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Who We Are...

NTPC

Ltd

OSlsoft. USERS CONFERENCE 2011

(e ranstormin i
NTPC | A Maharatna Company
One of the Best in Capacity Utilization in the
World

One of the largest in the World in Energy
Generation

Significant presence in the entire value chain
of Power Generation Business

15 Coal and 7 Gas station with generating
capacity of 33194 MW

03 Subsidiaries and 20 JVs

Plan of becoming 128 GW Company by 2032

. . © Copyright NTPC Ltd. 5



To be the World’s Largest and
Best Power Producer,
Powermg Indla S Growth
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NTPC...As on Date s

A 33000+ MW
Company with 126
units and still

growing.

orthern 8,015 2,312 10,327

85 Coal Units
28 Gas Turbines
» 13 Steam
Turbines/WHRB

stern 6,860 1,293 8,153

A Fleet with
average age of
18+ yrs, having

disparate designs

350 3,950
Total Q

Owned By JVs

Units operating at
challenging targets

Coal & Gas 6 3,364 © of >92% PLF

Total

© Copyright NTPC Ltd.



pdldld] | Transforming lives

NTPC-Diversified Growth M

i ) Hydro Power s ‘ Power Trading
@
y/  Energy 1

Power
Distribution

Wi Equipment
—~a;-w Manufacturing
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e 15 Coal Stations
e 7 Gas Stations

FARIDABAD ¥ NCTPP

RAMAGUNDAM
~ THERMAL POWER STATION
° GAS POWER

STATIONS

Subsidiaries

pdldld] | Transforming lives
NTPC | A Maharatna Company

NTPC Electric Supply Company Ltd.
(NESCL)

NTPC Vidyut Vyapar Nigam Ltd. (NVVN)
NTPC Hydro Ltd. (NHL)

Joint Ventures

NTPC -ALSTOM POWER SERVICES PVT.
LTD. (NASL)

NTPC — SCCL GLOBAL VENTURES PRIVATE
LTD

INTERNATIONAL COAL VENTURES PVT.
LIMITED (ICVL)

NTPC-BHEL POWER PROJECTS PVT.LTD

NTPC-SAIL POWER COMPANY (PVT) LTD
(NSPCL)

OSlsoft. USERS CONFERENCE 2011
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pdldld] | Transforming lives

Growth of NTPC EElE

INSTALLED CAPACITY . GEMERATION

MW BU @verseas Clients

35000 5 28,840 MW 218.84* BUs 250 USA AR
o {as on 31.03.10) {2009-10) SYRIA OMAN
0004 ) NEPAL
- 200 SWEDEN
25000 4
150 ANCE
30000 4 R JAPAN
15000 4 L 100 T & . . ST
10000 4 LT AL SN AL L L
-0 UL ; T\
00 4 i RN § Tt 1777 | SO
\ VALY 1174 sauplN NN/
ARABIA
3 I | | I I I I | | I ) ) I I I L) ] | I I I :I
- - S-S - S S O - - O - - - MALAYSTA AUSTRALIA
E: B B D = A OM e AW R @ B D = A OM % W 0 R @ 6 TANZANIA PHILIPPINES
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pdldld] | Transforming lives
NTPC | A Maharatna Company

Organizational Challenges

Ageing fleet i J ;

Reduction in O&M cost

Optimization of plant processes

Limited experts in specific areas
Expected reduction in GHG emissions
De-regulation and Global competition

Rapid growth in capacity, across the country

OSlsoft. USERS CONFERENCE 2011
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@‘r .«,mm/ 8
Business Drivers for using Pl System

* Earlier, data input was manual and that too in non-
standardized form

* P| System came along with ERP system to automate
the MIS

* Real time data retrieval through Pl System brought it
on uniform platform

 Added no extra cost to present system
* Provide “Fleet wide” Plant Monitoring Capabilities

OSlsoft. USERS CONFERENCE 2011 H & H



pdldld] | Transforming lives
NTPC | A Maharatna Company

Fleet-Wide Monitoring (FWM)

* A Centralized Resource to manage Generating Assets

* Implementation of applications for monitoring, maintaining
and optimizing business assets from a centralized location

* Primary focus is to develop an integrated approach based on
all available information and advanced monitoring capabilities:

