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INDIA Power Mix

• The graph on the right illustrates a trend of generation in 

India’s since 1980.

• The graph illustrates a pronounced upward trend in renewable 

power sources, signaling a decisive shift towards cleaner 

energy solutions.

• With ongoing developments, the reliance on traditional fuels is 

evolving towards increased renewable energy utilization.

~16%

(Source: CEA’s report “REPORT ON OPTIMAL GENERATION CAPACITY MIX FOR 2029-30 Version 2.0”)
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CEA Guidelines – Tackling the Renewable Integration

40%
55%

70%
55%

70%

100%1%

2 %

3%

New Min Load – 40%

Ph I 

Ph IV

Starts July 2024

Ends Dec 2030

Load Ramps

(Source: CEA’s report “REPORT ON OPTIMAL GENERATION CAPACITY MIX FOR 2029-30 Version 2.0”)

(Source: CEA’s notification on phasing plan dated 01 May 2023)

Affected Fleet

“Improved Control 

Systems”
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CEA Regulations Compendium – 20th August 2024
“Reliable, Efficient, and Sustainable electricity sector in India.”

(Source: “PIB Delhi - Union Minister Shri Manohar Lal Launches Compendium of CEA Regulations under the Electricity Act, 2003”)



Challenges in achieving CEA guidelines

From SIEMENS Energy Aspects – Testing Experience
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Low Ramp Rate Impact on Thick Wall ComponentsLower Flue Gas temperature at 

APH O/L

210 MW and below 250 / 500 / 600 MW unit 660 MW and above

Combustion / Flame Issues 

Part Load Controls Issues

Lower SH/RH steam 

temperatures at Part Load

Fan Stalling

Metal Temperature Issues

Drum Level Control and few other 

Control Loops

Steam Temperatures Issues

Near to Benson Point Operation 

Intermittent water in separator tank vessel

Metal Temperature Issues 

Single stream operation

Common Issues in all the units



Omnivise Performance Management
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Concept Development of 
Optimization Project
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Tailored solution 

Optimized operation

Enhanced performance

and higher profitability

Evaluation

3

Data 
analysis

2

4

Implementation

Initial 
assessment

1

1. Siemens Energy team created a plan to modernize the 

coal plant through upgrading only the control system 

with Plant Optimizer solutions.

2. A site survey was done to identify and quantify potential

by analyzing operational data

3. Presentation of expected results including estimates of 

potential return on investment (RoI) was done.

4. Engineering and commissioning to be done based on 

comprehensive power plant know-how and optimizers 

Implementation for Project (6 – 8 months implementation 

Cycle)



Control solutions to address the challenges

Challenges Solutions

Low Ramp Rate

Combustion / Flame issues

Steam & Metal Temperatures

Auto Cut In/Off Auxiliaries

Mill Scheduler

Impact on components

Lower Flue gas temperature at 

APH O/L

Benefits

Higher Ramps

Lesser Operator Intervention

Better Reliability 

Reduced Aux. Power

Lesser Operator Intervention 

Better Efficiency

Low stress operations 

Shutdown planning

SE GS SV ACC 9

2024-10-01 Restricted © Siemens Ltd., 2024

Fatigue Monitoring System

Combustion Tuning & Optimization 

along with Soot blowing Optimizers

Auxiliary Power

Enhanced unit master controls

Combustion Optimization & Controls

Temperature Optimizer



Topics for Must-Needed Discussion

Minimum Load Reduction
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Ramp Rate

Reliability through Monitoring 

Fatigue Monitoring System



Minimum Load - What is existing in Plant !

Existing

Existing Min Load 55%

When tried to flex and reached minimum load

200
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Minimum Load - What is existing in Plant !

Existing

When tried to flex and reached minimum load

Min load from 55% (455 MW) to 40% (332 MW)

Load SH outlet temp RH outlet temp Flue gas exit temp
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Existing Min Load 55 %

Min load & Separator Tank Level

SE GS SV ACC 12

2024-10-01 Restricted © Siemens Ltd., 2024



Minimum Load Reduction

Plant Issues

Plant – 1 Flame Stability

Plant – 2 Benson Point

Plant – 3 Metal Temperatures 

Plant – 3 Water in Separator Tank

Plant – 4 APH O/L Temperature 

Low

Field Findings

Further loop tuning and combustion 

controls optimization required

Loop controls & modified pressure 

curves, Evaporator Extended 

Studies (Thermohydraulic Studies)

Basic control loops tuning and 

need for unit controller for 

optimizing the loops are required

Combustion control optimization 

and Soot blowing optimizers

Observe 

unstable 

flame / 

Dark Zones

SE GS SV ACC 13
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Est. Lead Time
6 Months

Min. Event Type
Minor

Fleet Experience
>10 Units

Minimum Load Reduction

Reduced minimum load level through improved automation

In times of low electricity prices, it can become lucrative for

plants to reduce their minimum load level if the plant cannot be

shutdown. However, many plants are not automated and

optimized for this operation. Consequently, they do not exploit 

their capabilities and must operate at a higher than necessary 

minimum load level.

