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Company Profile REeLI/ANCe

Infrastructure

Generation
EPC
Transmission

Distribution

Trading

R- Infra Emerged as Winner and Voted one of the India's 10 Most
Admired Companies

Confidential Slide 3



DTPS at a Glance ReLI/\ANCe

N
Commercial e Commercially Operating Since 1995-96
Operation e Catering Power to Commercial Capital Mumbai
Environmental e Best Environmentally Performing Power Plant )
Performance e Dahanu Operating in Eco Sensitive Zone and following
Stringent Environmental Norms
,\
Award-s .& e Winner of More than 100 National &International Awards
Recognition
\
e 1st Company in the World to Achieve Certification of ISO
System Approach 50001:2011 for Energy Management
e DTPS is also certified for QMS, EMS, OHSAS, ISMS and SA

e More than 100% PLF Achieved for Last Consecutive 6 years &
Overall 8 times since 2003-04

Performance
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DTPS Geographical location RELI/ANCe
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Land (hectares)

Total land

Land For Plant

Land for Ash disposal
Land for Colony

821.58
351.58
370.00
100.00

Land for Plant
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Dahanu Thermal Power Station




Evolution of DTPS ReLI/\NCe

DTPS in 1990
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Evolution of DTPS ReLI/\NCe
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About Dahanu TPS REeLI/\NCe

The setting up of the Plant was approved
in 1989 for 2 x 250 MW capacity.

First Synchronization
Unit — | - January 1995
Unit—Il - March 1995

Station Commercial operation
- July 1995 / Jan 1996

Till date Running Hours
Unit—1 - 1.45lacs
Unit—1Il1 - 1.41 lacs

... A L '._-_ — - |
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DTPS Milestones ReLI/\NCe

‘ NABL Accen
1998 Quality Management System I1SO 9001 EnMS
1999 Environment Mangement System SO 14001 150 50001:
2000 RAMCO ERP Package implementation RBNQA -
2001 1SO upgradation SAP ECC
2002 Optic G d wire (OPGW) & Backb data high 150 27000
ptic Ground wire ackbone data highway

o . SA 8000 -
2003 SAP & Employee self service implementation 6 Sigma-ll
2004 British Safety Council Audit 6 Sigma-| KM, OHSAS

N 2006 Occupational Health and Safety Assessment
2005 Benchmarking in ClI Mercer, ClI .
2005 Six Sigma Drive | BSC Studies OHAS 18001
SAP & - 2006 Knowledge Management
2005 HR Mercer study ESS o .
OPGW 2006 Six Sigma Drive I
Upg’g de - 2007 Social Accountability SA 8000

2008 Integrated Management System (ISO 9001, 1SO

RAMCO
14001, OHSAS 18001)

ISO 14001
1SO 9001

- 2009 SAP ECC - In place of RAMCO

2010 Ramkrishna Bajaj National Quality Award

2008 Information Security Mangement system ISO 27001

2011 Energy Management System s : BS EN
16001:2009 & upgraded to 1SO 50001:2011

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2013
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System Approach REeLI/ANCe

Continual improvement is ensured through improvement plans for IMS,
ISMS, SA and EnMS
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Working Philosophy REeLI/ANCe

Team Work Standardisation
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RELI/ANCe

Best O & M Practices for

Sustainability Improvement




Best O & M Practices for Sustainability = ReLI/ANCEe

d Coal Management

O Overhaul Strategy

O Maintenance Philosophy

O Major Initiatives
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Coal Management RELI/ANCe

Adoption of Imported Coal in DTPS

QO DTPS has two units of 250 MW each using coal as primary fuel.

O The allotted quota of raw coal is not adequate, as there is a huge gap

between demand and supply of indigenous coal.

Q Shortfalls in domestic coal supply.

O Progressive degradation in coal quality.
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Coal Management RELI/ANCe

Adoption of Imported Coal in DTPS

QO DTPS started importing coal since 1998, to bridge the shortfall and to

maintain the reliability of the plant.

Q Blending with good quality imported coal helps in reduction of ash

content and improvement in GCV of as fired coal.

0 Improves combustion, flame stability and heat release rate by a fuel

that burns substantially as a gaseous mixture when combusted.