— Equipment, plant, and fleet health status

— Maintenance schedules and outage planning
— Thermal Performance

— Vibration Monitoring

OSlsoft. USERS CONFERENCE 2011 H & H



FWM-Drivers )=

Improved Improved Maintenance
Operations Planning / Strategy

New

Technologies

Improved Thermal Improved Asset
Performance Management Tools

An Offshoot is SMART Catch

OSlsoft. USERS CONFERENCE 2011 [ | [] [] © Copyright NTPC Ltd. 15
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pdldld] | Transforming lives
SMART Catch g

(Strategic Monitoring & Assistance Remote Terminus)

* An additional watchful eye

e Automation of thought process

* |In-depth analysis of real time data

e Early detection of impending problems
* |nnovative approach for providing solutions

* Pool of experts operating from a centralized location

 Making knowledge available where it matters, reducing
knowledge gap

OSlsoft. USERS CONFERENCE 2011 W [ © Copyright NTPC Ltd. 17



padldidt | Transforming lives
NTPC | Maharatna Company

Objectives

 To bring the real time data to
Regional set up & Corporate

Unit Controllers

Ce nt re Plant Pl Servers A
* 24X7 Access to SpECialiZEd Star‘tuplShutdjwn Monitoring Performance ltonitoring Vibrationtnonitoring

Domain Knowledge =gEE . £ I —
 Deployment of State-of-the-art B8

Software & Diagnostic Tools '

e Advisories to Plant personnel

e Creation of “Knowledge
Repositories.”

 Move Data, Not People

OSlsoft. USERS CONFERENCE 2011 W E H " B
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pdldld] | Transforming lives
NTPC | A Maharatna Company

Evolution

Identifying key PloyidInE .

: . elements for Establishing

Capturing the Providing Real alerts and

: : current and .. Knowledge
Experience time measures . advisories to )

historical Repository

: lan
analysis plants

Automating the Thought Process
D G G G

OSlsoft. USERS CONFERENCE 2011 [ | [] [] © Copyright NTPC Ltd. 19
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NTPC

Our Enablers

HRVAE IRl e Along with a
of the plants Corporate Pl Server

Vibrations
analysis system
for Turbine

SMART Catch e Using PI SDK,

Software Pl ProcessBook,
Pl DatalLink

USERS CONFERENCE 2011

OSlsoft.

© Copyright NTPC Ltd.

Transforming lives
A Maharatna Company

¢ In-house development

21



Deliverables using Existing Enablers

| Monitoring of Turbine Vibration
== (With the addition of client Software)

OSlsoft. USERS CONFERENCE 2011 [ | [] [] © Copyright NTPC Ltd. 2.2



Deliverables using Existing Enablers

Tracking of Unit Startup and Shutdowns

| Performance & Loss Monitoring

| Monitoring of Turbine Vibration
== (With the addition of client Software)

— ==l Keeping track of critical parameters
e mmad (AVailable in Pl Servers from DCS)

OSlsoft. USERS CONFERENCE 2011 [ | [] © Copyright NTPC Ltd. 2.3



Non-routine Operations : Start-Up

p:.rajﬂ;ﬁ Transforming lives
NTPC | A Maharatna Company

PRE START CHECKS
HZ Pr: 1.85Kgicm2 1.97473 Rolling Parameter
H2 Purity:>98% 98.0995 MS Pr: 75 Kgicm2 |151.630
MOT Lewvel LO NOT_LOWW M5 temp: 350 deg | 538.275
[Cube oil temp: 45 deg| HRH Pr: 12 Kgicm2 | 24.5788
Vacuum -693.366 HRH temp: 320 deg| 524.459
[238.408
M S line charged 151.630 Cond cation cond. | g.42395
HPILP charged 'OUT_OF_SERVICE
Dea stm charged 8.10537
Drum Lvi -15.5041 2500 RPM
Dea Lvl 2423.75
Hotwrell Lvl 447,221 Soaking
Turning Gear : DISENGAGED @

Prewarming of Turbine @

1000 RPM

(2)

Actual Speed
3002.12

START UP Ramagundam U#3

Qil Injection test
Electrical test
Total time at 3000 rpm

Time From step 4 to 5: 6 Hours

Check 5

BLK 4,5 FINAL RAMP STABLISN

AVR Auto

3000 RPM

(4

&

Bearing Wibrations

(5)

Auto

H2Cold gastemp 36.1253
Seal oil temp 354081

Raise full load: 200 MW @ 1.5 MW

Load MW
145.956

T

]

- ———

L Ly

Check 1

Barring Speed: 3 to 5 RPM 300212
EHC in service HNOT_MALFUNCTION

Criteria: ESV opening
Main Stm to CW Chest DT < 50 deg
Criteria:CV opening

Hr_‘snl_jer Shell Metal Temp = 165
peed raising to 1000 rpm

OSlsoft.

