13193

Somana Ganapathi/ Elixir Appl. Chem. 55A (2013) 13193-13199

Available online at www.elixirpublishers.com (Elixir International Journal)

Applied Chemistry

Elixir Appl. Chem. 55A (2013) 13193-13199

National growth by lowering energy intensity

Somana Ganapathi

ARTICLE INFO

Article history:
Received: 20 April 2012;
Received in revised form:

13 February 2013;
Accepted: 26 February 2013;

ABSTRACT

Prime Minister for India recently on 63" Independence day addressing the nation from Red
Fort said we need a new culture of energy conservation, since our natural resources are
limited. India spent Rs. 3,40,572 cr. Excess Energy (8% loss in GDP) in 2007 compared to
U.K. & Denmark. There was a saving of Rs. 65,000 cr. in 2007 by improving energy
efficiency and energy conservation methods. India is facing energy shortage 12%-14% and
peak power shortage of about 16%. GOl programmed 78,000 mw edition in 11" Plan. Hence
energy shortage may be low in future by 12" Planning Ending. Direct loss on this account
has been assessed to Rs. 43,205 cr. (1% loss in GDP) in 2008-09. This has posited the
Energy Efficiency & Conservation, opportunity cost of the power shortage to a hopping some of Rs. 2,89,000 cr. i.e., (6% loss in
Integrated Energy Policy Govt. of GDP)., thus 15% loss in our National GDP of around Rs. 42,00,000 cr. has to be reduced.
India. Countries like Saudi Arabia, Russia, Canada, Indonesia, US., China, South Koria, have to
improve energy conservation and energy affiances for better environment, since the energy
intensity is from 0.419 to 0.194 kgoe for 1 US $ GDP in PPP Terms against UK at 0.115
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Introduction

In pursuance of the decisions taken by Prime Minister and
Dy. Chairman, Planning Commission, GOI, New Delhi, it has
been decided to set up 21 member “Expert Committee” in
8/2004 on Integrated Energy Policy to study the requirement of
energy for the next 25 years for India. Central Cabinet approved
the Document on 26" December 2008.

The 1% Page in the report “THE CHALLENGES”, said,
India Energy Intensity was 0.16kgoe (Kilo gram oil equivalent)
per capita for 1 US $ GDP in PPP (Purchasing Power Parity)
terms compared to 0.13 kgoe for Denmark in 2003. Energy
Intensity is the energy required for manufacturing a product / for
extending services etc.

Background:

Energy management center used to make efforts for
efficient use of energy and its conservation prior to 2001.
Energy conservation act 52/2001 has been enacted on 29"
September 2001 Bureau of Energy Efficiency (BEE) has been in
operation from 01-03-2002, under ministry of Power, GOI, New
Delhi. Energy Efficiency will not only reduce the need to create
new capacity requiring mobilization of huge resources, but will
also result in sustainable environmental benefits in terms of
reduced green house gas emissions.

Why India should cut carbon emissions
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Bath by using geyser is costlier than using Gas.

14.5kg domestic gas cylinder can produce 600 buckets of hot
water if the Gas used for power generation., 15 bOuckets hot
water will only.
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Recommendations of Integrated of Energy Policy

