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Endesa Dynamic Performance and ﬂ: OSlsoft.
Diagnostics Competence Center ol
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Tracks 18,000 real-time data updated every 15 seconds, and
22,400 electric-power-generation and distribution data updated every 2 seconds
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Presentation Overview

s*About ERP
s Assets O&M-Solutions Coverage at NTPC
s+ Activity Based Budgeting (ABB):

Business Requirements, Salient Features, Process Flow/Steps,
Benefits, Reports

s*Overhaul Preparedness Index (OPI):

Business Requirements, Salient Features/Benefits, Heads,
Procurement activities, Score display

«*Conclusion
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NTPC Contributes More Than One—fourth of India’s Total :ﬁ“gf
Power Generation with Less Than One-fifth Capacity

Total Capacity Generation
Till date 2010-11

17.75% = 27.40%

NTPC 220.54 BUs
27.40% of All India 805.494 BUs

m Set up in 1975 with 100% ownership by government of India
m The largest power generation company in India, with comprehensive in-house
capabilities in building and operating power projects
m Current operating capacity = 36,014 MW (including JVs).
m 20 coal based and 8 gas based power plants ; 3 hydro projects under construction
m Developing coal mines for captive use
m Exploring oil/gas blocks in consortium with partners

\_ /
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Tramstorming e

NTPC - Operational Performance

+ Generation from NTPC units increased by around 1% to 220.54
BUs in 2010-11 from 218.84 BUs in 2009-10.

+7 NTPC stations figure among the top 10 stations in the country in
terms of PLF in 2010-11.

+ Average PLF of NTPC coal stations was 88.29% in 2010-11.
+ Average PLF of NTPC gas stations was 71.77% in 2010-11.

£« Coal stations of NTPC achieved an Availability of 91.6% in 2010-
11 against 91.4% achieved in 2009-10.
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NTPC

NTPC —_ Toda‘g Shareholding Pattern as on 31.03.2011 e

Ownership

8.31%

3.53%

2.10%
1.56%

= GOVERNMENT OF INDIA ® DII/BANKS = FII ® INDIVIDUALS/HUFs B OTHERS

m Awarded “Maharatna” status in May 2010
Stature m No.1 Independent Power Producer globally in the
Platts Top 250 Global Energy Company Rankings

m Ranked 348™ in Global ranking among ‘Global 2000’ list of companies
compiled by Forbes in 2011

m “Excellent” rating under Government of India MOU for the FY’11

m Most respected company in Power Sector for the year 2011 (by
Businessworld).
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Location 2

e

Pre~-ERP Disparate Application Landscape Did Not

Support NTPC's Business Goals

Location 1

—

Location 24

=

Location 25

OLIMFAS

(Decentralized
At 25 Locations)

Pro
=
E-tendering

Asset Mgmt.

Anurakshan

curement

Operation &
Maintenance

Dreams

Environment

Project Mgmt Safety

|E| [
0-0

Billing

\_

Bl COTS [ Custom Application

Spreadsheet / Low system usage

vadidqid
NTPC
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Key Issues

m Integration
m Enterprise wide visibility
m Single version of “truth”

m Senior management
reporting

m Financial closure &
reconciliations

m Material codification and
inventory management

m Employee empowerment
through self service &
knowledge management

/
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ERP -~ The Genesis of Project ‘Laks]:lg a

Define the
Business

Strategy

m Organisation

restructuring and

business process
reengineering

m Longterm
business strategy

m HR Strategy
m |T strategy

Develop a
Supporting IT
Strategy

m Definethe IT

strategy/roadmap
and select the right

approach
m Home grown
m Best of breed

m Standard off-the
shelf application

Project Start
May 2006

Select the
right IT

Pilot

Partner on

m Evaluate and award
the contract to the
best ERP solution

provider

m Selected SAP as the
IT platform for NTPC

m Awarded the contract
to SAP Consulting &
SISL to implement the
project

Implementati

Pilot Go Live
June 2007

m Implemented the
whole suite of SAP
applications across

5 locations

m First pilot projects
live in 10 months

vadidfidl
NTRPC
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Roll Out at all sites
Aug 2008

Roll
Out at all

sites

m Rolled out the
application to
across the rest of

the 25 locations
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ERP ~ All Locations Are Live

Faridabad
Ramagundam
Koldam

NCR & Engg
Corp HQ

Hyderabad
RO

Subs.

