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Optimization of Efficiency

Systematically 

Performance Analysis Diagnostics 

Optimization (PADO)
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WHAT IS PADO?

• PADO is a software based optimisation and  diagnostics system based on 

client-server architecture.

• It’s a package rich in intensive information which aids plant  operator to run 

the plant with most optimum  efficiency , availability and maintainability.

• Massive Computation Engine for Performance Parameters of Power Plant.
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POWER PLANT CONTROL &  
SUPERVISION  PYRAMID
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PADO for 16 units of NTPC 
An On-line implementation of 
SR::EPOS that compares the 
actual status of plant 
operation with the “best” 
status by simulating the 
entire process and identifying 
potential cost savings to be 
realised. 
Also a life time monitoring 
SR1 package that computes 
continuously the residual life 
of the plant. The above 
packages are in operation for 
both units of NTPC’s 
Simahdari Plant for more than 
4 years.

Current PADO Projects

Simhadri Stg I 2X500 MW (In operation)

Ramagundam Stg III 1X500 MW (SAT done)

Rihand Stg II 2X500 MW (SAT done)

Talcher Stg II 4X500 MW (Commissioned)

Vindhyachal Stg III 2X500 MW (Commissioned)

Kahalgaon 3X500 MW (FAT done)

Sipat 2X500 MW (FAT done)
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Performance Analysis, Diagnostic and 

Optimisation (PADO)
Dadri Stg II2X500 MW 

Korba Stg III 1x500 MW

Farakka Stg III1x500 MW

Khaparkheda Stg III 1X500

Bhusawal Stg I2X500 MW

Simhadri Stg II 2X500 MW

Jhajjar 3X500 MW

Bellary Stg I 1X500 MW

GEB Ukai 1X 490 MW

DVC Maithan 2x 500 MW

And many more..

New PADO Projects
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Online Tool: 

Optimization Sequence

1. All relevant data from DCS which goes into Optimisation

need to be validated i.e. all implausible values have to 

be replaced by plausible values

2. All calculations are done every 5 minutes (not only 

once a day) since the quality of coal and combustion 

process is changing. Threfore the state of heating 

surfaces must be monitored constantly.

3. Results are presented in user friendly manner:

state of comonents indicated by green, yellow, red and

losses expressed in Rp per hour
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Online Tool Functions

SRx (Datamanagement)

SRv

Data Validation

SR4

Diagnosis +

Optimization

WhatIf

SRx

Visualisation

DCS

OFFLINE
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Online Tool Screens (Overview)
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Boiler (traffic light colours)

Indicating the state of heating 

surfaces by traffic light colours

red = „bad“

yellow = „not good“

green = „good“
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Online Tool: Data Validation (1)
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Online Tool: Data Validation (2)

?

!
RAW VALUES FROM 

DCS

DO NOT MATCH THE

BALANCE !
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Online Tool: Data Validation (3)
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PADO Data Validation (4)

1.Installation of precision sensors

2.Enter the readings from sensors to Ebsilon model

3.Check the quality of measurements with data validation

Support of PTC 6 by data validation



INDO-GERMAN 
ENERGY 

PROGRAMME

24/09/2008 ES-ST_ING_neu Page 16

PADO Data Validation (5)
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Presentation of Measurements (1)

Indicating not correct 

measurements with violett colour
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Presentation of Measurements (2)

SB steam temperatures 

measurements left and right

(left not plausible)
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Presentation of Measurements (3)

Neural network generated the value 477 °C for not 

available value of tag 70HAH30CT129_XQ03

?
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Online Tool: Boiler
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Sootblowing Optimization

Compulsory Cleaning
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Controllable Losses (1)
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Controllable Losses (2)
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Setpoint Optimization (1)



INDO-GERMAN 
ENERGY 

PROGRAMME

24/09/2008 ES-ST_ING_neu Page 25

Setpoint Optimization (2)

RECOMMENDED

SETPOINTS NOT

SET

30 MIN LATER

AFTER SETTING

RECOMMENDED

THE SETPOINTS !
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Online Tool: Modules

SRx (Dataserver)

-SR4

SRv

Data Reconciliation

SR4

SRopt

SRceo

SRmt

SRbcm

Diagnosis +

Optimization

WhatIf

SRx

Visualisation

Konfiguration

Data Editing

Parameter Editing

DCS

OFFLINE

SR1

Life Time

Monitoring

SRx (Dataserver)

-SR1

SPC
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Advantages of the Online Tool

Improving the quality of measurements by 

data validation

● Evaluation of boiler, turbines, condenser and other 

components

● Optimization of unit operation (sootblowing, setpoints)

● Calculation of what-if scenarios

● Enhance the efficiency of the power plant !

● Generation of daily and monthly reports
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Creativity means:
Developing solutions that no
one expects.

BHEL & Evonik. Power to create

Thank You


