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Award application for 2007-08 energy saving documentation.

GUJARAT ALKALIES AND CHEMICALS LIMITED
DAHEJ, DIST. BHARUCH (GUJARAT)

I) UNIT PROFILE

GACL commenced operations in 1976 and now having more than 25 products in its basket.
GACL has made its presence felt across the globe even against stiff competition by exporting
products to many countries. GACL has very ambitious plans to expand its plants and diversify into
many other products in the near future. GACL has installed 24 MW wind power plant at Kutch
area in Gujarat to promote green energy as a part of mitigating global warming.

GUJARAT ALKALIES AND CHEMICALS LIMITED (GACL) has established it's Dahej Unit in the
year 1993. The complex has membrane based Caustic Soda Plant having installed annual
capacity of 240900 MT. As this process is energy intensive, GACL had put-up its own Captive
Power Plant (Combined Cycle Co-generation Power Plant) having and installed capacity of 90
MW. It has Phosphoric Acid Plant Technical Grade) of an installed annual capacity of 26730 MT.
GACL also have Hydrogen Peroxide Plant based on Hydrogen, which is produced in Caustic
Plant. GACL’s ‘Anhydrous Aluminium Chloride’ plant uses it's own Chlorine, which is produced in
Caustic Soda Plant. Similarly other integrated plants are also installed like Calcium Chloride and
Poly Aluminium Chloride.

Thus Dahej unit is fully integrated based on forward and backward integration philosophy. GACL
has its own Energy Management Policy in addition to various other policies like quality policy,
SHE Policy (Safety, Health & Environment Policy), Policy for Training & Development, Personnel
Policy, Corporate Social Responsibility Policy and Information Technology Policy etc. All policies
are adhered to with active participation of all the employees and other business partners. GACL,
Dahej unit is an 1SO 9001-2000, 1ISO14001-1996 and IS 18001-2000 certified company. GACL
has received many prestigious awards in Safety, Environment and Energy Conservation.

II) ENERGY CONSUMPTION

SPECIFIC POWER CONSUMPTION DETAILS UNIT 2005-2006 | 2006-2007 | 2007-2008
Annual Production MT 151494 187617 230485
Total Energy consumption per annum (I[g/l\(/ki) 3927 4749 5577
Total Thermal Energy Consumption Million Kcal 58210 69981 77698
Total Manufacturing Cost in Rs. (lakhs) Rs. Lakhs 18905 24629 29450
Total Energy Cost in Rs. (lakhs) Rs. Lakhs 11891 15095 17268
Energy Cost as % of Raw-Material cost % 63 61 59
DC Electrolysis Power Consumption KWH/MT 2304 2270

AC Rectification Power Consumption KWH/MT 2363 2328 2303
é(éUPower Consumption with Auxiliaries & without KWH/MT 2592 2531 2483
Auxiliary Power Consumption only KWH/MT 229 203 180
Power Consumption for CCU flakes & prills KWH/MT 65 82 39
Steam Consumption Mkcal/MT 0.3842 0.3730 0.3371
Waste Hydrogen Letout to at atmosphere NM3 Lakhs 144 139 113
Waste Hydrogen Utilized (for HCL, H,0, & Sale) NM3 Lakhs 191 132 313
Waste Hydrogen as Fuel in CCU Furnace NM3 Lakhs 118 154 220
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[I) ENERGY CONSERVATION POLICY & SET UP

SALIENT FEATURES OF ENERGY CONSERVATION CELL:

GACL has its own Energy Conservation Cell at Dahej Complex, headed by Executive Director
assisted by BEE certified Energy Manager who is supported by at least two Engineers from each
department forming a team. This team finds various energy saving potential in their working areas,
brings the proposal to Energy Cell for elaborate discussions and brain storming sessions for
finalization and implementation. As required regular energy audits will be conducted by out side party.
Also budgetary provisions made for energy conservation activities. As top management supports fully
and committed to implement the energy saving measures. GACL committed to fine tuning operations
& maintenance continuously to achieve the continual improvement. Technology up-gradation with
energy efficient process and equipments. Motivating, Training & encouraging our employees to
achieve a target of reducing specific energy consumption by minimizing 1% every year.