Omnivise Minimum Load Reduction reduces the minimum load 

which allows plants to limit losses at times of low electricity 

prices while keeping the impact on efficiency as low as possible.

Omnivise Minimum Load Reduction is a turnkey solution 

consisting of

• Adaptation of lower-level closed loop controls by use of

proven Siemens Energy automation concepts, e.g. for steam 

temperature control,

• Adaptation or addition of control sequences, e.g. automatic 

burner and mill scheduler or switchover of feedwater pumps

• Hardware & software with interface to control system 

(plant-dependent),

• Provision of additional instrumentation, e.g. for coal flow

distribution (option)

Power
• Power Savings

Efficiency

• Minimum Load Efficiency

Sustainability

• Carbon Footprint
• Operational Emissions

Lower minimum load through improvements in open and closed loop control

Intended Benefits Scope
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Ramps - What is existing in Plant !
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Ramp Rates

Plant Issues

Plant – 1 Metal Temperatures and

Impact on component life

Plant – 2 Steam Temperatures 

fluctuating heavily

Plant – 3 Low Ramp Rate in range 

of 0.5% to 1.4%

Plant – 4 Not the same ramp 

always

Field Findings

No monitoring methods for quality 

of ramps & fewer control measures 

available

Manual Interventions in most of the 

cases

Non-coordinated or delayed 

controls

Operator to operator it varies and 

impacts in different manner with 

each ramps

520

2024-10-01 Restricted © Siemens Ltd., 2024

540

530

550

200 250 300 350 400 450

SE GS SV ACC 15

500

Scatter of Temperature Data (7 Days) - +/- 5 deg C –

>97% Data

560

0

100

200

300

400

500

520

530

540

550

M
W

S
te

a
m

T
e
m

p
e
ra

tu
re

s

Time Series

Resolutions

Load Pattern and Temperature Behavior for a day



Temperature Optimizer

Increased efficiency thanks to higher steam temperatures 
using a dynamic Digital Twin

The control of the main and reheat* steam temperatures in steam 

generators is a complex control task due to the complex dynamic 

and non-linear interactions between combustion and water/steam 

control. Therefore, some plants cannot exploit the design limits of

their main steam temperatures which reduces the plant efficiency.

Omnivise Temperature Optimizer increases the steam 

temperatures closer to design limit and as a result the plant 

efficiency, which allows plants to

• Increase electricity revenues at base load and/or

• Reduce fuel costs at part load operation.

Omnivise Temperature Optimizer is a turnkey solution with a

digital dynamic twin consisting of

• Server, interface to control system*, software,

• Robust, easy to parameterize, adaptive non-linear state-

space control using a real-time dynamic Digital Twin to

reduce main and reheat* steam temperature fluctuations.

Conventional steam 

temperature control
Temperature Optimizer

Design limit

Steam temperature

Time [min] Time [min]

Increased efficiency through higher steam temperatures

Steam temperature

Design limit

Set point

Set point

Power
• Power Output
• Power Saving

Efficiency

• Base Load Efficiency
• Transient Efficiency

Sustainability

• Carbon Footprint
• Operational Emissions

Intended Benefits Scope

* plant-dependent

Est. Lead Time
6 Months

Min. Event Type
Minor

Fleet Experience
>10 Units



Sootblower Optimizer

Increase efficiency and availability
through optimal incremental sootblowing

Optimum operation of individual sootblowers
through incremental soot blowing

Sootblower Optimizer

Many coal-fired boilers face challenges from changing coal quality, 

slagging, and imbalanced or below design steam temperatures.

Excessive soot blowing causes disturbances and even tube leaks. 

Manual, time-based and classical optimization strategies typically 

only have a limited impact.

