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Gujarat Alkalies  and  Chemicals Limited  has  taken pro-active steps  in conserving energy  in various  forms  like  electrical energy, thermal energy,  water  conservation, reduction of  effluent generation and waste materials. For this regular monthly Energy Conservation meetings are being conducted, various suggestion received are being discussed for their suitability and subsequently for implementation. Major contributions are utilization of byproduct hydrogen gas in CCU furnace in place of natural gas, recovery of steam from vapour condensate for reutilization, Recovery of Thermal Energy by utilizing Natural Gas after removing methane gas, replacement of old membranes with new  efficient membranes on time to time to save electrical energy. Solar Thermal system industrial installed for canteen cooking food. Wind Energy project implementation for green energy to fulfill Baroda plant power requirement. Below find three years data.
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Effective  reduction  in  energy  consumption both  in  absolute  terms  of inputs for  given unit  of  output  & overall  savings  realized  qualitatively  and  quantitatively.

Energy Consumption

	Specific Power Consumption Details
	Unit
	2005-2006
	2006-2007
	2007-2008

	Annual Production (Caustic Soda & Potash)
	MT
	177834
	185657
	185167

	Total energy consumption per annum
	Lacs KWH
	4255.7
	4524.37
	4490.30

	Total thermal energy consumption
	MKacl
	57293.71
	50207.8
	54358.18

	Total Manufacturing Cost
	Rs. Lacs
	22925.42
	28539.95
	31850.78

	Total Energy Cost
	Rs. Lacs
	11676.19
	15913.89
	18112.08

	Energy Cost as % of Manufacturing Cost
	%
	50.93
	55.76
	56.86

	DC Electrolysis Power Consumption
	KWH/MT
	2091
	2127
	2117

	AC Electrolysis Power Consumption
	KWH/MT
	2178
	2216
	2205

	AC Power Consump. with Auxiliaries & without CCU
	KWH/MT
	2393
	2437
	2425

	AC Power Consumption with Auxiliaries & CCU
	KWH/MT
	2442
	2427
	2455

	Auxiliaries Power Consumption only
	KWH/MT
	229
	215
	220

	Power Consumption for CCU (Flakes)
	KWH/MT
	34
	32
	30

	Thermal Energy Consumption
	Mkcal/MT
	0.3221
	0.2704
	0.2936

	Hydrogen gas utilization as  Fuel in CCU Furnace
	NM3 lacs 
	223.41
	211.68
	249.22


Five major energy saving areas having maximum potential
Chlor-Alkali Industry is power intensive as power is used as a raw material in electrolyses process of Sodium Chloride Solution.   85% to 90% power is required for electrolyses and balance 10 to 15% power is required for running equipments i.e. Auxiliary Power.   So, it is always important to monitor electrolysis process very closely to minimize power consumption. Following parameters are very much critical to reduce power consumption:-
1. Cell temperature

2. Caustic concentration (32%)
3. Brine gpl (210 to 215)
4. Cell efficiency and selection of high performance membrane.

5. Mili volt drop across cell to cell and copper bus bar joint

6. Cell differential pressure

7. Electrode gap

8. Quality of brine

9. Rectiformer efficiency (more than 96%)

10. Technology up gradation time to time 
11. Cell operations at optimum current density consistently, avoid load variation and prefer stable operation
Success stories in our plant on Energy saving with investment details and pay back period
Followings are energy conservation activities in our plant:

	EC Activities
	Unit
	Qty. Saved  in Lakhs 
	Amt. Saved in Rs. Lakhs,

	Utilization of H2 gas in place of Natural Gas in CCU Furnace
	kwh
	230.64
	154.27

	Remembraning and recoating of MC-I
	kwh
	50.93
	249.57

	Optimizing of process parameters by using DCS
	kwh
	13.95
	68.37

	Renovation of cooling tower of Compressor house
	kwh
	2.15
	10.58

	Installation of series reactors in capacitors bank
	kwh
	19.56
	109.6

	Replacement of old reciprocating chilled water compressor by

Energy efficient screw compressors
	Kwh
	18.18
	89.08

	Installation of 23.75 MW Wind Farm
	Kwh
	47.41
	237.39

	Replacement of old element by latest version of elements
	kwh
	1.01
	4.97

	Used of Hydrogen gas after removing moisture by providing moisture separator in Hydrogen line of CCU.
	kcal
	21440
	6.6

	Other Energy Conservation Activity
	kwh
	11.69
	57.51

	Total
	
	347.71
	987.94


Wind farm was commissioned in Jan-2008 so only three-month generation. Tax benefit and

other benefit of government was not considered.

	Year
	Amount Saved in Rs.Lakhs
	Expenditure incurred in Rs. Lakhs
	Payback period in Days

	2005-2006
	874.81
	403.37
	168

	2006-2007
	464.38
	516.49
	406

	2007-2008
	987.94
	3516.9
	1300 *


* Investment in non conventional source of energy i.e. Wind Farm of 23.75 MW

Energy Conservation Commitment, Policy & EMC
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	GACL has a Energy Conservation Cell at Vadodara Complex, headed by Managing Director assisted by Sr. Executives and BEE certified Energy Manager, who is supported by Managers from each department forming a team. This team finds various energy saving potential in their working areas, brings the proposals to Energy Cell for elaborated discussions and brain storming sessions to finalize and implement the projects. Regular audits are conducted by external certified auditors. Annual budgetary provisions are made for energy conservation activities. As top management is committed to implement the energy saving measures, GACL always fine-tunes operations & maintenance continuously to achieve the continual improvement, technology up-gradations with energy efficient processes and equipments. Company’s top management is motivating & giving training & encouraging our employees to achieve a target of reducing specific energy consumption by minimizing 1% every year evident in the results reported in this application.