Gacw

Promoting Green Technalogy

Energy Management Policy

GACL is committed to Energy Conservation by :

Minimizing Specific Energy Consumption,
Maximizing Capacity Utilization,
Continuous fine-tuning and maintenance of operations,
Upgrading of process and equipment for better

energy efficiency,

Motivating employees to achieve a minimum 1%
reduction per annum in specific energy consumption,
Monitoring and Reviewing energy conservation.

MANAGING DIRECTOR

Gujarat Alkalies and Chemicals Limited
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ENERGY CONSERVATIN STRUCTURE CELL

Managing Director

A

Governing Committee

Sr. Exe. Director (Tech.),
Exe. Director (D)

l

| GM (ES) & GM (Energy) |

DGMs (Operations) |

'

Energy Manager (Certified
by BEE in 2004)

Chief Managers
(Elect./Mech./Inst.)

A
\ 4

IV) ENERGY CONSERVATION ACHIEVEMENTS DURING 2007-08.

GACL has implemented many energy saving proposals of small, medium & large. We have installed
5 nos of Variable frequency drives to meet process requirement and energy savings, Replacement of
energy efficient new membranes in place of old membranes and recoating of anode and cathode cell
elements, Reduction of specific auxiliary power consumption by maintaining optimum process
parameters , overhauling pumps, motors and optimizing heat exchanger flows, optimizing the pump
and motor ratings , the recovery of steam condensate and hot water for reuse , reduction of specific
steam consumption by providing proper insulation on steam pipe lines , attending steam leakages
and replacing defective steam traps. Electronic chokes provided in place of conventional magnetic
chokes. Major energy saving part is reduction of electrical power wheeling and there by reducing
transmission line losses.

Energy efficient tube light fittings. Maintaining brine temperatures and brine quality as per the norms
by which DC power consumption of Cells within limits. Many frequency drives installed for different
applications to save the Electrical Power. Many other under efficiency Equipments stopped / replaced
to conserve the energy. During 2007-08 with energy conservation measures, we have saved an
amount to the tune of Rs. 1512.84 Lakhs.
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MAJOR ENERGY CONSERVATION PROJECTS IMPLEMENTED DURING THE YEAR 2007-08.

Installatlon of variable freuenc drives to suit process requirement.
‘ i I;" 5 Nos. of variable frequency drives installed to suit
/ |1l the process requirement to control the variation for
628A, 625B pumps, 1101A, 1101B & 903 Blower at
PAP & CaCl, Plant. Calculations per year basis is as
given below:

Electrical energy saved kwh-Lakhs : 2.78
Investment Rs.(Lakhs) : 8.00

Saving Rs. (Lakhs) : 12.06

2) Spare Chilling Capacity used for P.A. Plant Control Room by stopping existing
Central A.C.

CS Plant Chilled Water Spare capacity utilisation at
PAP Control Room by stopping central A.C. plant at
P.A. Plant and pumping chilled water spare available
from CS Plant chilled unit through existing AHU.
Calculations per year basis is as given below:

Electrical energy saved kwh-Lakhs : 2.35
Investment Rs.(Lakhs) : 10.00

Saving Rs. (Lakhs) : 10.28

3) Replacement of conventional magnetic chokes with energy saving Electronic

Chokes (1500 nos.)

