installed 

in one Platform Truck for charging the battery when it is on 

use.



On site RE Generation up to Mar 17

S.
N

Renewable Energy System Implemented On-site Generation

(In kWh)

1 100 KWp ON-Grid Solar Rooftop PV System is 

provided at roof top of ICF Shell Administrative 

Building & IT Centre on 20th Mar 2017
6,594

2 10 kWp On-Grid Solar roof PV system is 

commissioned at ICF Higher Secondary School 

on 26th April 2016
10,577

3 20 kWp On-Grid Solar roof PV system is 

commissioned at ICF Silver Jubilee Matriculation 

Higher Secondary School on 29th June 2016
21,668

4 15 KWp on-grid solar PV system installed at ICF 

Hospital roof top on  26th Mar 2015 

41,413

5 3 KWp off-grid solar PV system installed for 

illuminating approach road of LHB shed on 12th

Dec 2014 
8,600 



On-site RE Generation Monitoring Daily Wise 





Commissioned on : 30.03.2009
Location : Tottapalli, Tirunelveli 
Dist., TN
No. Units : 7 (Seven)
Capacity : 10.5 MW
Capital Cost :  Rs. 66.05 Crores
Project Executed by : M/s Suzlon  Ltd. 

Gujarat. 
Energy Generated till Mar ’17 :  143.24 Million Units
Earnings till Mar’17 :  Rs. 61.78 Crores

ICF is the first organization amongst all Government production units to entirely source its electrical

energy requirement from a renewable source of energy. 7 wind mills of 1.5 MVA capacity each, which

ICF has put up in the Tirunelveli District of the Tamil Nadu, has generated enough electricity since

2009 to meet the entire electrical energy requirement of ICF factory till date.

Off-site RE Generation-Wind Mill 



Off-site Power Generation Details Monitoring     



Year 

Wind Mill

Generation
(Units                    

in Crores)

ICF’s Energy consumption

Factory

(Units                    

in Crores)

Domestic

(Units                    

in Crores)

Total

(Units                    

in Crores)

% Share of 

Renewable 

Energy

2009-10 2.37 1.73 0.82 2.55 93%

2010-11 2.02 1.93 0.73 2.66 76%

2011-12 1.86 1.82 0.77 2.59 72%

2012-13 2.24 1.69 1.01 2.7 83%

2013-14 1.63 1.54 0.95 2.49 65%

2014-15 1.45 1.57 0.92 2.49 58%

2015-16 1.18 1.51 0.89 2.4 49%

2016-17 1.56 1.46 0.86 2.32 67%

Cumulative Total 14.31 13.25 6.95 20.2

Wind Mill Generation V/s ICF Consumption  Analysis 



Thank You 


