WORKSHEET 13: PROCESS FLOW CHART, INPUTS/OUTPUTS AND MATERIAL AND ENERGY BALANCE FOR FOCUS AREAS

	Name focus area: 

	Input (task 2d)
	Output (task 2d)
	Losses - quantities (task 2e)
	Losses – total costs

	Name
	Quantity
	Costs
	Name
	Quantity
	Costs
	Liquid
	Solid/gas
	Energy
	(task 2e)



	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Use worksheet 6 to prepare a process flow chart for the focus area (task 2b). But now also the utilities (boilers, fans, motors etc.) have to be added. (Note: it is not always possible to make a process flow chart, for example, if your focus area is “fans and motors” for the entire plant). 

Use this worksheet to write down the inputs and outputs for each step of the process (task 2d) and to identify the losses (task 2e). An example of a process flow chart for a boiler with inputs, outputs and losses as well as an empty template flow chart are included on the next pages.

[image: image1]

[image: image2]




















































































































































































































































































































































































































































































































































































Hot condensate (3%)


0.09 Mk/hr (actual)





fugitive emissions





Coal fines( carpet loss)





water spray





coal (lignite)





coal (lignite)





coal (lignite) 1.1 t/hr (actual)





17.0 Mk/hr (actual)





electricity





blow down loss: 1.4%


0.24 Mk/hr (actual)





unburnt in ash: 4.85%


0.83 Mk/hr (actual)





wet stream





11.40 Mk/ht (actual)





dry steam (97%)


11.3 Mk/hr (actual)





conditioning chemical





electricity





water





0.5 Mk/hr (actual)





air: 


12.61 t/hr (actual)


14.34 t/hr (standard)





Hidden loses:


   H2 & moisture:


   2.5 Mk/hour (actual) 14.4%


   Radiation:


   0.17 Mk/hr (actual) 1%


   Moisture in air:


   0.03 Mk/hr (actual) 0.15%





BFW pump


Standard parameters:


8 t/hr at 13 kg/cm2





FD fan


standard parameters:


100 mmWC;


30o C & 15 kW at





steam separation





Operating


10 kg/cm2


4 t/hr





pressure


rating





boiler





equipment





Standard


12 kg/cm2


6 t/hr





  process


parameter





steam generation





process


step





PROCESS STEP REFERENCE











ID fan


Standard parameters:


250 mmWC


Head developed


200o C & 20kW











manual screening 


and crushing





coal yard





loss: 13.2% (actual)


2.25 Mk/hr (actual)





Flue gases





electricity


9 kW(actual)





electricity


##(actual)





Hot condensate (#)


## (actual)





fugitive emissions





Coal fines( carpet loss)





water spray





coal (lignite)





coal (lignite)





coal (lignite) ## (actual)





## (actual)





electricity





blow down loss: ##








unburnt in ash: ##








wet stream





## (actual)





dry steam (##)


##(actual)





conditioning chemical





electricity





water





## (actual)





air: 


## (actual)


## (standard)





Hidden loses:


   H2 & moisture:


   ##


   Radiation:


   ##


   Moisture in air:


##





BFW pump


Standard parameters:


##





FD fan


standard parameters:


##


##





steam separation





Operating








pressure


rating





boiler





equipment





Standard











  process


parameter





steam generation





process


step





PROCESS STEP REFERENCE











ID fan


Standard parameters:


##


Head developed


##











manual screening 


and crushing





coal yard
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