Confidential Slide 17



Coal Management RELI/ANCe

Adoption of Imported Coal in DTPS

1. Loading factor improved & PLF achieved more than

, 0 : tehﬁv coal is generally used as a partial substitute
Coal quantity red P consis

1.
P 2. Unit Load increadsd Failure of ewsfiptarmwastHid § AP wedugesishortage of
E 3. Emission level reaucgﬁ'_nt Rellab&;\éz?i\éi éaé,‘g'l_ab'ht‘f |mpr0\Led iyd
R 4. Aux power reolucr&qluctlon in tu , " equipment break down
F 5. Flame stability ir#pmﬁ)g\(jroanMi'éaFﬁEMommﬁdance is maintained.
O 6. Formation of clirfker" &M HiRAHEGSs —O
II?/I 7. Overall performance improved Wash coal + (Low
A Commercial GCV+ Medium
N operations GCV) imported
C F-grade Wash coal + coal
c Coal Medium GCV
Indian raw coal + imported coal
High GCV
T imported coal
1995-96 1st Phase1999 2"d Phase 2001 3rd Phase2006
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Overhauling Strategy

RELI/ANCe

Rolling Plan

" Equpment | OEM Recommendaton | 0TPS pian

HP Turbine 6 years 6 years

IP Turbine D years 4 years

LP Turbine 5 years 2 years
Generator 4 years 2 years
Exciter 4 years 2 years

Boiler 2 years

Power Transformers / years 6 years
HT Motors - 4 years
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Overhauling Strategy ReLI/ANCe

Rolling Plan Benefits

= |Initial observations = Benefits

= Many surprises

= LPT - Blade looseness, minor deposits,
rubbing of rotor, sealing fin damages

= Generator - Hot spots, core looseness, Reduced overhaul time
stator core bar cracks, wedge looseness,
H2 leakage from current carrying bolts &
terminal bushings.

= Exciter & PMG damages, oil leakages

No surprises — No major defect

Reduced Spare consumption

Efficient running of plant -

Less resources
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Overhauling Strategy ReLI/ANCe

Reduction in Overhaul time

Modular conceptualization

« HP module - reduced 6 days

Short shutdown opportunities

Overhauling of redundant auxiliaries
Standardized procedure for turbine cooling

De-coupling of Generator

« Saving of 5 days
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=

Overhauling Strategy LI/ANCe

\

Reduction in Overhaul time

New technology - Induction heaters,
Quick erect type aluminum boiler
scaffolding, LFET etc.

Extra bigger size manhole for boiler
Project management software

Round the clock working — 2 shifts

Confidential




Overhauling Strategy REeLI/ANCe

Reduction in Overhaul time

Overhaul Days

18

1999-2000 2009-2010

Additional efficient generation of - 162 Million units /year
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Innovative Maintenance Approach ReLI/ANCe

/ “PROMT”
Modular Maintenance Priority on Managing
concept Performance Trends
maintenance

Innovative
Maintenance Approach

Efficiency Based Maintenance Concept

—_—_—_—_—_—_—_—

‘. Energy Monitoring System !
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Modular Maintenance Concept ReLI/ANCe

QO A maintenance procedure that allows the replacement of major

assemblies in a minimum amount of time and expenditure is
called “module” (e.g. HP turbine module, CW debris filter, Primary &

Secondary fans rotor, Boiler feed pump cartridge)

BFP Cartridge HP Turbine Module
¥ IR |

i

]
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Innovative Maintenance Approach - PROMT ReELI/ANCe

a “PROMT”- Priority on Managing Performance Trends maintenance (e.g.

Flue gas duct leakages, HP heaters performance)

Flue Gas duct leakages HP Heaters parting plate leakages

HPH. 6 internals et

HPH- 5 Intemals T :

Hole-_
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Efficiency based O&M ReLI/ANCe

a Along with preventive and predictive maintenance, scheduled

equipment changeovers focus is shifted to Efficiency based O&M

O Equipments where standby are available, less power consuming or

more efficient kept in service most of the time.