Anta
Gandhar
Mumbai RO
Kawas
Kayamkulam
Patna RO
Auraiya
Simhadri

Actual Go live

Date
Jun-07
Jun-07
Jul-07
Jul-07

Aug-07

Aug-07
Aug-07
Sep-07
Sep-07
Sep-07
Nov-07
Nov-07
Nov-07
Dec-07
Dec-07

vdldiE
NTPC

Project

LAKSHYA

17
18
19
20

21
22
23
24
25
26
27
28
29
30

_

Vindhyachal
Korba
Lucknow RO
Rihand
Sipat

Unchahar
Badarpur
Barh
Dadri
Farakka
Talcher 1
Talcher 2
Tanda
Kahalgoan

Singrauli

=75
NTPC
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Actual Go live

Date

Dec-07
Feb-08
Feb-08
May-08
May-08

May-08
Jun-08
Jun-08
Jun-08

Jul-08
Jul-08
Jul-08
Jul-08

Aug-08
Aug-08




" Asset Operations and Maintenance —

Process Description

required.
m Corrective Maintenance

schedule

m Calibration Process
Refurbishment Process

m RCM-Data Porting for RCM Analysis.
m Workshop Management

m Spares Part Development
m DMS-O&M Documentation & Print Room Management
m Work Clearance Management

resulting in switchover from legacy OPPMS to SAP

~

vadidqid
NTPC
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m General Maintenance — Direct to maintenance where no planning

m Preventive Maintenance — Automatically created by system as per

m Condition Based Maintenance — On line/off line WOC creation.

m Operation MIS in SAP — Operation MIS has been configured in SAP

m ORT through ERP — ERP reports & data being used in conductance of

ORT

/
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ADBDB - Business Requirements G

+Repair & Maintenance/Capital Spares Budget be automatically
derived from planned maintenance activities and resources.

£ Availability of item wise requirement to facilitate monitoring of
procurement and consumption.

+ Simplification of procurement process.

+Monitoring of activity wise planned vs. actual consumption cost.




ABDB - Nomenclature

4+ Activity: Activity means any maintenance job performed on a
particular equipment/functional location.

+Budget: Budget means Repair & Maintenance/Capital Spares
Budget during a particular financial year.

)

Tramstorming e
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ABB - Salient Features E

£+ Preparation of planned R&M (Consumption) Budget and Capital
Spares (Procurement) Budget for next 3 fiscal years.

£ Targets both type of resources i.e. material, services.
+Online Approval of budget.
+ Purchase activity triggering for next 2 fiscal years in advance.

Catersto
B Preventive maintenance
B Corrective maintenance
B Overhauling maintenance
W Buildings
B Other assets
B Township
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ABDB -~ Process Flow ﬁ"""

Planned requirements (Preventive & Overhauling):
*Maintain Task lists for PM & OH jobs —with required resources :
spare/consumable materials, tools, contractual services

* Maintain PM & OH plans with correct T /L assignment & frequency schedule .
Anticipated requirements (Breakdowns): Optimization / Change

. Maintain BD task lists at department /Work center level and Include in resourcesSiiEE,

total gty of Spares/Consumables, Tools & services expected for the coming <_ gitzfc?{l Qlecxégsfr;gﬁzﬁd
el _ ] data e
gMaintain dummy BD plans with BD T /L assignment & yearly schedule date ry
on firstday of the fiscal year I
»Schedule the plans (except BD) on regular basis so that orders will be :
generated on due dates S vl :
I
y 1
System will project: Maintenance orders-
1) Detail list of resource requirements - date, equipment, dept, -Booking of spares, tools &
work center, cost center wise with value and gty services
2) Summary of planned budget value - year, activity type & - Consumption booking of
resource wise spares, tools by Gl
3) HOD/ Due diligence committee reports - Consumption booking of
4) Approver’s report in finance formats [ e services by service entry sheet

'y MAINT.

y

ABB data confirmation -

by O&M Head of station
[ oM

Y Automatic PR triggerin Purchasing progis
Approval of planned budget -by ggering delivery of materials

. for next 2 yrs after > )
approvers through online workflow e IS S on quarterly requirement

\ FIN grouping materials Mo faen m]’w /

A 4
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raddidl
NTRC
ABB - Process steps
Creation of Task List — Activities & Resources (Mtc.) >
Creation and scheduling of Maintenance Plan (MTP) >

Data collection run (MTP)

Display of collected data and checking (Mtc.)

Review of data (HOD)

Confirmation of data (Head of O&M)

Triggering of approval workflow (Head of O&M)

Online approval by Approvers (Site Fin, HOS, RHQ, CC-OS, CC-
Fin)

Triggering of material Purchase requisitions (MTP)

Purchase process (C&M)

Goods receipt as per quarterly delivery schedules
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ADBDB - Benefits Lirec

+Budget is based on planned activities and required resources.

4+ Budget is approved once in a year - firm approval for the next
year, provisional approval for 2"d and 3" fiscal years.

+Indents are triggered in advance for next 2 years from approved
budget - may lead to lower inventory.

+ Better monitoring of consumption and procurement of the
resources.
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ADBB - Reports [aerec)

+Summary of Repair & Maintenance Budget
+ Detailed display of Activities & Resources
+Resource Monitoring Report

< Approver/Finance Report

+On-line Approval Status Report

+Budget Utilization Report

vV VvV VvV vVVYy VY

+ Capital Spares Budget Report
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NTPC

OPI - Business Requirements

+ Requirement of a tool to monitor preparedness of unit overhaul
over a certain period of time.