USERS CONFERENCE 2011

N
R
Check 2

Turbine Speed: 1000 RPM  3002.12
All Vibrations VWith in Limit

Check for all Bearing temp normal

Speed raising from 1000 to 2500 rpm

BEEERE
|

Check 3
Criteria : Speed raising 3000 rpm

- Accln rate 100 rpm 0
-HRH pr 12 kg/icm2
Block Load : 10 MW

AQP cut out 2800 rpm OFF

Check 7

Load Raising from Block load to 200 MWW

ROLLING

BLOCKWISE

24
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Transforming [11ES

Non-routine Operations : Shut-Down

Check 1
All Protection in Service Check 3 SHUTDOWN
SGC oil On Load 383.399 RSTPS U#ET
SLC Drain O MS Temp 542039
LPBP In Auto
Hotwell Lvi B T2T25
@ TDBFP Both in Service Check
Seal Stm Temp 299.279
@ Seal Stm Press| 246.610 Lub Oil Filter Mot Choked
Jacking il Filter Mot Choke
MS Press ;i;.ggg Check 2 Desyncro. Jacking Oil Press
MS Temp bef ESV-1 . H HZ Cooler
MS Temp bef ESV-2 | 533.213 Ir:llosas 133?33?3893 @@ Overspeed Test Speed TOBEP-A In Serice
_ _ ress 3 S = =
HRH Temp bef V-1 357918 MS Temp 542 039 3000 RPM 2 9 9 1 - 1 8 TDBFP-B In Semrvice

Turbine Barring Speed 80-90 rpm

HRH T beflv-2 | 528.642
— “o46543| |IPInCas T | 488.452

Coasting Down "
Barring Speed
=== 161539 | | HPH5&6 | 1 g Sp
IPT Rot Ex 13.2067
P 1.00527 Load Speed @
2.20112 . - Check
Condiredck Press Bad i VATAL P Turb Speed
SH Spray 154716 Lot MS Temp
RH Spray 1.96744 - : - | AOP Status
| | | | | 5 ] JOP Status
Y Gate v Gearing
HPT/IPT Temperatures Shaft Vibrations Bearing Vibrations Bearing Temperatures Seal Steam Temp/Pr
g — ||||||||||||'! T T T ol o J o = 11 |
r T T INERNRRREER i L
Ht il L e | |
R o ' s - v 1 _n-rl'--\r‘
JILLLI g Mt et e

OSlsoft. USERS CONFERENCE 2011 EEE T BN H © Copyright NTPC Ltd.




Deliverables using Existing Enablers

Tracking of Unit Startup and Shutdowns

| Performance & Loss Monitoring

| Monitoring of Turbine Vibration
== (With the addition of client Software)

— ==l Keeping track of critical parameters
e mmad (AVailable in Pl Servers from DCS)

OSlsoft. USERS CONFERENCE 2011 [ | [] © Copyright NTeC Ltd. 20



° [ i o
Decision Tree G| ranstorming s

Simhadri- # 1

Reduce Excess Air
ﬂ_\(e Check Czoprgen
Measurements

Chech AH Leakage |St0&2
Mo: i |

Isolate Steam Flow to SCAPH to |Stop—3
o reduce Exit Gas temperature. e — |

Problem Suspected in AHs ls awvg X ratio =0.67

Proceed for AH Performance
Mo Analysis res

T
es

| es
Hi Fl1 Gas T _at AH
in:g: is I::. indc;:‘"paf boiler =3 T I Indication of air heater plugging / fouling
heat transfer problem Is Avg Gas pressure drop Operate AH soot blowers
in AH High=95 mmwc e FPlan for Opportunity AH basket
\_.I_‘ cleaning
1).Operate wat : Sl S oot Vo Mo Mo
_Operate water wall s
blowers( 2)Operate Pendent _ Indication of AH heat
Gooseneck LRSBs (3)Lower burn transfer problem due
titls (4)Bias coal flow to lower mills to metal loss f seals /

{5} Reduce Firing gaps

OSlsoft.