O Reasons for lower efficiency are find out and maintenance is planned

accordingly.

a Coal mill O&M is based on the output and quality of the pulverized coal.
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RELI/ANCe

Energy Management System

Energy Monitoring System

FGD

Process paramete

4-20 mA
16 channel

Confidential

PCR-1

Process parameter

4-20 mA

24+16 channel
SCANNER

RS485

ELAN
ERVER

PCR-2 Compressor
Process paramete Room
Process paramete
4-20 mA
24+16 channel 4-20 mA
SCANNER 16 channel
SCANNER

RS485

6.6 KV Swgr
U-1

6.6 KV Swgr
U-2

Continual Improvement

Total 161 New meters

installed (HT)
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Energy Management System RELI/ANCe

Daily Equipment Energy Deviation Report

DTPS
ReLIA Nce "RELIAMCE INFRASTRUCTURE LIMITEDR" 2 H 250 MW
DAILY "ENERGY" DEVIATION REPORT
FORMAT NO: 10.1.1B 2-Aug-11 2-Aug-11 2=Aug-11
HT Average 0
Auxiliaries ?i:lnluﬂs
UNIT| Kw \.
— ‘I‘-I h‘-“_‘l-
Maintenance Control:
BFP - 1A sesz |\ |
BFP - 1B N—zas ' | This control includes
e = v Detail Analysis Of Probl
BFP - 2B — B etail Analysis roblems
CEP-1A S vSolution In Terms Of New Alternative ;¢
CEP-1B e Average Power w4 Technology
CEP-2A 438 C . |
CEP-2B i onsumption v Repair or Replacement.
ECW - 1A 208 Rate As On Date
ECW - 1B 308 0.68 0,06
N =305 =330 -
ECW - 1C 107 205 : . — 1 0.23 0.45 0.04
ECW - 24 318 330 355 11 0.24 0.35 0.03
ECW - 2B 307 -1 0.23 0.68 0,06
E'E'H-EC 304 -z 0.23 0.34 0,03
TURBIME 1 16420 -B8 36.40 m
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Energy Management System RELI/ANCe

Monthly Building Energy Deviation Report

DTPS
R@LV\NC@ "RELIANCE INFRASTRUCTURE LIMITED" 2X 250 Mw
MONTHLY BUILDING "ENERGY" DEVIATION REPORT
FORMAT NO: 10.1.3B Jul-12
Average as . . -
L on Date Base Value | Operating value ngra:m?al Ma::ntetnalllce Actual Value Dexgatmg vir r.to
Plant Buildings (2012-13) ontro ontro ase value
Fire station 1940 =1990 - 2110 | =2110- 2216 =2216 1654 -336
OH centre 782 =782 - 1049 =1049 - 1102 =1102 623 -159
Security Office 2325 >2325- 2888 | >2888 - 3032 >3032 2295 -30
ADM 14088 ~14088- 18280 |=18280 - 19194 >19194 12997 -1091
Main store 6463 =6463 - 7760 | =7760 - 8148 =8148 5070 -1393
Canteen 8224 =8224 - 13040 |>13040 - 13692 | =13892 6810 -1414
DM Plant 2320 =2320 - 2688 | =2688 - 2822 >2822 1807 -513

All Buildings Of Plant Are Covered Under Monitoring
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Opportunity Based Maintenance REeLI/ANCe

/

Short shutdown Boiler tube inspection

£

-\
0\

Opportunity based

maintenance

APH seal inspection & | Flue gas duct inspection
repair & rectification

\_ /

Defects which affects the efficiency, auxiliary power are given top priority

e.g HP heaters, Condenser, Duct rectification, APH Seals rectification
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Opportunity Based Maintenance ReLI/ANCe

Befor Overhaul  After Overhaul

|D Fan PAFan

Before and after Fan Kw
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RELI/ANCe

Condenser Vacuum Improvement

Condenser Vacuum Improvement

Helium Leak Detection Debris filter

Test maintenance Ditgelgling et G nle:

Every 0.01 kg/cm2 change in vacuum causes heat rate loss of 11-12 KCal/kwh.
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Major Initiatives RELI/ANCe

HP module replacement

BFP cartridge replacement
Coal mill liners replacement
APH basket replacement
Installation of CEP VFD
Reduction in startup time
Reduction in oil consumption