+ Systematic monitoring of different procurement activities related
to overhaul.

+ Identification of exceptions in the process of overhaul
preparation and submission to station management.

+ Flagging of issues related to overhaul preparation to top
management.




\
OPI - Nomenclature ﬂ""ﬂg

= Overhaul: Maintenance activities carried out during periodic
overhaul schedule of the generating unit.

=Preparedness: Preparedness of resources e.g. material, services
required for the overhaul.

= Index: Score based on preparedness level of resources required
for the overhaul.
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OPI - Salient Features/ Benetfits e

£ OPI score is used as a tool to monitor status of overhaul
preparedness from -24M onwards.

+ One-time data entry with regards to resources required for unit
overhaul.

+ Automatic updation of procurement status with respect to
resources required for overhaul.

+ Calculation of OPI score based on the procurement status of the
resources required for overhaul.

+ Visibility of shortfall details with respect to different procurement
activities.

+Display of OPI score of all overhauls of all NTPC stations on a
single screen.




OPI - Heads i

Tramsfoeming /i

OPI score is calculated on the following heads:

4+ Spares
= Critical
= Non-critical

< Consumables
+ T&P
<+ Services/Contracts

Overall OPI score is calculated based on the score of the individual
heads.
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OPI - Procurement activities

Calculation of OPI score considers following 5 procurement
activities:

= ldentification of items

= Purchase Requisitions raised (of no. of items)
= Purchase enquiry issued (of no. of items)

= Purchase order placed (of no. of items)

= |tems received (of no. of items)




OPI - Score clisplag of all overhauls

)
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OPI PART-B Summary Report

[COMPANY LEVEL REPORT

Financial Year ;291? - 2012

EIRE D BRI R EE R ER RG]

Plant Name “|Func. Location Desc. |OoH Date | OPI No.()| Act. OPI Score Cum %) Act. OPI Scare|
Singrauli Super Thermal Fower STAGE 1 UNIT# 08.09.2011 3 BE.5T
STAGE 1 UNIT#2 26.09.2011 | 3| 4,81
STAGE 1 UNIT#3 [ '
STAGE 1 UNIT#4
STAGE 1 UNIT#5 01.12.2011 B 67.44 84 59
"Stage-2 L 08, 500MW" 3.12.2011 | B 6227 | 9135 |
"Stage 2, Unit 07 , 500 M BHEL" 1610.2011 | 4 6251 6917 |
Rihand Superthermal Powsr |RHSTPF STAGE 1 UNIT 1 01.04.2011 | 1 70.81 | 7081 |
RHSTPP STAGE 1 UNIT 2 [ ' '
RHSTFF STAGE 2 UNIT 3 (BHEL 500 bt
RHSTPP STAGE 2 UNIT 4 (BHEL 500MY|07.09.2011 | 7257

Feroz Gandhi Unchahar Thermal | U1 STAGE-1 UNIT-1

UNCHAHAR STAGE-1 UNIT-2 (U#2) 01.04.2011 |

76.98

[

i

Il




OPI - Score clisplag of an overhaul

=77)

NTPC
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OPI Score - Part-B

il | S
Flant :hBBE . and Superthermal Power ) J _Scure Updated On EBB 06 2911“: ™
Current OP1 No. - 3 |Func.loc&planned Date  1905-52084  [RHSTFP STAGE 2 UNIT 4 (BHEL SD0MYY) o7
[E|oPiNo- |3 |ActoPIScore%  (72.95 | Act OFIScoreCum®%  |72.95 | TargetOPlScore Cum%  |180.0]
Summary Of Scares
BB E R BEERER BRI ER FE ERITR ]

OPI Report-B
Catg. |n Tot Markln Wax Markln Act.Scrln Act.Scr.Cuml ActSers|  ActScr.cums|Act Shifl Cum

= 100000 = 1,00000 = 72946 = 729.46
Critical Spares [ 300.00 300.00 13125 131.25 4375 4375 16875
Mon-Critical Spares [ 200.00 | 200.00 138,88 | 138.88 | 69.04 | 69.84 | 60.12 il
Consumables [ 150.00 | 150.00 150,00 | 150.00 | 100.00 | 100.00 | 0.00
Tools & TF [ 100.00 | 100.00 100.00 | 100.00 | 10000 | 100.00 | oo [
Semvices 2A000 2A0ON N8 33 N8 33 833483 8333 41 RT

RN [ [«
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NTPC

Conclusion

+ ABB is a systematic and logical way of preparing Repair &
Maintenance/Capital Spares Budget.

+ Effectiveness of ABB depends on the quality of resource
planning.

+ R&M and Capital Spares Budget are being prepared across all the
operating stations of NTPC through ABB.

+ OPI system developed in ERP is an automated way to monitor
preparedness of overhaul over 2 year period.