USERS CONFERENCE 2011 © Copyright NTPC Ltd. 27




Deliverables using Existing Enablers

Tracking of Unit Startup and Shutdowns

| Performance & Loss Monitoring

| Monitoring of Turbine Vibration
== (With the addition of client Software)

— ==l Keeping track of critical parameters
e mmad (AVailable in Pl Servers from DCS)
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Vibration Monitoring

& 491.97
600 250| - 90.391 < 133.35 o 46.00 o 112.29 < 13584 = W10.0.64.100UNITA_LOAD
« 85,703

MY
< 110.0.64.1004MAD11CY901XQ01
148.40
" MICRONS
/ + 110.0.64.100MAD11CY902ZXQ01
| o] 82.113

MICRONS

HPT F —X
Vibration hunting
from about 60 —

- : 150 and its base
.r‘w—.m B ™y value increasing
slowly

hh

NIRRT

0 0
1419092010 13:07:15.343| [01-10-2010 09:08:42.203F, =, 60.00 daj19-10 2010 23:03:43.4210{30-10-2{03-11 210112010 05:30:00
# UNIT-4 LOAD o ABS SHAFT VIB HPTF-X + ABS SHAFT VIB HPTF-Y

OSlsoft. USERS CONFERENCE 2011 EEE T BN BE © Copyright NTPC Lt 29



Deliverables using Existing Enablers

Tracking of Unit Startup and Shutdowns

| Performance & Loss Monitoring

| Monitoring of Turbine Vibration
== (With the addition of client Software)

— ==l Keeping track of critical parameters
e mnid (AVailable in Pl Servers from DCS)
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Monitoring of Critical Parameters

NTPC

Transforming lives
A Maharatna Company

{5 No.

o7 31diHt

Parameter

Load

NTPC ¥, 10-01-2011 14:59

Simhadri Super Thermal Power Station Unit # 1
UNIT OVERVIEW

Current
Value

BOILER
52470

Avg Value of
Last 02 Hour

525 62

Total Coal Flow

376.07 377 45

Total Air Flow

1725_69 1743.93

Drum Pressure

19215 192.95

MS Temp Left

53033 53012

MS Temp Right

53033 529.47

HRH Temp Left

534.85 531.92

HRH Temp Right

Max SH Metal Temp

Max RH Metal Temp

51533 521.87

55925 560.02

566.08 566.02

Total SH Spray

5528 5568

Total RH Spray

21.01 2070

APH Exit Gas Temp

139.20 139.75

Hot Sec Air Temp

35221 352 76

Hot Pri Air Temp

30646 306.41

Any Fan Not I/S

All In Service

1
2
3
A
5
B
T
5]
9

10

11

12

13

15

16

17

18

Seal 5tm Hdr Temp

Primary Water Cond

287.92 28719

247 2.47

H2Z Pressure

3.52 3.52

Seal Qil Temp

OSlsoft.

31.72 31.68

USERS CONFERENCE 2011

Deviation from
Average

Mormal

Parameter

Turbine Speed

Press 'FQ' to Refresh Data

Current
Value

TURBINE
2979.97

Avg Value of
Last 02 Hour

297812

Mormal

Throttle Press

170.56

171.78

MNormal

First Stage Press

166.04

166.04

Mormal
Mormal

Max Shaft Vibration
(SHAFT VIB HPTR-X)

155.18

154 26

Mormal
Mormal

Max Brg Vibration
(BRG VIB EXCT-X)

56.02

5727

Mormal
Mormal

Max Brg Temp
(BRG-3 REAR BOT RGT)

95.65

95.01

Mormal

Trip Qil Pressure

1016

1012

Mormal

Turbine Lub Qil Temp

4612

4511

Mormal

Condenser Vacuum

-0.93

-0.93

Mormal

CW Inlet temp

2965

2970

Mormal

Condensate DO

6.78

6.63

MNormal

Condensate ACC

013

013

Mormal

DM Make-up*(08Hr/01Day)

11.96

10.93

Mormal

Seal Steam Pressure

GENERATOR

Mormal 4

Excitor Hot Air Temp

358.60

346.94

4933

Mormal 5

Seal Oil DP H25 (TE)

228

Mormal B

Seal Oil DP H25 (EE)

242

© Copyright NTPC Ltd.