Reduction in DM make-up

U O 0000000

Smart soot blower operations

Confidential Slide 34



Major Initiatives ReLI/ANCe

HP module replacement

a HP module Replacement

Confidential



Major Initiatives RELI/ANCe

BFP cartridge replacement

Boiler Feed Pump Saving Achieved

Performance Based BFP | BFP-1A =461 kw
cartridge Replacement BFP-2A = 656 Kw
(serviced cartridge) BFP-1B = 347 Kw

IBFP-Caftridgey

e'”f‘ '—"

BFP Cartridge Replacement

BFP-1A

Before (Kw)  After (Kw)
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Major Initiatives ReLI/ANCe

Replacement of liners by Hi-Crome Liner

~Mill Line

MnLiner  Hi-Crliner

MILL-1AB MILL-1CD MILL-1EF MILL-2CD MILL-2EF

Before and after Mill Kw

b
W il A
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Major Initiatives ReLI/ANCe

APH basket replacement

T I
\:a\ T
ST

o
W \\1‘,;“_\'"1\\‘

vonmnaental



Installation of CEP -VFD REeLI/\NCe

Before and after CEP Kw

VED Installation at CEP

CEP-24 CEP-1A
WithoutVED ~~ WithVFD

Total 12 Nos. Of VFD Are Installed In Different Application
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Major Initiatives ReLI/ANCe
Reduction In Start up time

Review

Defined Roles and
Responsibility

I
I
I
I
I
I Standardisation of
I d
I Procediire Standardization of Parallel —
I Sequential Activities
I
I
I
: I
ngh. Cycle 3 Change in operation
Time : Philosophy
I
I
I
I
I
I
I
I
I
I
I
I

Condensate Dumping e

Cycle Time

:

Parallel operation of Both CPU

Use of RIM Phones to all

Replacement of HFO with LDO

Replacement of Oil ignitors with

Innovative Approach HEA

Use of Instrument air for OIL
atomization

Average
10 hrs

Confidential

Target
) 7 hrs

Slide




Reduction In Start up time REeLI/ANCe

=¢=Actual —Linear (Actual)

10.08 Hrs 5.53 Hrs
Before Project After Project

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Confidential



Reduction In Start up time - Benefits ReLI/ANCe

Reduction in Start-up time 4.55 hrs
Direct Benefits D . .
Per Warm Start-up Reduction in Oil consumption 16 ki

Increase in Generation 1.14 Mus

Indirect Benefits:

Reduction in

» Auxiliary power consumption
» DM water consumption
» Customer dis-satisfaction

QCI - D. L. Shah Award on Economics of Quality Commendation Award
Under Large Scale Manufacturing Unit
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Reduction In Oil consumption REeLI/ANCe

Defined Roles and
Responsibility

Standardisation

of procedure Standardization of

Parallel — Sequential
Activities

rha
> [ ) E

High Specific
0]]

Reduction in
Specific OIL

Change in OIL guns trial

schedule
Target < 42 KL -

Change in Warm Start-up

operation

Monitoring OIL pressure
during Startup

Philosophy

Use of SCAPH

Dearator initial heating
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Reduction In Oil consumption REeLI/ANCe

==Qil used for Startup —Target

Target < 42 KL

02-2008 03-2008 05-2008 08-2008 12-2008 12-2008 08-2009 11-2010 02-2011 06-2011 07-2011 08-2011 08-2011
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DM makeup reduction RELIANCe

Optimization of Soot
Blowers operation

SOP for Identification of

Leakages
Reduction in DM water Loss

Optimization of VAM
operation

Fuel switching from HFO to

LDO

Every 1 % increase in DM make up causes heat rate loss of 10 KCal/kwh.
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Smart soot blower operations - Results ReLI/ANCe

RH Temp & Heat Rate Loss

535.81 535.88

535.72 535.89
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Installation of Magna Drive Coupling RELIANCe

Magna Drive Coupling - Couplings transmits torque

from the motor to the load using the same principles

of operation with NO PHYSICAL CONNECTION of the

driver shaft to load shaft.

Benefits of Magna Drive Coupling
1. Energy Saving

2.Increased Reliability

3.Reduced Maintenance cost

4. Improve Process Control

Confidential Slide 47




Energy Conservation Projects ReLI/ANCe

Total 14 nos.