+ OPI has been implemented across all the operating stations of
NTPC.
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Task list — Activiti dR i
ask list — Activities and Resources ==
Jne. Loc, 1010-52U04-BLR-BBF-EEF-EF 32 ¥4 BOILER CORMER EF3 ELEWATI
roup 80437 OHOF IGRITOR EF3 Grp.Countr Ol
General Operation Owverview
OpAclSOp |Wnrk cir |F'Int |Ctr| |Operati0n Description
bE1o I10EBLE 1010 [WEM  TAKE PERMIT
eaza I100ELR 1810 PHO3 AmMMUAL OVERHAUL
Joozo IMoEEBELR 1018 ZPMD CHECK JAMESBURY YWaALYE OPERATION AMND RECT
Joo4n [100ELR 1810 ZPHMD CLEAM LIME FILTERS AMD OIL FILTER
_EIEIEEI I1G0ELR (1010 ZPMD |ZLEAM SPARK FPLUG SET RIGHT THE CABLE
Tlooee I[1B0ELR [1010 ZPMD TIGHT COMMECTIONS 1M J.8.
Jooro ITQUELR 1010 ZPMD 1. PURGE THE LINES.
Jonso I[100ELR (1810 ZPHD 1.CLEAM THE JURCTION BOX.
_BBQD I1GBELR 1018 PMA1
Component Assignments : "
_ _ — i [oelind. |Service No. |zhart Test lawantitdun |
M aterial |Quantmr|Un |El |ru1 |Cnmpunent Description | 10 Cl0B0301 7024 3 O
_HDSEENEIBEB B.050 ks | PWiC SHEET RIGID TYPE-1 156307, 0.12 on
_MBT4T1EdBBQ p.100 ks [ 5
_HD?5223994? p.1e8 L O RLUIST TREATMENT COMPOUND-RLUSTS E
_I’I1D1D1BEII3I39 g.500 L [ CTC FOR CLEANING OF ELECTRICAL 5
M1030604988 @100 No |[] RIUBBER ADHESIVEMUICK FIX —
Imo3e1ez915 pozom KG [ GEMERAL PLIRPOSE M-SEAL COMPOLL
_I’I2381?51559 1.000 MO [ EMERY PAPER GRIT100-230:280MM 51
Manmd a4 a2 moAaa hee 1 RARTUARE 1 ST T S AT Tk A A e




Schedule Maintenance Plan: Single cycle plan 800001011986

Maintenance Plan — Scheduling

~

addd!
NTPC

Transtarming (s

[ Star

| Startin wclejl” Restart ‘ [| Manual call [JH Schedule ovendew list [

Maintenance plan

8000801011986 OH OF IGNITOR EF3

Scheduled calls

Z |FlanDate Zall date Completion |Scheduling Type [ Status Act vy |UInit
1 05.03.2011 | Mew start Save to call

2 0403202 26.02.2012 Scheduled Hold

3 04032013 325.02.2013 Scheduled Hold

o Sewdnglet
|
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ABB - Summary of R&M Budget

Cost Ratios{Planned)

Total Repairs and Maintenance Budget (Rs. Lacs) |

HOD/DDC Reports

PIant'Run Year'Req. Year'Material Cust'TDDI Cnst|Service Cnst| Total Cnst| |

1017 2011 20112 B,623.37 13.74 491458 11,552.69
1017 2011 2013 7.057.959 10.34 710053 14168.82 | AppraveriFin Reports |
1017 2011 2014 4,589.81 1.20 420643 | 8,797.49

A G B =R
Total Repairs and Maint.(Plant and M/c) Budget (Rs. Lacs)

F'IantIRun YearIReq. YearIMaterial CustITUDI Cnst|Sentice Cnstl Total Cnstl

1017 2011 2012 B,29074 | 1374 | 295642 | 826090
1017 2011 2013 672532 | 1034 | 514137 1167703
1017 2011 2014 | 433212 1.20 | 2,69044 | 702376

Overhauling Maintenance Budget (Rs. Lacs)
Plant|Run Year|Req. vear|Material Cost|Tool Cost|Senice Cost| Total Cost]

1017 2011 2012 380452 143 | 152637 | 543232
1017 2011  z013| 4,336.56 1.00 | 371016 | 8,047.72
1017, 2011 2014 2,161.29 076 | 1,305.28 | 3,467.33

&) [A[F[E]E] [EE] [@s[@E]
Preventive Maintenance Budget (Rs. Lacs)
F'Iant|Run ‘r‘earlReq. ‘r‘ear'hﬂaterial Cnst|Tuul Cust'Ser\rice Cust|TDtaI Cast'

1017 2011 2012 57340 0 11.87 | 1,045.54 | 1,630.81
1017 2011 2013 567.79 890 | 1,04665 | 1,52334
1017 2011|2014 | 541 61 0.00 | 1,006.89 | 1,548.50

)

LLey
NTRC
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ABB - Detailed display

