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Five Major energy saving areas :

1. Run caustic Soda Plant at 4 Current density instead of 6 current density and gain Crores .
2. Change old reciprocating KC4/KC9 Chilled water system with Power saving Vapor absorption machine .

3. Remove Control Valves or make existing line control valves as spool piece ( with 100 % opening ) and use energy saving Supermisor ( Variable speed drives ) for various Pumps .

4. Change many small  capacity Chlorine compressors with few bigger ones and change many small KC9/KC4 reciprocating compressor with few big screw compressor .
5. Add Hydrogen cooler DM water in caustic addition , Recover  Caustic evaporation and flaking steam and vapor condensate and VAM unit steam condensate in Depleted brine .

6. Always have PHE Bypass of both liquid .

The detail of above topics are given in next pages .

1. Run caustic Soda Plant at 4 Current density instead of 6 current density and gain Crores .
	
	
	
	 
	

	
	 
	 
	for 16.2 kA load
	for 10.8 kA load
	Difference

	
	Current efficiency
	 
	 
	 

	
	 
	At the beginning of the year
	95.8
	95.8
	0

	
	 
	At the end of the year
	94.3
	95.1
	0.8

	
	 
	Avg  operating CE for the year
	95.05
	95.45
	0.4

	
	Daily production
	 
	 
	 

	
	 
	At the beginning of the year
	157.9
	157.9
	0

	
	 
	At the end of the year
	155.4
	156.7
	1.3

	
	 
	Avg  operating Daily Production  for the year
	156.7
	157.3
	0.7

	
	Per MT power consumption
	 
	2667.2
	2393.2
	274.0

	
	Total Rect AC  consumption / saving
	 
	137891744
	124246879
	13644865

	
	Total annual saving in lacs of Rs @ Rs 5.4 per unit (GEB power cost)
	 
	 
	736.8

	
	
	
	
	 

	
	Membrane life, (based on 3% reduction in efficiency), years
	2
	4
	 

	
	Membrane replacement sets 
	2
	3
	 

	
	Membrane replacement cost, lacs of Rs 
	200
	300
	 

	
	Membrane replacement cost/annum, lacs of Rs 
	100
	75
	 

	
	Annual savings, lacs of Rs
	 
	 
	25.0

	
	Total savings per annum, lacs of Rs
	 
	 
	761.8

	
	
	
	
	
	


The above table tells the whole story the basis for the table is that we at GFL Dahej Had two electrolyser and were using 6 CD membrane and getting initial production of 157.9 Mt/day with 95.8% efficiency and the efficiency will decrease to 94.3% ( 1.5 % down )and we will get 155.4 Mt and in average we will be getting 156.7 Mt/ day . Then I suggested to purchased one more electrolyser and run the plant on same production capacity i.e. at lower 4 current density .     the efficiency decrease while running the plant on 4 CD is .7 % only and so we will get average daily production of 157.3 Mt for the year . 
The total power consumption / Mt for 6 current density is 2667 KWH / Mt and the power consumption for 6 current density is 2393.2 KWH / Mt .

On adding above both benefits ( Membrane life ) and power saving we will have total of minimum benefit of Rs 761.8 Lacs / annum ( 330 Days of plant operation only considered ).

2. Change old reciprocating KC4/KC9 Chilled water system with Power saving Vapor absorption machine .

If exhaust steam is available at 7 – 10 Kg/Cm2(g) from power plant we should change old reciprocating Chilled water compressor unit with vapor absorption Machine with lower operating cost . 
The saving in cost of operation of 100 TR of operation is as follows

	Machine 
	Power Consumption/Annum
	Steam Consumption/Annum
	Power cost/Annum @ 5.40 Rs /KWH
	Steam Cost /annum
	Total operating cost /annum

	Reciprocating Compressor 
	963600 KWH
	NIL
	52.0 Lacs
	Nil
	52.0 Lacs

	Vapor Absorption Machine
	43800
	3197 T
	2.36 Lacs
	19.2 Lacs
	21.5 Lacs 


The basis of above calculation is as follows :

a. Chilled water Compressor ( KC4/KC9 ) has = 110 KWH  Power consumption for 100 TR machine .

b. VAM unit has  3.65 Kg/TR steam consumption so for 100 TR steam consumption = 

c. VAM unit has power consumption =  5 KWH for different small pumps used 

Thus net saving / annum will be = 30.5 lacs for 100 TR
3. Remove Control Valves or make existing line control valves as spool piece ( with 100 % opening ) and use energy saving Supermisor ( Variable speed drives ) for various Pumps .

Generally Chlore alkali industry contains following pumps for brine system and caustic system.

a. Clarified Brine pump .

b. Filter brine pump.

c. Purified brine pump 

d. Depleted brine pump

e. Catholyte pump.

Above five pumps sum up and takes almost 100 KWH of power while plant operation in full load.
As we all know caustic plants generally operates around 80 % of capacity as average of one year .
Then on installing Supermisor variable speed drive ) in pump motors instead of Control valve to decrease pump flow while plant lower capacity run we can save following power minimum .






= 100*.2*24*330 






= 158400 kWH

Then  monitory gain will be 

= Rs 8.55 Lacs / Annum ( 330 days of operation )

4. Change many small  capacity Chlorine compressors with few bigger ones and change many small KC9/KC4 reciprocating compressor with few big screw compressor .

The two changes to be done for older plants 

a. Change two older 55TPD Chlorine compressor with 110 Tons one big compressor 

b. And two KC9/KC4 compressors with one big screw compressor 

Saving in power in (a) = 160*2 – 220 




     = 100 kWH

Saving in power In (b) = 160*2 - 240




    =  80 KWH 

Than total monetary gain in above two cases = 180*24*330*5.4







           = 77 Lacs / annum
5. Add Hydrogen cooler DM water in caustic addition , Recover  Caustic evaporation and flaking steam and vapor condensate and VAM unit steam condensate in Depleted brine .

Above this will save following .

a. Almost 10 M3/ Hrs DM water .

b. Raise System temperature by minimum 3Deg C and thus cell voltage 
Seeing the above benefit in monetary gain .






= 10*24*330*36






= 28.5 Lacs
As we know every degree increase in temperature will decrease 10mv/element/cell of voltage 

Then a plant has 5 electrolyser of 120 element / Electrolyser will benefit and running on 50 KA load .






= 10*120*3






= 3.6 Volt / cell

 Total Saving in power will be 

= 50*24*3.6*330






= 1425600 KWH






= 1425600*5.4 Rs

Total Saving in Rs will be

= 77 Lacs / Annum 

Then grand total will becomes 

= sum of (a) + ( b)






= 28.5 + 77






= 105.5 Lacs / Annum

Above five are the major areas of energy saving in chlore alkali industry.
Regards

Hardeep Kohli
04








2