Deviation from
Average

Mormal
Alert
Mormal

Mormal
Mormal

Mormal

Mormal
Mormal
Mormal
Mormal
Mormal
Mormal
Alert

Mormal

Mormal
Mormal
MNormal
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w. SMART Catch SACS

Operations Performance Unit - = - Yiew
Monitoring Monitoring Startup/Shutdown £ Saighy Emaronmeit Chemistos Fishbone

oLt
NTPC

SMART Carch

SHREOE I ABENTES & Cinaiiting SENYOES
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&) SMART Catch A&E Client

SMART Calch 24.02.2011 11:23:09
Soanal Ansivcs & Lompitng Senices
Operations Monitoring
Station Freq Unit4  |Unit:2  |Unit-3  |Unit4  |Unit5  |Unit6  |Unit7
NR 49.604
. 010 0/0 719 | 7/10
Rihand 525 526
Singrauli 010 0/0 010 0/0 010 010 010
5117 415 010 0/0 010
Unchahar Unit SID BOParam 220 221 223
Tanda 010 0/0 010 0/0
SR 49.57
e 010 0/0 010
. . 317
Ramagundam

OSlsoft. USERS CONFERENCE 2011 W [ [] © Copyright NTPCLtd. 33




&) SMART Catch ASE Client

SAMART Caltcl

ok iy S Tl ol A e M e eyt R =
Operaltions AMonforrriog

Simhadri Unit-1

Fishbones Hit [3]

1. TURBINE DIFFERENTIAL EXPANSION PROBLEM View Fishbone |

2 HPH PERFORMANCE POOR

3. POSSIBILITY OF APH TROUBLE Exceptions Trend |
SMS |
E-mail |

= Yiew All Alarms i Apply Filter
|Alarms less than j 1 |Da_l,l$ j old | Sort by ()5 Time - | Filter by Alarm Type |.-’-'-.II j | Multi-Trends Ack Alarm Bad Tags
Alarms [7]
DESCRIPTION Ack VALUE TlMESTAMP ALM TIME DE._. | LO Hi RAMP

: II-I}:- 4022011 10:42._| 24.02.201110:42._ |8 |6 _[10.5 |
COFG TEMP BEF SAH-B AVG 380 518 24 02-2011 10:42 23 02-201121:15... 330 285 380

0/0
OFG TEMP BEF SAH-A AVG N HI 385.398 24-02-2011 1042 23-02-2011 11:01... 330 285 380 0/0
COHPH 6B TTD N Hi 3.645 24-02-2011 10420 23-02-2011 1051, 0.3 -2 2 1.8/M
COPRESS DROP ACROSS HPHS5A N Hi 4148 24-02-2011 1041 23-02-2011 10:08:... 0.25 -2 3 0.2/mM
OHPH 5ATTD N Hi 2272 24-02-2011 10420 22-02-2011 23:09.... 0.3 -2 2 2imM
COHPT differential expansion N LO -5.111 24-02-2011 10:42... 20-02-2011 09:50.... 44 48 2 0/0

OSlsoft. USERS CONFERENCE 2011 W [ [] [ © Copyright NTeC Ltd. 34
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pdldld] | Transforming lives

F i S I I A r a C h NTPC | A Maharatna Company
o I | e p p 0 IPoor Condenser Vacuum FB-1D:124]

Load:523.598 MW 08-02-2011 09:26:14]

— The fishbone diagram
identifies many possible e semron\
causes for an effect or
problem | T e vt

[[] shaft Seal Steam Pressure
[[] shaft seal steam hdr temp

[] HPH-6B Level
[[] HPH-8A Level
[] HPH-SB Level
[[] HPH-SA Level
[C] 1MDBFP+1TDBFPin service
[C] HPH SBEB out of circuit
[] HPH SABA out of circuit

[[] Seal Water Temp P/P-B
[[] Seal Water Temp P/P-A
[ vacuumpPP-B

[] cw DP Right

— It can be used to structure a Kl

[ vaccuum Pump Water Level

] shaft seal steam hdr temp [ vacuumPP- A

. . . [ cw DT Right ] SEAL STEAM BYPASS VLV PO [] 0O in Condensate [C] HPH 56 out of circuit
b ra I n Sto rl I l I n g S e S S I O n [ cwoT Left [] GlandSteam temp before C/ [[] Air steam Mixture Flow O
| ) [] GLAND STM CTRL VLV POSN [] 01air mix temp dip_smart [[] Condenser Duty
. . .
- It I m m e d I ate Iy s O rtS I d e a s [ vV water Sealing Not Don, ] CW Inlet Temperature RIGH/ [ Air Steam Mix Temperature/ [ * cw header pr/ NULL
[] vacuum Breaker Partial Op ] CW Inlet Temperature LEFT, O TTD/ [ * cw pump tnpped/ —_—

um Breaker CW INLET TEMP HIGH [ 01air mix temp dxp_smart/ [ * cw water Quaity o’

into useful categories e i
[CJ cw OAL Pr. not less than,
[[] OP Across TWS-A
system i
[ cw Flow