Walﬂiﬂ\

NTRC
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Flanned D |Functional Loc Dese Task Description |ru1aterial Text |Sewice Short Text | @w| Met'alue
26032013 KETPP-UG COALMILLA CEFOH OF COALMILL A C&I HAG SOLASCO C 1.000 | 52 591.53
26.032013 KETPP-UG COALMILLA | CE&OH OF COAL MILL A CE&| Mizc Warks {==) Fabrication | 5.000 0.00
26.03.2013 | KETPP-UG COALMILL G | CE-OH OF COALMILL C C&l Pneumatic Actuators (=) OH 3.000 | 1,395.00
26.03.2013 KETPP-UG COALMILL | C&-OH OF COAL MILL C C&| E/P CONVERTER 0.010 B6.07
26032013 KETPP-UG COALMILL C | C&OH OF COALMILL C C&| Cables (Dia== 24MW) Laying 100,000 1,400.00
26032013 | KETPP-UG COALMILL C  CE&-OH OF COALMILL C C&l Local Pr. Switches (==) Serv | 4.000 fig8.00
26.03.2013 KETPP-UG COALMILL G CE&-OH OF COALMILL C C&l Temp.Gauge (==) Checking | 3.000 f30.00
26.03.2013 KETPP-UG COALMILL & CE&FOH OF COALMILL C C&I MERCLUIRY IM STE 0.010 439
26.03.2013 KETPP-UG COALMILL | C&-OH OF COALMILL C C&| Pneumatic Actuators (==) OH 1.000 465.00
26.03.2013 KETPP-UG COALMILL G CE-OH OF COALMILL C C&l Pneumatic Actuators (<=) OH 1.000 465.00
26032013 KETPP-UG COALMILLD CE&FOH OF COALMILL D C&| Pneumatic Actuators (<=3 OH 1.000 465.00
26.032013 KETPP-UG COALMILLD CE-OH OF COALMILL D C&| Pneumatic Actuators (<=3 OH 4.000 | 1,860.00
26.03.2013 KETPP-UG COALMILLD CA&-OH OF COALMILL D C&| Local Pr. Switches (==) Serv | 5.000 860.00
26.03.2013 KETPP-UG COALMILLD CE-OH OF COALMILL D C&| Local Pr. Switches (==) Bery | 4.000 fa8.00
26.03.2013 KETPP-UG COALMILLA | CE-OH OF COALMILL A GBI PR SIWCH INDIGH 1000 401202
<
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ABB - Resource Monitoring Report ===
ABB Material/Spares monitoring Report for HOD/Due Dilligence Committee
Material |Deseription UM [MType| Stock|avPast [avPa [ProiFvt aty|ProjFyt | [ProjFy |ProiFv2y |ProjFy |ProjFy3val
MO16510 M3 ROD DIA 35MM NO ZOTS 2000 110.00
M103905 OKS-601 MULTIFUINO ZCGE ' 1000 18849 1000 18848 1.000 188.4
M106025 HYDROGEN ZERO NO ZCGE 0667 35606 4000 2136400 4500 2403450 4000 21,364.00
M106088 02 FOR CALI CONCNO  ZCGE 0667 35606 3000 1602300 3400 1889350 3000 16,023.00
M107020 Cal.GAS COZ GAS INO ZCGE 4000 16621 26000 54678.00 26000 5467800 27.000 56,781.00
M107040 21%0XYGEN+BALY NO ZCGE 2000 7000 45600 8000 62000 7.000 455.00
M107050 Cal.Gas, H2 GAS 8! NO  ZCGE 1000 [1,167.4  26.000 26,000 26.000
M107055 35% H2 BALANCE NO ZCGE ' 26.000 169000 26000 168000 26000 1,90.00
M107070 95% HYDROGEN + M3 ZCGE 26000 182000 26000 182000 26000  1,820.00
M111200 SERVO CONVAL4EL  ZOBL 350.000 (36,269, 520.000 525,000 520.000
M111201 OIL HYD. CIR. 8¥S: L ZO&L 10,823.0/1,1265  344.800 (2010858 | 344.800 | 2010858 349000 2036352
M111500 HYDROMOTOR OILBT ZO&L 13.00C 16667 58073 35000 1222680 35000 12,22680 10000 3,483.40
M161334 MS ERWPIPESHE M ZOTH 439.0z 2,96152 10878 16000 659130 15000 6,591.30 15.000 9130,
161690 & § BRD HOS CONNO ZOTH B0.00C 64000 18414 154000 3728340 4000 968.40  4.000 958.40]

<

/




ABB - Approver/ Finance Report

ABB Budget Summary Report as per Finance Format A/S/08

W&lﬂtﬂ\

NTRC

Tramstorming {1ek

Repair &Mic.  |Head | 2008-10] 2010-11| 2011-12|BE (2012-13)|RE (2012-13)|BE (2013-14)|BE (2014-15)|

(i1 Plant & Machin.