India faces an enormous challenge if it is to meet her energy
requirement over the coming 25 years and support a growth rate
of 8 percent. This challenge can be met with a coherent
approach, which develops all available energy resources. The
main area of action, for which detailed policy recommendations
have been make as follows.
1. Reducing energy requirements through energy efficiency and
conservation.
2. Augmenting energy resources and supply.
3. Rationalization of fuel prices to mimic free market prices that
promote efficient fuel choice an substitution.
4. Promoting coal imports.
5. Accelerating power sector reforms.
6. Cutting cost of power.
7. Encouraging renewables and local solutions.
8. Enhancing energy security.
9. Promoting and focusing energy R&D.
10. Promoting household energy security, gender equity and
empowerment through targeted entitlements for the poor.
11. Creating an enabling environment and regulatory oversight
for competitive efficiency.
With the implementation of the recommendations of the
committee, India can meet her energy requirement in an
efficient, cost effective way and be on a path sustainable energy
security.
For 2008 World GDP is 63,866 Bil $, 3.97% raise TPES is
12,267 Mtoe, 1.98% raise, Electricity is 18,603 BU, 1.09% raise
and CO2 29381 Mton, 1.4% raise Energy intensity is dropped by
1.89%.
For 2009 World GDP is 64,244 Bil $, 0.59% raise TPES is
12,150 Mtoe, 0.62% drop, Electricity is 18,456 BU, 0.79% drop
and CO2 28999 Mton, 1.27% drop Energy intensity is dropped
by 1.56%. drop.
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For India Raise has been noted for all above items, except
energyintensity2008
Energy intensity is the energy required for making a product
and also for extending services in any country, around the globe.
Lowering energy intensity is the main objective of the developed
and developing countries. Energy efficiency and energy
conservation are required for all the countries for better
environment of the world. Energy poverty for people of the
globe has to be eradicated quickly.
Recommendations of Integrated of Energy Policy
India faces an enormous challenge if it is to meet her energy
requirement over the coming 25 years and support a growth rate
of 8 percent. This challenge can be met with a coherent
approach, which develops all available energy resources. The
main area of action, for which detailed policy recommendations
have been make as follows.
Reducing energy requirements through energy efficiency and
conservation. (1% of the 11 recommendations made in 8/2006)
1. Introduction : Energy is in need for all citizen of the globe,
now a days.
2. Objective :
countries.
3. Data collecting : Websites, Books, Right to information Act-
2005.
4. Energy Conservation methods:some
5. Presentation : Case studies of Govt. Buildings and Institutions.
6. Conclusions
Key Words: Energy Intensity, Purchasing Power Parity,
Integrated Energy Policy, Kgoe.(TPES/GDP)
Nuclear Power Is Our Gateway To A Prosperous Future —
Former President: A.P.J. ABDUL KALAM
10,000 Ton coal = 500 kg of Natural Uranium
= 3.5 kg of Uranium-235 Fuel
Ref:The Hindu Dt.06-11-2011 Open page World has 441
nuclear plants in 29 countries under operation for 3,75,000
Mwe. 60 Nos. under construction, for 58600 MWe India has 20
plants under operation, for 4780 Mwe, 2 nos. under construction
at Kudankulam (Tamilnadu) for 2000 Mwe + another five other
than Tamilnadu.
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Direct Reservation Methods

= Replacement of incandescent bulbs with CFLs in Domestic
and Commercial sector. 400 mil. incandescent bulbs are in use
in India and are to be replaced. 6000 MW., fall in demand, 24
mil T, CO, emission less in every year.

= Auto power factor maintaining at 0.95 to 0.99 lag.

= On/Off switches for street lights and group control lighting in
remote operation.

= Adequate capacitors for inductive loads for buildings of 500
KW /1000 mtrs.sq. plinth area.

= Change over to electronic chokes and electronic regulators for
fluorescent lamps and fans respectively.
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= Hissing noticed, may be air leak, or gas leak. To be attended

soon.

= |ndian Railways has 3160 electric locos and has more than

500 locos under Re-generative system (Rezon converter). Power

is pumped to grid in down gradiants.

= ADB study said Rs. 14000 cr. investment to save 54000 MU

annually i.e., Rs.10800 cr. saving at Rs. 2 per unit. Pay back

period is 16 months.

= Room AC Temperature has to be maintained at 26° C instead

of 19° C, like Garib Radha trains.

= Energy Clubs are to be opened in the colleges for making

energy audit.

= Services to 5-6 surrounding villages may be extended by the

college students on Energy Audit.

= Temples Churches, Masjid Heads have to motivate the

devotees on Energy conservation awareness like in Kerala State.

= 5. Supply indicating bulbs consume 6 kWh (units) electricity

yearly. Hence we have to dummy all these points keeping one

for domestic / commercial service, instead keeping 5 to 6

locations in each room.

= 6a. Switch off one of the lights which are right now not in

need-Bangkok to keep grid out of critical condition.

= 6b. Aim to reduce electricity bill by 1% monthly.

Moon light dinner, monthly ones on roof top in candles and

keep home switching off all electrical equipment for one hour

Use Gas cylinders instead of electric heaters in Organizations /

Institutions for Refreshments for the Guests - 11T ROORKEE

Benefits by energy conservation

* The World has observed more benefits by Energy

Conservation. Reduced CO, by 2.37% (-1.45%) in 2009.

» For the year 2009, 14 countries of the 19, G-20 countries

reduced CO,_ highest 9.93% (Italy) to lowest 2.90 % (Mexico)

» 5 countries of the G-20 countries raised CO, from 2.4% (S-

Arabia) to 9.66% (India)

* Only S-Africa raised CO, to 8.07%

reduction in 2008. (Ref:www.iea.org)
Plan-wise Projected Installed Capacity (GW)

in 2009 from 2.48%
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India energy intensity for 2007 = 0.1478 kgoe, TPES/GDP in
PPP, in per Capita.
Denmark energy intensity = 0.1144 kgoe.
If we consider our energy intensity on par with Denmark, the
excess energy saving = 0.0334 kgoe / 1 US $ GDP /
Capita.=22.6%
India total TPES in 2007 = 594.91 Mtoe.
Excess Energy India spent = 0.0334 x 594.91 / 0.1478 = 134.44
Mtoe.