LS
Solar street lighting

2 HP Solar Water Pump

P

g 5y
- -
s | % o= . L

e | i =i B o .

056! Wats
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Environmental Initiatives ReLI/\ANCe

Confidential Slide




Environmental Initiatives REeLI/\NCe

Action taken to reduce Air |
Emission g = 8

v ) — "t
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Environmental Parameters

M/S. RELIANCE
Vilage

DAHANU THE
CE

ED
UCTURE LIMIT
NERASTRUCTUE

{50y @00 2008

- 1 2/RICC-CAG-35T
an HWJWEENQTHM 12/
o Valid upto : 3 032015

27Har2012
et Bl AILS MPCB VALUES FOR
EFFLUENT D ;ﬂﬂlﬂﬁm LIMITS FY.2011-2012

MPCE Cos

A INDUSTRAAL EFFLUENTS
 COCLING i 4 B1500 53817
100 "

STEH v DR
Y im 1200 415

DOMESTIC EFFLIBENTS
LA TP iy 00
P im DA 500

USED FOR
PLAMTATION

{ B MR EMMISSI0N DETAILS

- B R,

I - HAZARDOUS WASTE DETAILS
; BRICANTS, Bameis) 5 1

peorich s A B2 Barrels

. o 12 Bareis

33 Nog

HIE

SR AR 3 HEST IE 4

o . i | - - g ol | 1“; .
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Environmental Performance (Stack Emission) RELI/ANCEe

SOx (T/Day)

80.4
= - U - -
56.00 56.00 55.00 54.30
. ——

40 Commissioning
of FGD

8.04

3.94 n
4.0% 3‘9! 54,10

2003-04 2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 2011-12
=4=DTPS =E=-MPCB
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Environmental Performance (Stack Emission) RELI/ANCEe

TPM (mg / NM3)

150

49.00

34.00 3490 3730 T e —e
2000 N0 e T

2003-04 2004-05 2005-06 2006-07 2007-08 2008-09 2009-10 2010-11 2011-12

=¢=DTPS =——MPCB
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RELI/ANCe

Employees Involvement
&

Team Work




Employees Involvement RELI/ANCe

Conductance ‘3L Life learning Program Paper Presented at O& M Conference
With BEE

= e T — J— E|

= RELIANCE

~ F———-—_—_ oyg,

A O&M Conferent
Bt Sharin BestP

] iln T vember i

P Venue : Conventi hanu
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Employees Involvement & Team Work ReLI/ANCe

Energy Management Cell “Awareness drive”
0 Training for all employees

v By Internal faculty
v By External Faculty
0 Celebration of Energy Conservation week

v Energy conservation walk involving all
employees

v Create awareness among local school
children about energy conservation through
Film show & competition

v Display of energy conservation posters

v Exhibition on energy conservation
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Improvement plans implemented RELIANCe

0 Quality Improvement plans: 767 Nos.

O Environment Improvement plans: 75 Nos.
a  Safety Improvement plans: 178 Nos.
a Energy Improvement plan : 58 Nos.

a Total — 1020+ Improvement Plans
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Benefits of Monitoring RELI/ANCe

—
1st1SO 50001

EnMS certificate
to DTPS in world

&B‘KHANU

POWER PLANT
CERTIFIED TO 1SO 50001:2011

(o
A

1st
Performance
Awards From GOI

Level Energy
Efficiency Award
By CII

DTPS only plant m
from India in Energy Efficie

Platts power Award é%E\)IITPS by
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RELI/ANCe

Effectiveness in Reliability & Energy Efficiency Improvement

Heat Rate reduced from 2372 kcal/kwh to 2282 kcal/kwh

and sustained below 2300 kcal/kwh since last 9 years

DM water makeup is reduced from 1.41% to 0.30 %

Auxiliary power consumption reduced from 8.27% to
7.38 % and sustained

Generation loss due to equipment non-availability is
less than 0.1% of total generation
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RELI/ANCe

/———.\‘

[ e Loading factor more than 104 % ]
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Awards & Recognition ReLI/ANCe

it ==
oo
gt fm, sgrang UM o RN
PRIV W i g W

Received more than 100 National and
International awards in the category of

Confidential Slide 61



RELI/ANCe

Thank You