> g R Replacement of conventional magnetic chokes
with energy saving Electronic Chokes (1500 nos.)
for electrical energy savings and reduction of
failure of tube rods. Calculations per year basis is
as given below :

Electrical energy saved kwh-Lakhs: 0.84
Investment Rs.(Lakhs) : 3.00

Saving Rs. (Lakhs) : 3.68

1le




daa

oting Gresn Technele;

GUJARAT ALKALIES AND CHEMICALS LIMITED

DAHEJ

4) Reductlon of Electrlcal Specmc Auxnlary Power Consumption:

Reduction of  Specific Auxiliary  Power
Consumption by maintaining optimum process
parameters like attending air leakages, over
hauling of pumps, motors, adjusting heat
exchanger flows, maintain and enhancement of
production level. Calculations per year basis is
as given below :

Electrical energy saved kwh-Lakhs: 53.01
Investment Rs.(Lakhs) : 10.00

Saving Rs. (Lakhs) : 231.66

5) Replacement of energy efficient new membranes in place of old membranes
and recoating of anode and cathode cell elements :

As the existing membranes installed 4 years back and
the power consumption increased due to ageing effect
of membrane and damage of anode and cathode
surfaces. Hence, the old membranes replaced by
efficient new membranes (405 nos.) and recoating the
old anode and cathode cell elements to reduce the
power consumption considerably. Calculations per year
basis is as given below:

Electrical energy saved kwh-Lakhs : 99.85

Investment Rs.(Lakhs) : 405.00

Saving Rs. (Lakhs) : 436.33

=
Caills 2
- - -

Al
a

6) Solar Cooking system mstalled for main canteen for cooking 500 persons :

Solar Cooking system installed for main canteen
for cooking 500 persons. In place of Natural gas /
LPG cylinders for cooking solar thermal system
installed. Calculations per year basis is as given
below:

NG/LPG energy saved MKcal : 705.60
Investment Rs.(Lakhs) : 25.00
Saving Rs. (Lakhs) : 8.25
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7) Reorientation of pumping system to save Electrical Energy :

T Iy | | By using lower rated 3.7Kw CLW Pump to PAP in
3 place of high rated 37 Kw CLW through CT MAKE

UP pump:

Electrical energy saved kwh-Lakhs : 0.18

Investment Rs.(Lakhs) : 0.08

Saving Rs. (Lakhs) : 0.78

8) Optimization of pumping system :

B 1 By using New one no. 37kw DM water pump to CCP,
in place of 02 nos. (2*25kw) old DM Water Pumps to
CCP for De-aerator makeup:

Electrical energy saved kwh-Lakhs : 0.30
Investment Rs.(Lakhs) : 2.10

Saving Rs. (Lakhs) : 1.29

9) Replacing damaged insulation, defective steam Traps:

Specific Thermal Energy reduction by, Providing proper
insulation at various places, attending steam leakages and
the defective steam traps replacement by new traps.
Calculations per year basis is as given below:

Thermal energy saved MKcal : 8275
Investment Rs.(Lakhs) : 5.00
Saving Rs. (Lakhs) : 96.75
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Promoting Green Techneley
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10) Saving of pumping Energy :

———

Different places water and steam condensate recovered
which saved input Electrical raw-water pumping Energy
from GIDC to Complex Reservoir (water saved is 741180 m3
per annum. Calculations per year basis is as given below:

Electrical energy saved kwh-Lakhs : 0.30
Investment Rs.(Lakhs) : 2.10

Saving Rs. (Lakhs) : 1.29

11) Electrical Energy Saved by Reduction of Wheeling Power:

Reduction of Electrical energy Transmission losses by
Reducing Wheeling power from 30MW to 12MW (Our
GACL-Dahej to GACL-Baroda Plant). This saved the
costly 10% line losses on Transmitted Electrical Energy.
The same is used for production enhancement.

Electrical energy saved kwh-Lakhs : 239.56
Investment Rs.(Lakhs) : 1000.00

Saving Rs. (Lakhs) : 705.98

OTHER PROJECTS IMPLEMENTED DURING 2007-08.

(1) Energy sing CFL lamps installed in place of conventional normal lights. (2) Stoppage of idle
running of motors (3) Electronic chokes in place of conventional chokes (4) Thermal insulations
provided wherever damaged (5) L.T. capacitors installed to improve the Power Factor (6)
Switching off lights, fans, ACs, by individuals whenever offices are not occupied (7) Lighting
transformers installed to maintain the normal voltage level of 230V. (8) Many frequency drives
installed to suit the process parameters and subsequently for energy saving. (9) Effluent
generation reduced by modifying the pipelines. We have implemented the 5s’ system (Sort, Set in
order, Shine, Standardize & Sustain) for good & clean environment. Kaizen system has been

implemented for improvement.