Overhaul Material 136230 281229 233630 3927.06 | 3080452 433656 2,161.29
Contractor Cost 65279 92712 164490 | 152637 371016 1,305.28
Others (Tools) 408 239 579 1.07 143 1.00 0.76

Preventive Material 53934 74944 63497 503.23 573.40 567.70 54161
Contractor Cost 8357 | 346.21 936.80 | 104554 1,04665  1,006.69
Others (Toals) 322 914 045 3.03 11.87 3.90

Corrective Material 21671 178411 1,104.29 TATA1 | 121527 | 122342 | 122342
Contractor Cost 41530 335.24 34287 359,85 359,69 359.69
Others (Toals) 296 743 599 0.37 0.44 0.44 0.44

Reliability Material 564.66 324.08 324.08 13392
Caontractor Cost 1.0% 13.80 13.81 fi 2
Others (Tools)

Exception Material 587 .55 17347 27347 271.88

<
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ABB - On-line approval status Reoprt

Approval Status of ABB Data

Run vear: 2011-12

Plant [Head of 0&M |Head of Finance |Head of Project  |RED

|[ED(CS)

|ED(Finance)|

Singrauli Super Thermal Pol Initiated(1 7H 220113 | Appr.(1 971 2020113 | Appr.o1 94 2020113 Appr.(2171 22011)
Rihand Superthermal Powe Initiated(] 76 220113 | Appr. 7A 22011 | Appr.o TA 220113 Appr 211 22011
Feroz Gandhi Unchahar Thi Initiated(2861 1520113 | Appr.(2671 12011} | Appr.286 1720113 Appr(21/1 22011
Tanda Thermal Power Proje Initiated(031 2/20113 | Appr.(06/1 26201 1) | Appr.(1 40 2020113 Appr.(211 22011
Badarpur Thermal Power St Initiated (06017201 2) | Appr. (06017201 2) | Appr.(0B01/2012) Appr.(0B/01i201 2)
Dadri Thermal Power Projec Initiated(021 2/20113 | Appr.(0371 2201 1) | Appr.(030 2020113 | Appr. (06011201 2)
Auraiva Gas Power Project | Initiated(05/01/2012) | Appr (06015201 2) | Appr. (06017201 2) | Appr (0601201 2)
Anta Gas Power Project | Initiated{0B/01/2012) | Appr (06017201 2) | Appr.(0B01/201 23 Appr.(0BI01 201 2)
Dadri Gas Power Project | Initiated(1 7H 220113 | Appr.(1 77 220113 | Appr o1 TH 2020113 | Appr.(0BI01i201 2)
Faridabad Gas Power Static Initiated(0801/2012) | Appr.(0B/01/201 2) | Appr.(0B01/2012) Appr (06017201 2)
Korba Super Thermal Powe Initiated (286 1520113 | Appr.(267117201 1) | Appr.(026 2020113 Appr.(05i1 22011
vindhyachal Super Thermal| Initiated(08M 2720113 Appr.(09/1 2201 1) Appr. (09 2720113 Appr.d 31 22011)
Sipat Super Thermal Power | Initiated(08M 2/2011) | Appr.(0871 22011} | Appr.(09M 2520113 Appr.(1301 2i2011)
Kawas Gas Power Project | Initiated(1 0f 220113 | Appr.(1071 20201 1) | Appr.o1 0A 220113 Appr.(1201 202011
JHANOR-GANDHAR GAS P Initiated(1 06 2720113 | Appr.(1 271 20201 1) | Appr. o1 2002020113 | Appr.(1 211 22011
Farakka Super Thermal Pov Initiated(05M 220113 | Appr.(0571 2720113 | Appr (06A 2020113 Appr.(08/1 22011
Kahalgaon Super Thermal F Initiated(01M 2020113 | Appr.(0171 2i201 1) | Appr 016 2020113 | Appr.(05i1 22011

Appr09in 22011

Appr09in 22011
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ABDB — Budget Utilization Report

Repair & hMic. |

| Apr Mon(g) |

Apr Mange |

“Apr e |

ApryTiiy|  May MongE)|

Way Mon(a) |

(i) Plant & Machin.