= 985.45 Million Barrel oe. (1T =
7.33 Barl)

=Rs. 3,40,572 cr. 1 Bar =
$72, 1$= Rs.48)
TPES for India
Barrels)
TPES, cost =Rs.15,07,055 cr.
Saving in India in 2007 compared to 2006 = 0.0063 kgoe.
For 594.91 Mote, saving is 25.36 Mote = 185.875 M.B. = Rs.
64,238.46 cr.
(1ton =7.33 barrel, 1 barrel = 72$, 1 $ = Rs. 48.
This has not reflected in Energy Intensity when it is taken for
2nd decimal place In iea.org website. When it is taken up to 4th
decimal place, saving of Rs. 64,239 cr. was achieved by India.
(Noticed)
For 2006 TPES = 565.82 Mtoe at 0.15 kgoe. energy intensity.
Saving of 0.01 kgoe, compared to 2003 = 37.72 Mote =
Rs.95588 cr.

= 59191 x 7.33 = 4360.69 M.B. (Million

Excess Energy spent in 2009 in India

= (0.1480 Kgoe/per $ GOP In PPP

= 0.1154 Kgoelper § GDP in PPP

= 0.1480 - 0.1184 = 0,0326 kgoe

= 675.63 MTOE

= 00326 x 675.83/0.1480 = 14887 MTOE

Energy Intensity of India

Energy Intensity of Denmark

Energy Intensity Difference

Tetal il Sonsumption

Excess Ol Consumption

{w.r.t Denmark)

1 Ton = 7.33 barrel, 1 barrel =72 5, 1% =46 Rs.

Excess Energy Spent in India

for 2009 wort Denmark = 148.87 x 7.33 x 72 x 46 = Rs.3.61,491 Cr.

Mo saving in India for 2009 with respect to 2008

Excess Energy intensity In 2009 = 01480 — 0.1440 = 0.0040 Kgoe

Excess Energy spent over 2009 = 004 x 675.83/0.1440 = 18.75 MTOE
= 1875 x 7.33x 7 x 46 = R3.45 519Cr.

Ref ea.org

EARNINGS FOR 1 UNIT (kWh)
IN G-20 COUNTRIES - 2009

INDOMESIA 6.705 § 938 Bil /1140 B KWh

INDIA 6.62% 54567 Bil /690 B K\Wh
UK, 4855 §1742Bill352 BKWh
us. 2.BB5 $11357 B/3962 B kWh
World 348% 564244 B18456 BKWh
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SELECTED ENERGY INDICATORS OF G-20 COUNTRIES FOR 2009 www.iea.org
Sl Country GDP/ cap in TPES Elec/ cap Elec Usage/ $GDP TPES/ GDP % GDP % Elec
No. PPP uUs Kgoe/ cap kwh kwh Energy intensity raise/ drop raise/ drop
$ kgoe
1 China 9293 1698 2650 0.2852 0.1827 12.07* 7.24%*
2 Australia 31847 5931 11039 0.3466 0.1862 0.89* -1.21
3 Brazil 8528 1240 2200 0.2580 0.1454 0.65 1.43
4 Denmark* 29204 3371 6250 0.2140 0.1154 6.08 3.28
5 Germany 27396 3890 6781 0.2475 0.1420 0.85 -4.83
6 India 3953 585 749 0.1895 0.1480 4.55* 5.49**
7 Indonesia 4082 878 609 0.1492 0.2151 3.79* 3.4%*
8 Canada 30263 7532 15467 0.511 0.2189 3.89 5.13
9 S. Arabia 14648 6217 7843 0.5354 0.4244 4.05 3.53**
10 Russian 10783 4559 6133 0.5688 0.4228 5.68 4.81
Fed.
11 UK 28202 3184 5694 0.2019 0.1129 6.08 6.15
12 uUs 36936 7034 12844 0.3477 0.1904 4.02 421
13 Japan 26646 3707 7833 0.2940 0.1391 5.43 2.96
14 France 26392 3973 7495 0.2840 0.1491 3.36 2.70
15 Maxico 10452 1626 2026 0.1938 0.1556 6.6 0.50
16 Argentina 15513 1843 2744 0.1769 0.1188 0.34 161
17 S.Korea 23405 4701 8979 0.3836 0.2009 0.14 1.42%*
18 S. Africa 10705 2921 4532 0.4234 0.2728 1.08 4.99
19 Turkey 10975 1358 2296 0.2092 0.1237 8.45 4.33
20 Italy 24508 2735 5271 0.2151 0.1116 6.43 6.81
World ave. 9502 | 1797 | 2730 | 0.2873 | 0.1897 | 0.49 | -1.87

* Raise in GDP, Remaining all Lowered., ** Raise in Electricity.