NATIONAL CAMPAIGN ON ENERGY CONSERVATION 2007-08:

We have organized energy conservation training to company employees in batches every month.
Essay and Slogan competition conducted for school children. Poster and Essay competition
conducted for employees. 1%, 2" and 3™ cash prizes and certificates issued to the winners for
celebration National Energy Conservation Day — 14" December, 2007.
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V) ENERGY CONSERVATION PLANS & TARGETS

(Rs.Lakhs)

. Amount - *
Energy Saving Measures Saved Investment | Project
As per Energy Auditor M/s.ERDA suggested improvement
of performance of Cooling Water, D.M. Water, Clarified i
Water, and ACW Pump in Captive Co-generation Power 17.60 575 2008-2010
Plant..
As per Energy Auditor M/s. ERDA suggested improvement
of performance of L.P. pump-B, CCU CW Pumps, i
Compressor CW pumps & Pure-brine Pump. In Caustic 25.35 530 | 2008-2010
Soda Plant.
As per Energy Auditor M/s. ERDA suggested improvement
of performance of CW Pumps, Lagoon pump in Phosphoric 28.14 5.00 | 2008-2010
Acid Plant.
PGW c.hIorlne compressor revamping for enhancement of 3461 63.00 | 2008-2010
production from 300
Installation of mini Steam Turbine across pressure reduction
control valve in PAP for recovering 120 kw of electrical 36.57 50.00 | 2008-2009
power.
HRSG - 1 modification to recover heat energy by reducing i
stack temperature from 150 deg cent. To 120 deg. cent. 400.00 100.00 | 2008-2009
Frequency Drives installations 25.00 10.00 | 2008-2009

TOTAL 567.27 239.05

e Project commencement and completion year.
VI) SAFETY & ENVIRONMENT
SAFETY

GACL has a Safety Department and maintains regular safety stringent checks all over the plant
surprisingly and will see the safety measures are being followed very strictly. We have a Central
Control Room which functions round the clock where an Engineer/Officer will be the in-charge
who will co-ordinate and organize necessary help required from outside agencies as well as In-
house in case of emergency. Emergency response plans are drawn and made known to every
employee. Surprise Mock-Drills are conducted regularly to know the employees response. As
GACL produces chlorine and stocks some extent, it regularly conducts Safety Awareness
Programs in nearby villages and will made them understand what pre-cautions are to be taken in
case of Chlorine Leakage. GACL maintains all statutory regulations and Acts and review in time
without fail. The statutory licenses obtained from different Govt. Authorities are enclosed. GACL
has an Occupational Health Center in Complex managed by Doctors round the clock. An
Ambulance is also readily available to shift the patients in case of emergency.

ENVIRONMENTAL FRIENDLY MEASURES
Green Belt Development : 74500 trees covering 37.1 ha (35 % of total land)
Our company SHE policy is as below:
GACL is member of common incinerator facility operated by Bharuch Enviro Infrastructure
Ltd., Ankleshwar.
GACL is having own captive secured landfill facility for disposal of Brine sludge (non
hazardous).
Wastewater recovery Mmeasures:
Recycle of wastewater 741180 M®year generated during brine filtration & secondary brine
purification.
Vermin composting: Garden waste along with canteen waste is Vermin compost to develop
high quality organic manure.
Drip Irrigation: We have about 6 KM long drip irrigation network for efficient use of water.
Environmental awareness programs: Regularly conducted among the employees as well
as in the neighboring villagers.
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ISO-9001-2000, 1SO-14001-1996 and IS 18001-2004: Our Company has accredited with
ISO/IS certification. All records have been maintained as per our company policy. SHE (Safety,
Health and Environment) Policy has been strictly complied in all respects. Regular internal 1ISO/IS
Audits by internal Auditors and Surveillance Audits by BIS team have been carried out.
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