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STEAG  
Germany's	fifth	largest	producer	of	electricity,	
Operating	15	power	plants	at	11	sites		

Installed	generating	capacity	8,600	MW;	

	Steag	Energy	Services	India	is	a	100%	subsidiary	of	
Steag	Germany.	

Steag	India	operates	close	to	5500MW	of	Power	
Plants		that	include	supercritical,	subcritical,	gas	
fired,CFBC,	captive	and	IPP’s.	
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Power Generation scenario-way forward 
Efficiency through digitalized controls 



Coal fired power generation-what to 
expect ahead 

Although the renewable energy is 
getting more dominant, coal will 
remain part of the long-term energy 
mix 
 
Flexibility to meet power schedules 
and efficiency for cost effectiveness in 
a mix with renewables minimizing 
environmental impact is the game for 
the generators. 



Efficiency	of	a	Power	plant		



Improvement in Efficiency 

Cost economics 



Efficiency 

	
Efficiency:  Electrical output/Fuel heat input 
 
A  500 MW coal fired power plant consumes 300T/hr of coal (CV 4000Kcal/Kg)  will 
have an efficiency 
 
[500 X 10^6(W]X3600 S)  /  [300X10^3(Kg)*4000*4180 J)]= 35.85% 
 
For Every rupee spent, only 36 paise is realised. 
 
 
For a coal-fired plant, Coal cost is about  70% of total Generation cost. Improving 
the power plant�s efficiency by controlling the losses will lower the cost of 
generation. 
 
Efficiency improvement also contributes to reduce emissions 
	



Cost	of	losses		

•  If a plant’s target heat rate is 2300 Kcal/KWh and the actual value is 
2350Kcal/kWh,  

•  Additional annual Fuel Cost (Rs/yr) = HRD/BE × FC × PLF × UGC × T         
Where: 

•  HRD      Heat Rate Deviation (net unit or turbine cycle heat rate) 

•  BE   Boiler Efficiency = 0.88 

•  FC   Fuel Cost/1,000,Kcal 

•  PLF   Unit Capacity Factor = 0.85 

•  UGC  Unit Gross Capacity = 500,000 kW 

•  T =   8760 hr/year 

•  For a HRD of 50 Kcal/Kwh the cost is 100 Million INR for a 500MW unit 

•  [@fuel cost is 5000 Rs/1000 Kg] 



Losses in the Power generation 



Heat transferring  Boiler surfaces 



Boiler	losses		
•  Fouling	of	Boiler	heating	surfaces:	Affects	heat	transfer	
•  Air	ingress:	Disturbs	furnace	draft,flue	gas	velocities,dilutes	

combustion	
•  High	levels	of	unburnt	in	Ash:	inefficient	combustion,loss	of	

fuel	value	
•  Poor	coal	calorific	value:	high	fuel	requirement,	huge	waste	

handling	
•  Improper	combustion:	metal	temperature	excursions,	

secondary	fires	
•  Boiler	scales:	Internal	tube	scales	affects	Heat	transfer,	

leads	to	tube	fails	
•  Sub	optimized	equipment	operation:	Equipment	operation	

below	design	
•  Poor	design:	inadequate	margins,	quality	of	material,	

resistance	paths	
•  Poor	insulation:	heat	radiation	loss	
•  High	pressure	drops:	heavy	load	on	draft	system	leading	to	

increased	power	

and Environmental Research Center (EERC) have developed an
ash behavior prediction tool to assess slagging and fouling in
coal-fired boilers called AshProSM. The development of this
tool combines EERC's coal ash behavior expertise and RMT
SmartBurn®'s expertise in combustion, CFD modeling and
boiler operation. AshProSM integrates ash behavior models
including ash formation, transport, deposition, and growth with
boiler CFD simulations [3]. A unique advantage of AshProSM is
that it can be used to evaluate the localized slagging and fouling
problems that are related to actual operating conditions. There-
fore, it can be used to identify the major causes of ash deposition
so that measures to reduce the problem can be implemented.

2. Ash behavior models and the integration with CFD

simulations

The inorganic coal components undergo complex physical
and chemical transformations during combustion to produce
vapors, liquids, and solid phases in the flame. The abundance
and chemical characteristics of these phases depend on how
the inorganic species are associated in the fuel and on
combustion conditions. The partitioning of the inorganic
components into the various phases during combustion and
gas cooling involves a continuum of complex interrelated
chemical reactions and physical transformations. The

Fig. 2. Deposit thickness (mm) on furnace rear wall close to corner 3 SOFA and furnace wall picture at a similar location.

Fig. 3. Ash impaction (kg/m2
–s), deposit thickness (mm), temperature (K), deposit strength (Pa) on the furnace walls.

1036 Z. Ma et al. / Fuel Processing Technology 88 (2007) 1035–1043



Control through DIGITALISATION 

DCS  used to control the components in a modern plant, has replaced the 
conventional pneumatic, analog, and discrete controls 

v  DCS implements proportional-integral-derivative (PID) controller that 
continuously calculates an error value, (difference between a measured process 
variable and a desired set point).  

v  The controller attempts to minimize the error over time by adjusting a control 
variable—such as the position of a control valve, a damper to a new value 
based on a mathematical algorithm.  

v  This PID control algorithm does not require information about the power plant 
operational process; it simply reacts to errors and adjusts the controlled 
elements to minimize errors overtime. 

v  The main disadvantage is it is difficult to optimize multiple variables. For 
example, a power plant operator may hope to reduce NOx and CO while 
improving heat rate  

v  Power plant operators use their knowledge of the process to fine-tune the 
controls to meet their operational goals. 



Digitalization in Steag 
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Diagnostic Performance Enhancement 
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Digitalized	diagnostics	and	efficiency	enhancement	



Adaptive control -Flexibility 
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Digitalization for decision making Excel Interface: Ebsilon model inside 

Occasion or event Title or subject of presentation 2 

Excel Interface 

1st Principle 
Thermodynamic Model 

What-If is an Excel Interface to the user,  

› User can modify any given set of parameter of the running plant. 
› The model simulates the changed condition. 
› Results available compared to the expected business scenarios. 

 

 



750	MW	–	Walsum	10	Power	Plant	



Conclusion 

Renewables will increase resulting in 
pressures on coal plants.  
 
India coal plants also suffer from 
efficiency challenges and operating costs 
as a result of fuel mix.  
 
Digital solutions through advanced 
predictive control can optimize existing 
coal plants to drive efficiency up while 
also pinpointing areas of loss within the 
plant.  
In addition, through advanced analytics 
that leverage plant data significant 
reliability improvements can be 
recognized while simultaneously 
managing maintenance costs 



We	can	contribute	

•  Steag	can	help	in….	

•  In	Operating	and	Maintaining	the	power	plants	efficienctly	
•  Efficiency	testing	of	the	power	plants	
•  Energy	Auditing	of	the	power	plants	
•  Commissioning	of	the	power	plants	
•  Engineering	of	power	plants	
•  Supply	Performance	monitoring	systems	
•  Bench	marking		operations	for	reducing	the	cost	of	generation	



THANK	YOU		
K . BHANUPRAKASH@STEAG . I N 	