Suggestion for effective implementation of EC Act in Chlor Alkali Sector

The caustic Soda industry in India is one of the oldest industries operating since more than six decades. A typical feature of the chlor –alkali sector is its highly energy intensive in nature. It is very much affected by the difference in energy cost in India and abroad. The energy cost is around 60% to 70% of the cost of production. Further the power tariff in India is much higher than the industrial tariff abroad. Even within India, the power tariff varies quite a lot depending on the proximity to the coal deposits and the % of hydel power in the total power pool.   In addition, the power supply is highly unreliable, with frequent fluctuations, resulting in lower operational efficiency and higher input cost.  The rising cost of other inputs such as salt, barium carbonate, etc. is another area of concern.   While salt production is unable to match the demand, the prices have been rising constantly.  Poor salt quality also affects the membrane cell operation in increase the manufacturing cost of production.   Another inputs cost such as gas and petroleum fuel for running the captive power plant are steadily rising and do not so any signs of reduction in the near future.   Availability of gas is also a major concern.   
In view of the above areas concern, the Chlor Alkali sector which is a basic driver of economy, has to play a pro-active role on optimizing energy efficiency and reducing wastage. Among the various strategies aimed to meet energy demand, efficient use of energy and its conservations emerges out to be the least cost option.   Energy Conversation assumes special significance due to the limited resources of energy in the country and our heavy dependence on imports for this purpose.   Hence, all attempts should be made to make efficient use of energy so as to keep operational cost down and able to sustained in the globalize, competitive environment.   
Against this back drop of high energy saving potential and its benefits, bridging the gap between demand and supply and reduction of environmental emission, the Energy Conservation Act, 2001 was enacted.    The Bureau of Energy Efficiency has been established under the provisions of this statute and is responsible for laying down standards and implements the policy and programmes pertaining to energy conservation.

The Energy Conservation Act has specified the list of energy intensive industries and establishments as designated consumers. Chlor-alkali is one of industry. Such designated consumers will have to carry out certain mandatory functions such as appointing designed energy managers, get energy audit conducted at regular intervals, implement techno-economically viable recommendations, comply with fixed norms of specific energy consumption and submit to the designated authority periodic reports on steps taken by them.

The Chlor-Alkali industry has to aggressively pursue the energy conservation agenda – not so much for meeting any lofty social obligation, but to ensure its own survival and growth.   Members of the Chlor-alkali industry can adopt several such strategies.

Energy conservation by adopting latest technology, change in plant hardware or process  innovation are as under at GACL
      Energy efficient   latest version 4th Generation used in place of 16 years old elements of Electrolysers. Now the 5th generation element with more power saving potential is waiting to be installed at GACL in the last quarter of 2008-2009. Also in this caustic soda plant, the latest energy efficient high performance membranes Type NAFION-2030 and Flemion-8020 are used for low specific energy consumption.  In  Caustic Concentration Units   the  furnace  burners modified  to  suit  Hydrogen  as   fuel  instead  of  Natural Gas  to  save   Natural Gas  consumption along with higher size supply pipe line. Old reciprocation refrigerant compressors were replaced by latest energy efficient screw compressors which saves around 25% power consumption.
Outline  the  effort  made in  reuse and  recycle  of  water  and  for  better  water  management.

Alkaline waste  water of CCU and hydrogen area ,  Waste steam  condensate  recovered   and  reused  in process and  boiler  feed  water respectively.   Quantity recovered is     325  m3/day.      Sampling brine recovered in the process to the tune of  84 m3/day.   At  different  location where  DM water is used in  plant, the  D M water  recovered  and  reused  100 m3/day.  Treated sewage  water  used  for  gardening and  green-belt  development   135 m3/day.   Total  in  the  complex   the  water   recovered  and  reused  is  211180 m3  per annum.   The amount  saved  per year  is   Rs.42,23,600/-  per annum.
Some  of  the  such  activities  carried  out  in  the complex  are :

 - Solar  lightening  system  installed  in the plant.

 - Wind  Energy  project  implementation for  power requirement of     Baroda plant as shown in our logo-promoting green technology.

 - Providing frequency drives  to  suit  process  requirements.

 - Converting  delta  connected  motor  to  star  connection motor.

 - Auto  level  controllers  for cell  drain  pumps.

 - Water  saving   and  effluent  reduction by  reducing  number of  batches in  Caustic Soda  Plant  Effluent  Treatment  Pit.  

 - Re-coating of   Cell Elements   and  replacement  old  membranes  with   energy efficient  membranes 

 - Recovery of vapour  condensate  and  pumping  to  Boiler house.

 - Specific  steam consumption and  auxiliary  power  reduction by  enhancement of  production  by utilizing  part of  the existing auxiliaries.

 - Utilization of   vent  out   Hydrogen  Gas  in  CCU  furnace  by  modification  of  burner and providing higher size pipeline.

 - Replacement of  250 watt  HPMV  lamps  with  150 watt  HPSV lamps.

 - Replacement  of  conventional  magnetic  chokes with  energy  saver  electronics  chokes.

Installation of separate  lower  capacity pumps in place  of   higher rated  pumps.

· Water conservation  by  making rain harvesting  ponds.   Drip irrigation  system for  plantation.
· Following are the photographs for EC Activities:
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	Solar Thermal for Canteen
	VFDs
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	Optimization of parameters by DCS

	Latest energy efficient Chilled Water System
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	 Alkaline Water recovering in HCl Scrubber

	Replacement of Hot & Cold insulation

	[image: image9.jpg]4w GENERATION ELECTROLYSER-ES




	[image: image10.jpg]




	Cell House Recoating - Remembraning of cells & 4th generation element 
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