Overhaul Material Cost | 44,376,575.07 |44,226,853.22 | 44,376,575.07 |44,226,853.22 | 58,060,816.11 |37,950,637.63
Confractor Cost| 28,062,872.75 | 8,617,544.90 | 28,062,872.75 | 8,617,544.80 | 39,908,081.95 | 8,251,650.40
Sub Total 72,439,447.82 51,844,398.12 | 72439,447.82 52,344,398.12 | 98,368,898.06 46,202,288.03
Preventive Material Cost | 4,121,26421 | 8427688.36 | 4,121,264.21 | 8,437,686.39 | 6420,076.60 | 4,719,238.78
Confractor Cost| 6,763,747.75 | 1637150 | 676374775 1637150 | 8,623,628.66 | 219,756.08
Sub Total 10,885,011.96 | 8444,058.89 | 10,885,011.96 | 8,444,050.80 | 15,052,705.26 | 4,338,996.86
Corrective Material Cost | 85,461,14662 | 778551429 85461,146.62  7,785,514.29 8,400,655.46
Confractor Cost| 37,441,660.56 | 11550000 37441,860.56  115,500.00 1,765,205.50
Sub Total 122,902,807.18 | 701,014.29 |122,902,807.18  7,301,014.29 10,165,360.96
Reliahility Material Cost | 3,77,800.48 3,777,600.48 15,876,410.08
Contractor Cost 4,230.00 4,230.00 19,151.02
Sub Total 3,781,830.48 3,781,330.48 15,895,561.10
Exception Material Cost | 4,883,088.00 4,883,088.00 5,041,243.20
Confractor Cost|  209,796.50 209,798.50 209,746.50
Sub Total 5,092,984.50 5,092,884.50 5,250,989.70
Key Cost Ratios [#pr Mane) | apr manga) [apr vTiE) | Apr T | May Man(E) | May Monca | may yTwiE) | may YT [ Jun |

Rout. Mat. CostTotal Rout. Cost (%)

OH Mat. CostrTotal OH Cost (%)
OH CostiRoutine+0H) Cost (%)

6,96
fi1.26
3613

9919 BE.96
83.649 B1.26
76.38 3513

99.19
83.69
76.38

4271 86.86 B4.51
59.64 82.14 60.32
86.79 75.36 53.51

93.27
82497
75.90

Walﬂiﬂ\
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ABDB - Capital S B R =

— Capital Spares Budget Report

Material Cd | Deseription |Population|Present Stock|Pipeline | Mod. Rate| 201213 Proc Qty|= 2012-13 Proc Value

M18401606 SLUICE/GATE YALVEC I, 0- 20 2.000 24,790.22 2.000 0.74

M18512616 NON RETURN YVALVE 300 1 12 48,107.00 1.000 0.48

M20625810 GEARBOX E315-12V Iy MA B 4,300,000.00

M32468100 IMPLR PN151 ST-1 HP ASH 3 2.000 132,767.08 2.000 266

M32468761 BHR34/30IMPELLER 5 4.000 248,131.98 2.000 496

M32801700 IMPELLER, PNOT, MEGHR 2 1.000

M33428400 IMPELLAR PART NO.26 SAR 2

M33840700 WARMAN MAKE ASH SLURF B 1000 43996313

M34088360 SCREW ELEMENT FOR TA( B 2.000 2,817 665.34

M34480560 ASSLY PISTON 8-1/Z47NLP 8 150,000.00 1.000 140

M34480560 ASSLY. PISTOM P.N.70403¢ 8 150,000.00 4.000 5.00

M34533800 EXT PISTON,HP-5,PN45320 2

M34533800 CRANK SHAFT PN4517224 2

M34533800 PISTON LP BTAGE IAC, 2HY 2

M56024100 SEC.5TAGE WORM WHEEL B 3.000

M56051000 Deleted DRIVEN SPROCKE 25,078.23 |

M56150400 VACUM PIR INTS.(ROTOR ¥ 4000 |
|
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Overview

Introduction
Power Plant Vibration Monitoring — Why Required ?
Power Plant Turbine Vibration Monitoring Overview.

Pump , Fan, Motors — On Line VMS Monitoring
Solution.

Plant Wide Vibration Analysis & Diagnosis Solution.
m Conclusion
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" I
Introduction

m Forbes Marshall India.

A Leading Indian Instrumentation Company with 87 year legacy
with leading Joint Venture :

27 Branches....1170 Members...
25000 Customers...
Rs 800 Cr Turnover....

JV/Partner — Spirex , Krohne , Codel , Shinkawa, Arca,
Vyncke , Trisen , Recordum....

A 4
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" I
Introduction

m Shinkawa Electric Co Ltd Japan

A Leading Asian VMS Manufacturer with US$ 350 Million
Turnover.

Innovative VMS Supplier with High Quality, in house
manufacturing of Non Contact Sensors , Monitoring System
and Analysis/Diagnostic Software.

Leading OEM Partners — Mitsubishi , Toshiba , Hitachi , BHEL
, Triveni , Shinippon , Fujii , Shanghai Electric.....

2
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Forbes Marshall & Indian Power Industry

m Shinkawa Vibration Monitoring system — More than 1300 Customers
and Used in 300 Large Power Plants above 250 / 500 / 600 MW...800
MW & 500 Captive Power Plants...

m Codel — Insitu Gas Analyzers — Changed the wave ....24 X 7 Working
Analyzers for Sox , Nox & CO + Opacity Monitoring.

m SWAS - Itis installed in almost all power plants of India.

m Ambient Air Monitoring System ( AAQMS ) — Plug & Play — Air
pointer...No Need of Shelters ! A Revolution .

m Valves , Flow Meters , Level Measurement , Water Quality
Analyzers....