Omnivise Sootblower Optimizer automates and optimizes soot 

blowing by incrementally controlling main boiler parameters which 

increases

• Plant efficiency, and

• Availability as unnecessary soot blowing is avoided

Omnivise Sootblower Optimizer is a turnkey solution consisting 

of

• Adaptation of sootblower open loop controls*,

• Server, interface to control system*, software,

• Incremental Sootblower Optimizer controlling main and

reheat steam temperatures, reheat injections, and further 

main boiler parameters (option)

Various operator display
demonstrate optimization effect

Power
• Power Output
• Power Saving

Efficiency

• Base Load Efficiency
• Transient Efficiency

Sustainability

• Operational Emissions

Intended Benefits Scope

* plant-dependent

Est. Lead Time
6 Months

Min. Event Type
Minor

Fleet Experience
>10 Units



Coal flow control avoids imbalances in coal flow, 
homogenizes combustion and improve emission

Task

Imbalance of coal flow between burners cause poor combustion 

and wall corrosion that means

• Lower efficiency

• More emissions

• More material stress

Solution

• Applying a microwave sensor system for coal flow 

measurement

• Air dampers controlled via SPPA-T3000 

adjust air flow to coal flow

• Imbalances are equalized within a few minutes

Benefits

• Less CO at boiler walls, prevents boiler corrosion

• Less NOx,

• Higher efficiency

• Higher flexibility

Low 
Emissions

High 
Efficiency

High 
Flexibility



Combustion Optimizer

Increased efficiency and optimized CO2, CO and NOx emissions 
combining advantages of Advanced Process Control (APC)
and Artificial Intelligence (AI)

Coal combustion with its multiple targets, constraints, 

measurements, and controllers, is a challenging task, especially 

when coal qualities and load ranges vary. Classical control and

pure artificial intelligence approaches typically achieve only limited 

results.

Omnivise Combustion Optimizer uses a hybrid strategy combining 

the advantages of Advanced Process Control (APC) and Artificial 

Intelligence (AI) to optimize combustion which

• increases plant efficiency, and

• optimizes CO2, CO and NOx emissions

Omnivise Combustion Optimizer is a turnkey solution consisting 

of

• Adaptation of lower-level closed loop controls through 

proven Siemens Energy automation concepts, e.g. for

fuel/air control*,

• Server, interface to control system*, software,

• Combustion Strategy Manager using APC strategies 

exploiting the full design range

• Artificial Intelligence Module for combustion aspects 

without physical model (Option)

• Additional special measurements like laser-based or coal-

flow measurement (option)

The challenge: complex combustion
with multiple measurements, targets, constraints & controllers * plant-dependentHybrid combustion optimization using

Advanced Process Control (APC) & Artificial Intelligence (AI)

Power
• Power Output
• Power Saving

Efficiency

• Base Load Efficiency
• Transient Efficiency

Sustainability

• Carbon Footprint
• Operational Emissions

Intended Benefits Scope

Est. Lead Time
6 Months

Min. Event Type
Minor

Fleet Experience
>10 Units



Low Throttling

Increased efficiency
thanks to lower throttling losses in the steam turbine 
using a dynamic Digital Twin

Many plants, especially if they provide primary frequency control, 

throttle the steam turbine in part and base load although the plant 

can be operated in sliding pressure mode. Advanced options to

use low pressure (“Condensate Throttling”) or high pressure 

feedwater preheaters for temporary fast load changes are not

used as they require a complex dynamic coordination.

Omnivise Low Throttling minimizes steam turbine throttling which 

allows plants to

• Increase electricity revenues at base load and/or

• Reduce fuel costs at part load operation.

Omnivise Low Throttling is a turnkey solution with a digital

dynamic twin consisting of

• Plant assessment for sliding pressure mode and use of LP

and HP preheater for temporary load increases

• Adaptation of closed loop controls through Siemens Energy 

automation concepts, e.g. condensate control*,

• Server, interface to control system*, software,

• Unit control implementation using a real-time dynamic

Digital Twin predictively managing steam generator, LP & HP

preheaters * and steam turbine to minimize steam turbine 

throttling

Predictive management of steam generator, LP or HP preheaters * and steam turbine * plant-dependent

Power
• Power Output
• Power Saving

Efficiency

• Base Load Efficiency
• Transient Efficiency

Sustainability

• Carbon Footprint
• Operational Emissions

Intended Benefits Scope

Est. Lead Time
6 Months

Min. Event Type
Minor

Fleet Experience
>10 Units



Omnivise Frequency Control

Increase revenues from provision of primary frequency control 
(PFC) using a dynamic Digital Twin

Typically, plants provide primary frequency control (PFC) by

throttling their steam turbine valves which reduces efficiency. 

Complex dynamic coordination requirements prevent the use of

advanced, efficient options for temporary fast load changes like 

low (“Condensate Throttling”) or high pressure feedwater 

preheaters.

Omnivise Frequency Control allows plants to increase revenues 

for PFC, which usually outweighs efficiency losses by far.