[] Tubes Pugge
— The same approach has [ Condensate Sub coolin
been used for SMART CatCh [] oP Across TWS-B
CcwoTLer
] cwoPLeft
[] cw DP Right

Selected Trends {;View Fishbone conﬁguration;i

OSlsoft. USERS CONFERENCE 2011 W [ [] [ © Copyright NTPCLtd. 30
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m&jﬂ;ﬂ Transformin 9/
NTPC | ny

Case Studies

Condenser Tube Leakage by monitoring chemical
parameters through SMART Catch

Reduction of HP Heater Drain Temperature

Condenser Vacuum improvement by arresting air ingress
Instrumentation Failure Catch

High Turbine Bearing vibrations after Overhaul

High Cooling Water system Differential Pressure (DP) due to
Debris Filter damage

OSlsoft. USERS CONFERENCE 2011 H & H



pdldld] | Transforming lives
NTPC | A Maharatna Company

Case Studies

 Condenser Tube Leakage by monitoring chemical
parameters through SMART Catch

* Reduction of HP Heater Drain Temperature

* Condenser Vacuum improvement by arresting air ingress
* Instrumentation Failure Catch

* High Turbine Bearing vibrations after Overhaul

* High Cooling Water system Differential Pressure (DP) due to
Debris Filter damage

OSlsoft. USERS CONFERENCE 2011 H & H



Condenser tubes
Deviations observed were plugged after
/ in Condensate planned backing
Sodium & down
Condensate After \ ( \
Cation Conductivity
) Parameters kept
1 | under control using
/ / both Condensate
/ / Polishing Units \ )
(CPU)

OSlsoft. USERS CONFERENCE 2011 EEE T BN H © copyright nec 1td. 40



pdldld] | Transforming lives
NTPC | A Maharatna Company

Case Studies

Condenser Tube Leakage by monitoring chemical
parameters through SMART Catch

Reduction of HP (High Pressure) Heater Drain Temperature
Condenser Vacuum improvement by arresting air ingress
Instrumentation Failure Catch

High Turbine Bearing vibrations after Overhaul

High Cooling Water system Differential Pressure (DP) due to
Debris Filter damage

OSlsoft. USERS CONFERENCE 2011 H & H



llagY

/ Site was
I e / suggested to \\
High HP Heater / increase HP \
drain Heater drip
temperature level... i -
i was detected

... this resulted in 20°C
reduction in drain
temperature , thus

improving the
efficiency

OSlsoftt USERS CONFERENCE 2011 . . . [ | . . . © Copyright NTPC Ltd. 42




pdldld] | Transforming lives
NTPC | A Maharatna Company

Case Studies

Condenser Tube Leakage by monitoring chemical
parameters through SMART Catch

Reduction of HP Heater Drain Temperature

Condenser Vacuum improvement by arresting air ingress
Instrumentation Failure Catch

High Turbine Bearing vibrations after Overhaul

High Cooling Water system Differential Pressure (DP) due to
Debris Filter damage

OSlsoft. USERS CONFERENCE 2011 H & H



Similar patterns
indicating towards
air ingress

| L y

\ Simultaneous increase in
Condensate Dissolved
Oxygen & Condenser back

OSlsoft.

pressure

Site checked and one 4
— N\ of TDBFP explosion
vent diaphragm found

ruptured

\

USERS CONFERENCE 2011 B BT BN N

Copyright NTPC Ltd.
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pdldld] | Transforming lives
NTPC | A Maharatna Company

Case Studies

Condenser Tube Leakage by monitoring chemical
parameters through SMART Catch

Reduction of HP Heater Drain Temperature

Condenser Vacuum improvement by arresting air ingress
Instrumentation Failure Catch

