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

Significant presence in the entire value chain 
of Power Generation Business 

One of the largest in the World in Energy 
Generation 

One of the Best  in Capacity Utilization in the 
World 

03 Subsidiaries and 20 JVs 

Plan of becoming 128 GW Company by 2032 

Who We Are… 
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NTPC Vision 
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NTPC…As on Date 
NO. OF 
PLANTS  

CAPACITY 
(MW)  

NTPC Owned 

Coal 15 25,875 

Gas/Liquid 

Fuel 
7 

3,955 

 

Total 22 29,830 

Owned By JVs 

Coal & Gas 6 3,364 

Total 28 33,194 

REGION  COAL  GAS  TOTAL  

Northern 8,015 2,312 10,327 

Western 6,860 1,293 8,153 

Southern 3,600 350 3,950 

Eastern 7,400 - 7,400 

JVs 1,424 1,940 3,364 

Total 27,299 5,895 33,194 

A 33000+ MW 

Company with 126 

units and still 

growing. • 85 Coal Units 

• 28 Gas Turbines 

• 13 Steam 

Turbines/WHRB A Fleet with 

average age of  

18+ yrs, having 

disparate designs 
Units operating at 

challenging targets 

of    >92% PLF 
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NTPC-Diversified Growth 
Hydro Power 

Renewable 
Energy 

Nuclear Power 

Coal Mining  

Power Trading 

Ash Business 

Power 
Distribution 

Equipment 
Manufacturing 
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• 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) 

 

 

THERMAL POWER STATION 
GAS POWER 

STATIONS 

SINGRAULI RIHAND 

KAHALGAON 

TALCHER 

KORBA 

DADRI  

SIMHADRI 

TANDA 

FARAKKA 
UNCHAHAR 

TALCHER TPS 

RAMAGUNDAM 

VINDHYACHAL 

GANDHAR 

KAYAMKULAM 

KAWAS 

ANTA AURAIYA 

NCTPP FARIDABAD 

Subsidiaries 
• NTPC Electric Supply Company Ltd. 

(NESCL) 

• NTPC Vidyut Vyapar Nigam Ltd. (NVVN) 

• NTPC Hydro Ltd. (NHL) 

 

 

• 15 Coal Stations 
• 7 Gas Stations 

Spread 

Joint Ventures 
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Growth of NTPC 
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Organizational Challenges 
Ageing fleet 

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  
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Business Drivers for using PI System 
• Earlier, data input was manual and that too in non-

standardized form 
• PI System came along with ERP system to automate 

the MIS 
• Real time data retrieval through PI System brought it 

on uniform platform 
• Added no extra cost to present system 
• Provide “Fleet wide” Plant Monitoring Capabilities 
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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  
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FWM-Drivers 
Improved        

Operations 
Improved Maintenance 

Planning / Strategy 

Improved Thermal 
Performance 

Improved Asset 
Management Tools 

New 
Technologies 



16 © Copyright NTPC Ltd. 

   

Outline 

• NTPC-A Snapshot 
• Organizational Challenges 
• SMART Catch 
• Our Enablers 
• Approach-Fish Bone Diagram 
• Case Studies 
• Future Roadmap 
 



17 © Copyright NTPC Ltd. 

SMART Catch 
(Strategic Monitoring & Assistance Remote Terminus) 

• An additional watchful eye 
• Automation of thought process 
• In-depth analysis of real time data 
• Early detection of impending problems 
• Innovative approach for providing solutions 
• Pool of experts operating from a centralized location 
• Making knowledge available where it matters, reducing 

knowledge gap 
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Objectives 
• To bring the real time data to 

Regional set up & Corporate 
Centre 

• 24x7 Access to Specialized 
Domain Knowledge 

• Deployment of State-of-the-art 
Software & Diagnostic Tools 

• Advisories to Plant personnel 
• Creation of “Knowledge 

Repositories.”  
• Move Data, Not People 
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Evolution 

Capturing the 
Experience 

Providing Real 
time measures 

Identifying key 
elements for 
current and 

historical 
analysis 

Providing 
alerts and 

advisories to 
plants 

Establishing 
Knowledge 
Repository 

Automating the Thought Process 
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Our Enablers 

PI System at most 
of the plants 

•Along with a 
Corporate PI Server 

Vibrations 
analysis system 

for Turbine  

SMART Catch 
Software 

•In-house development 

•Using PI SDK,                      
PI ProcessBook,                
PI DataLink 
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Deliverables using Existing Enablers 

Tracking of Unit Startup and Shutdowns 

Performance & Loss Monitoring  

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

Keeping track of critical parameters          
(Available in PI Servers from DCS) 
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Non-routine Operations : Start-Up 
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Non-routine Operations : Shut-Down 
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Decision Tree 
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Vibration Monitoring 

HPT F –X 
Vibration hunting 
from about 60 – 
150 and its base 
value increasing 

slowly 
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Monitoring of Critical Parameters 
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Fishbone Approach 

– The fishbone diagram 
identifies many possible 
causes for an effect or 
problem 

– It can be used to structure a 
brainstorming session 

– It immediately sorts ideas 
into useful categories 

– The same approach has 
been used for SMART Catch 
system 
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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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Deviations observed 
in Condensate 

Sodium & 
Condensate After 

Cation Conductivity 
Parameters kept 

under control using 
both Condensate 
Polishing  Units 

(CPU) 

Condenser tubes 
were plugged after 

planned backing 
down 

Fishbones triggered: 
• Poor Condenser 

Vacuum 
• Boiler Tube Leakage 
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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 
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High HP Heater 
drain 

temperature 
was detected  

Site was 
suggested to 
increase HP 
Heater drip 

level… 

… this resulted in 20
0
C 

reduction in drain 
temperature , thus 

improving the 
efficiency 

Fishbones triggered: 
• HP Heater 

Performance Poor 
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Simultaneous increase in 
Condensate Dissolved 

Oxygen & Condenser back 
pressure 

Similar patterns 
indicating towards 

air ingress 

Fishbones triggered: 
• Poor Condenser 

Vacuum 
• Boiler Tube Leakage 

 

Site checked and one 
of TDBFP explosion 

vent diaphragm found 
ruptured 
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Fishbones triggered: 
• Air Pre Heater (APH) 

Trouble 
• Dry Flue Gas Loss 

 

Sudden Primary Air Pre 
Heater (PAPH) outlet  Air 

Temperature drop 
indicated towards 
instrument failure 

On checking by 
site, thermocouple 

found faulty  
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O/H 

Pre Overhaul 
Behavior 

Increased 
bearing 

vibrations after 
overhaul 

Low Pressure 
Turbine (LPT) 

Trim balancing 
exercises 

Site in dilemma to 
go ahead for 

Turbine  rolling or 
not 
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Interactive 
Problem Solving 

Decreasing 
trend in bearing 

vibrations 
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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 ($ 340,000). 
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Intangible Benefits 
• Sense of control  
• Reliable information 
• Prevent unnecessary labour & maintenance 
• Awareness of asset health versus time-based 

maintenance 
• Impact on performance improvement means additional 

revenues  
• No additional investment is required  
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Future Roadmap 
• Coverage of Total NTPC fleet 
• Enhancement of Knowledge Repository  
• Data validation and reconciliation through PI System 

– Sigmafine 

• Integrate critical business applications and data to new shared 
environment 

• Looking to leverage some of the web-based technologies at offer 
– PI WebParts 
– PI ActiveView 

• Further automation, other engineering tools utilizing PI System 
– PI Notifications 

• Integration of advanced technology tools 
 



Thank you 
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