NG:
A e & SHINKAWA



Why on line Vibration Monitoring required
for Power Plant Rotating Machine ?

NG:
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Infrared Thermography

Ultrasonic 10%

E—

[ ion Analysi
Motor Current Vibratio alyslis

Steam Trap

Oil
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Category of VMS by Machine

Turbine

N Generator
Cr!t!cal & Secondary S ey 4 4 a w e e e A R R R R R A R AR R A R AR R AR R AR R R R R R AR R AR AR
Critical Machines IDF, EDF., BFP,

CWP, CEP, Comp

BOP CTKF/ CHP

RWP/ MWP
Maintenance sSmall Motor
Free acement after bre

Pump

Nd:
A e & SHINKAWA
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Power Plant Rotary Machine Overview
for on line Vibration Monitoring
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" A
Typical Power Plant Rotating Machines

m Critical Machine
O Turbine & Generator

m Secondary Critical Machines

O Boiler Feed Pumps & Motors
CE Pumps & Motors
CW /ACW Pumps & Motors
ID/FD/PA Fans & Motors
Mill Motors

O
O
O
O

m Balance of Plant Machines
O Coal Handling Plants
O Cooling Tower Fan & Motors
O Make up Water & Raw Water Pumps
O Compressors for Utility

NG:
A e & SHINKAWA




How Power Plant Rotary Machine
Vibration Monitoring is done and the
ISsues.

v
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Main Turbine Vibration Monitoring

m Typically for New Turbine it is supplied by Main TG
Suppliers.

O TG Vendor will select Proven System as per API 670 with
PTR.

m For R&M and Old Turbine — It is done by TG OEM /
DCS OEM or VMS Supplier
O It is Plant Team Specifications plays role. Specification

needs to be correct to avoid issues later. It needs plant
survey report too for right selection of system.

AW
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Typical 500 MW — TSI Monitoring & Analysis Detalls
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"

Analysis View:VM-773
Diagnostics Software: VM-781

Remote Display: VM-774
Diagnostics Software: VM-781

HUB
Ethernet
Ethernet
Shinkawa VM 7 System is
having Integrated Analysis
function in each Module..No
VM7 Need for separate interface

module. Less Hardware....

Shaft Vibration Sensor

AR @ SHINKAWA
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Secondary Critical Rotary Machine
Vibration Monitoring.

m BFP/CWP/ACWP/CEP/ID/FD/PA & Mill
Motors.
O New Projects — NTPC / Reliance / Lanco follows

19” Rack Based system with APl 670. Many
companies use sensor and transmitter system.

O Old Power Plants — There is no consistency in the
specs. It changes based on case to case and
input data available.

A 4
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Secondary Rotary Machine VMS Monitoring
Solutions — Pump/Fan/ Motors.

m Solution 1 - API 670 — 19” Rack Based System

O Advantage : Uniformity with TSI System in the Plant ,
Easily Possible to Exchange with other APl 670 System
, High Reliability and Quality.

O Disadvantage : Higher cost than Transmitter System.

m Solution 2 — Non API 670 System — 19" Rack
Based .

O Advantages — It is cost effective solution with modbus
output and Analysis function with APl 670 Sensors.

O Disadvantages — It is proprietary system.

A 4
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Secondary Rotary Machine VMS Monitoring
Solutions — Pump/Fan/ Motors.

m Solution 3 — NON API 670 — Field Transmitters &
Analysis Interface.

O Advantage : It meets partially APl 670 System functions
. It gives all outputs required. Cost Effective solutions.

O Disadvantage : Supplier Specific Solutions.

A 4
Fagio ] @ SHINKAWA



"
BOP Machine VMS Solution — CTF/CHP &
Other machines.

m Rolling Element Bearing Machines.

m \We suggest to use APl 670 Sensors with Field
Transmitters with all outputs to interface with
DCS/PLC.

m Optionally — It should be possible to interface
with Third Party Analysis System with Raw
Signals.

2
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Power Plant Vibration Monitoring
Solutions

F
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"
Complete Plant API 670 Monitoring System ) \_
infiSYS View Station infiSYS Remote Station infi.- JSYS

Software installed:
infiSYS Remote View
VM-774B

Software installed:
infiSYS Analysis View
VM-773B

HUB

Ethernet

Ethernet

Ethernet

DCS

Redundant
Communication Ethernet

Main VM7

Turbine

Secondary BOP

Machine l T ! Machines

!
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'__
Complete Plant APl1 670 TSI Monitoring System & Non API 670 for

i infiSYS View Station infiSYS Remote Station Iinfl.=SYS
other Machines o5
Software installed: _Soi_‘tware installeq:
infiSYS Analysis View infiSYS Remote View
VM-773B VM-774B

Ethernet
Ethernet
Ethernet
DCS
Redundant
Communication Ethernet

Main AP

Turbine

Secondary BOP
Machine

Machines
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