World Energy Gross Data
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SELECTED INDICATOR FOR 2009 www.iea.org

SI.No. | Country GDP (PPP) Bil 2000 US $ TPES Mtoe | Elec. BU | CO, MT. | Pop. Mil
1 China ** 12434 2272 3545 6877 1338
2 Australia 704 131 244 395 22
3 Brazil 1652 240 426 338 194
4 Denmark * 161 19 35 47 5.52
5 Germany 2243 319 555 750 82
6 India 4567 676 690 1586 1153
7 Indonesia 939 202 140 376 230
8 Canada 1021 254 522 521 34
9 S-Arabia 372 158 199 410 25
10 Russian Fed 1530 647 870 1533 142
11 U.K. 1743 197 352 466 62
12 u.s. 11357 2163 3962 5195 307
13 Japan 3393 472 997 1093 127
14 France 1702 256 483 354 64
15 Mexico 1123 175 218 400 107
16 Argentina 625 74 111 167 40
17 S-Koria 1141 229 438 515 48.75
18 S-Africa 528 144 224 369 49.32
19 Turkey 789 98 165 256 72
20 Italy 1475 165 317 389 60
World 64244 12150 18456 28999 6761

* Not a G-20 Country ** China exceeded US 1st Time.

[-

F

us EXCESS ENERGY CALCULATIONS - 2008
Pap, 304 54 M. GDP = 11742 Bil§, TFES = 2284 Mioe, Elec = 4156 BL),
D0y, = 5556 Mt
Energy Intensity = 01945 kgoe /§ GDP, Per Capita = 38550 §
Energy aquwakat = 7499 kyoe ! Capita
UK Pop. =61.35 Mil., GOP = 1842 Bd. §,. TPES = 208 Mioe
Ellesc = 372 BU, GOy =511 M1
Enangy imtansity =0 1131 kyoe s § GDP, Per Capila = 30029 §
Energy equivalent = 3393 kyoe / capila
Excess energy inbensity spent in US werl UK = 01945 - 0.1131 = 0.0814 kgoe
Excess snergy spant = 00814 x 7284 /0 1545 = 955 Meoe (42%)
= 70O Mil Barrel =505 Bl % (1 Barel =72 %)
LIS saving in 2008 w.r1. 2007 = 0.2040 - 0.1545 = DODSS kyoe
Siaving in enangy in oil eque slent =0 0085 « 2084 701945 = 1132 Mios
= G211 Mil Barrel = 59 Bl §

2007 Excess Energy Caloulastisns
Ewcoss Ensrgy Intanaiy wrt UK = 0.204 —0115 =0.099 kyos
Excess Energy spent = 0,059 x 2340 /0204 = 1021 Mioe. [84%)

= 7434 Mi. Barel = 539 Bil §
Savings in O wrt A6 = 0206 -0 A =005 kgos
Saving in Energy in oil equyvalent = D002 x 2340 /0.204 = 23 Mioe
= 153 Mil Bwrel = 12 Bil 3
e Excess Fnergy Calculatisns
Excess Energy Inbensiy word. UK = 0206 - 0132 = D074 kyoe
Excess Energy spent 0074 12321 /D205 = 834 Mioe. 35%)

=E113 M Bamsd =440 B §
Savings in 2006wt 2005 =0.213 -0206 = 0.007 kyoe
Savingsin energy in oil equivalent = D007 x 232110206 =73 Mioe

=5M Ml Barel = 47 Bil &0
Ensgy usmpe & Sadinge in US 266 ta 2008,

faar . TPES Mtoa. . Savingin . Excess . Excass . Usage = World TPES
Saving. Bil.S Energy Bill 5 Energy Mtoe Wt Nitoe.
. 2006 . 78 . 42 . 440 . 834 . 2321 | 11740
[2007 | 23 | 12 | s’ | 1021 | 2340 | 12020
2008 | m2 | s8 | sos | o | 2284 | 12287
. 2000 . 45 . 24 . 420 . = . 2163 | 12150

: .|'ll;.;'|[4:¢"fo_ 44% and 36% Fx:-;—.-'_u'f_. energy in 2008, 07 and 06 respectively wrl UK

Gl WYL O
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CONCLUSION

One unit (kwh) secondary energy saved = 4 .35 units
primary energy saved. Conservation of energy is
necessary to keep coal, water, gas, oil etc for future
generations.

Reduce excess energy for a product / service

Spread the message and make others also to follow.

My grandpa rode camel ¢ , my dad car gg , My self aero
plane My Child will fly in rocket B, but my grand
child win raid camel g ? Hence we riave to follow
energy conservation.

An African proverb says “If you want to go quickly, go
alone. If you want to go far, go together. But we want go far
quickly.