High Turbine Bearing vibrations after Overhaul

High Cooling Water system Differential Pressure (DP) due to
Debris Filter damage

OSlsoft. USERS CONFERENCE 2011 H & H



Sudden Primary Air Pre
#1 Heater (PAPH) outlet Air

Temperature drop
indicated towards

On checking by
site, thermocoup

instrument failure

found faulty

P

le

USERS CONFERENCE 2011

OSlsoft.
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pdldld] | Transforming lives
NTPC | A Maharatna Company

Case Studies

Condenser Tube Leakage by monitoring chemical
parameters through SMART Catch

Reduction of HP Heater Drain Temperature

Condenser Vacuum improvement by arresting air ingress
Instrumentation Failure Catch

High Turbine Bearing vibrations after Overhaul

High Cooling Water system Differential Pressure (DP) due to
Debris Filter damage
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pogiisnginfery Biily.oh v RN ) LA

[

; 1| Low Pressure
[* ’ Turbine (LPT)
g Trim balancing
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30/10/2010

30/10/2010 30/10/2010 , 30-31/10/2010 01-11-
s 30/00/201 | Current 30/10/2010 After Second After First After Second |\ oo Fifth 2010 01/11/2010
Value After First . A Balancing & . During Over
N Parameters 0 . Rolling Balancing and i Rolling AT Full
(1755hrs Rolling . . Fourth speed Test
0. Pre O/H ) (0105-0205hrs) (0415- Third Rolling Rolling (1944- (2249- Load (1617hrs)
0437hrs) (1352-1422hrs) 8 0505hrs) (1125 hrs)
2215hrs)
Decreasing

1 GEN MW trend in bearing 0-10 500 0
2 TURB SPEED vibrations 3000 2082 3383 (PI)
3 BRG VIB_BRG1 18.6-17 16.8-18.6 255 26.1
4 BRG VIB_BRG2 20.3-19 18.8-20.5 22 6.2
5 BRG VIB_BRG3 23.7-21 21.7-23 24.4 14
6 BRG VIB_BRG4 18.1-14.8 17.2 247
7 | GENBRG VIB_TE Interactive 483-32 227 11.7
8 | GENBRG VIB_EE Problem Solvmg 72-9.1 15.6 10
9 BRG VIB_BRG7 9.6 0.30 55-53 55-53 59-56 5.2 7.8
10 | SHFT VIB_ BRG 1 422 2.80 112- 145 108- 104 108- 110 70.9 101
11 | SHFT VIB_ BRG 2 56.1 3.00 107- 121 87-89 90 - 80 65.9 58
12 | SHFT VIB_ BRG 3 13.1 5.60 94 - 86 94-95 61-63 63-57 63-54 71.9 80.7
13 | SHFT VIB_ BRG 4 28.3 9.40 65-70 67-65 53-48 43-35 40-33 71.9 57.7
14 | SHFT VIB_ BRG_7 58.3 1.30 49-35 44- 40 39-41 42-37 42-37 45 403
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Case Studies

 Condenser Tube Leakage by monitoring chemical
parameters through SMART Catch

* Reduction of HP Heater Drain Temperature

* Condenser Vacuum improvement by arresting air ingress
* Instrumentation Failure Catch

* High Turbine Bearing vibrations after Overhaul

* High Cooling Water system Differential Pressure (DP) due to
Debris Filter damage
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Tangible Benefits

* Proactive notification

* Reduces unexpected downtime

* Return on Investment by catching failures before they happen

* Avoid costs —labour, parts, replacing things that don’t need to be
* Performance & Reliability Improvements

* One unit trip avoided is less than remote monitoring service cost
annually

 Economic benefit calculated considering the penalty for
unplanned loss of generation and one day outage comes to
around 16 million (S 340,000).
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Intangible Benefits

 Sense of control
 Reliable information
* Prevent unnecessary labour & maintenance

e Awareness of asset health versus time-based
maintenance

* |mpact on performance improvement means additional
revenues

* No additional investment is required
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Outline

e NTPC-A Snapshot

* Organizational Challenges
 SMART Catch

* Our Enablers

* Approach-Fish Bone Diagram
* Case Studies

* Future Roadmap
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Future Roadmap

* Coverage of Total NTPC fleet
* Enhancement of Knowledge Repository
e Data validation and reconciliation through Pl System
— Sigmafine
* Integrate critical business applications and data to new shared
environment

* Looking to leverage some of the web-based technologies at offer
— Pl WebParts
— Pl ActiveView

* Further automation, other engineering tools utilizing Pl System
— PI Notifications

* Integration of advanced technology tools
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