Omnivise Frequency Control is a turnkey solution with a

dynamic Digital Twin consisting of

• Adaptation of lower-level closed loop controls through 

proven Siemens Energy automation concepts, e.g. for steam 

temperature control*,

• Server, interface to control system*, software,

• Unit control implementation using a real-time dynamic

Digital Twin predictively managing steam generator, LP & HP

preheaters *, and steam turbine to increase PFC range

Increased primary frequency control range
through temporary use of LP or HP preheaters

• Operational Flexibility

Intended Benefits Scope

* plant-dependent

Est. Lead Time
6 Months

Min. Event Type
Minor

Fleet Experience
>10 Units



Omnivise Dispatch Control

Increase revenues from provision of secondary frequency control 
(SFC) or automatic generation control (AGC)
using a dynamic Digital Twin

In some markets, plants are paid for providing secondary 

frequency control (SFC) or automatic generation control (AGC).

The complex dynamic interactions of steam generator, steam 

turbine and advanced options for temporary fast load changes like 

low pressure (“Condensate Throttling”) or high pressure feedwater 

preheaters, grinding pressure of coal mills * prevent some plants 

from exploiting their full dynamic potential.

Omnivise Dispatch Control allows plants to increase SFC or AGC

revenues.

Omnivise Dispatch Control is a turnkey solution with a dynamic 

Digital Twin consisting of

• Plant assessment to use LP and HP preheater, grinding 

pressure of coal mills *, etc. for temporary load increases

• Adaptation of open and closed loop controls through proven 

Siemens Energy automation concepts, e.g. for steam 

temperature control *,

• Server, interface to control system*, software,

• Unit control implementation using a real-time dynamic 

Digital Twin predictively managing low or high pressure 

feedwater preheaters, grinding pressure of coal mills * and

the steam turbine to increase SFC or AGC range.

• Operational Flexibility

Predictive management of steam generator, low or high pressure feedwater
preheaters, grinding pressure of coal mills * and the steam turbine

Intended Benefits Scope

* plant-dependent

Est. Lead Time
6 Months

Min. Event Type
Minor

Fleet Experience
>10 Units



Real Plant

Low Loss Start

Optimal automatic startups to generate more profits during start-
up using predictive control with a dynamic Digital Twin

Efficiency
• Transient Efficiency

Flexibility

• Operational Flexibility

Reliability
• Starting Reliability

Predictive control

Implementation of optimal automatic start-ups

Dynamic Digital Twin

for start-up

Plant design limits

Current thermal
plant conditions

Current electricity 
and fuel prices

Intended Benefits Scope

Starting up a power plant optimally is a challenging task with 

various factors like fuel and electricity prices, design limits and

Est. Lead Time
6 Months

Min. Event Type
Minor

Fleet Experience
<10 Units

current plant conditions, e.g. cold/warm or hot start.

Slow and non-linear control loops like the steam temperature 

control make the automation of the optimal start-up a complex 

control problem which often requires manual operator 

interventions.

Omnivise Low Loss Start allows plants

• To reduce start-up losses by optimizing economic efficiency 

while limiting lifetime consumption, and

• to perform start-ups automatically

Omnivise Low Loss Start is a turnkey solution with a digital 

dynamic twin consisting of

• Adaptation of open and closed loop controls through 

Siemens Energy automation concepts, e.g. for drain step 

sequences or steam temperature control*,

• Server, interface to control system*, software,

• Predictive control to realize optimal set points for main 

control loops, e.g. for oil and coal, main steam pressure &

temperatures, and steam turbine load

* plant-dependent



What FMS – Fatigue Monitoring 
System brings !

• Transparency on component fatigue behavior

• Utilization and planning of components and 

materials reserves

• Avoidance of Sudden component fatigue 

failures

• Reduced unplanned outages

• Extended boiler inspection intervals

• TUV SUD Certification for the Monitoring 

Software
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Fatigue Monitoring System
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Fatigue Monitoring System
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Successes in Technical Min assessment
and Digital based flexibility Interventions in India

• Interventions implemented to automate load reduction to 40% and

ensure stable operation

• Enhanced Unit Control

• Reheat / Flue Gas / Main Steam Temperature Control

• Fatigue Monitoring System

• Mill Scheduler

• Replacing of the feed water recirculation valve by a control valve

Tata Power Trombay 500 MW
SE GS SV ACC 30
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• Implementation of “Dispatch Control” and “Temperature Optimizer”

• Improve the flexibility of the plant

NTPC Dadri 500 MW



Successes in Technical Min assessment
and Digital based flexibility Interventions in India

• Combustion Optimization

Mundra Thermal Power Station – 830 MW
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