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Ab-Ym¿∞w (I-hn-X)

\h`m-cXw kz]v\w I≠ s\lvdp-hn-b≥ k¶¬∏-ßƒ

i‡-amb s]mXp-ta-Jem hyh-ÿn-Xn-bn¬ ASn-bp-d®

kmºØnI `{ZX-bm-bn-cp∂p. C√mØh\pw `c-W-]-¶m-

fnXzw F∂ aq¿Ø-amb Bi-b-Øns‚ koa-Iƒ Acn-™p

hogvØ-s∏-́ n-cn-°p∂p tI{µ k¿°m-cns‚ Hmlcn hn¬∏\

\b-ß-fn-eqsS. em -̀\-jvS-ß-fpsS then-tb-‰-ßƒ Dƒs°m-

≈msX hn‰-gn-°-s∏-Sp-∂ Hml-cn-Iƒs°m∏w ]m¿iz-h¬°-

cn-°-s∏-´-h-cpsS `c-W-]-¶m-fn-Øhpw A\y-h¬°-cn-°-s∏-

Sp∂p.

BtKm-fo-I-c-Whpw Itºm-f-h¬°-c-Whpw s]cp-º-d-

sIm´n tLmj-bm{X \S-Øp-tºmƒ timjWw kw -̀hn-°p-

∂Xv kaql-Øns‚ Xmsg-Ø-́ n¬ ]cn-K-W-\-bv°mbn ]n∂m-

ºp-d-ß-fn¬ ImXp-Iq¿∏n-®n-cn-°p∂h¿°mWv. Db¿∂p-Xm-

gp∂ Hmtcm \ne-hn-fnbpw \¬Ip∂ ktµiw hcpw-Im-e-

Øns‚ Zpxkz]v\ kqN-\-I-fm-Wv.

ChnsS C\nbpw \in-®n-́ n-√mØ {]Xn-IcW \mUn-I-

fp-ambn Hcp ]‰w am\-h¿ DW¿∂n-cn-°p-tºmƒ Ah-cpsS

ap{Zm-hm-Iy-ßƒ°p aq¿®-tb-Im≥, Ah-cpsS hne ]d-bmØ

kz]v\-ßƒ°p anIhp Iq´m≥, Ah-cpsS N{I-hm-f-ßƒ°v

\ndhpw \nemhpw \¬Ip-hm≥, \ap°p apt∂ \S-°mw.

""ka-ssc-Iy-Øn≥ Pzme-bp-b¿Øm≥

FÆbpw Fcn-Xobpw Icp-Xn-bn-cn°mw.''
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FUn-t‰m-dn-b¬

sshZypXn t_m¿Unse tkh-\-˛-th-X\

hyh-ÿ-I-fpsS Icm¿ Ah-km-\n-®n´v H∂-c-

h¿jw Ign-bm-dm-bn. ]pXnb Icm¿ \S-∏m-°m-

\mbn N¿®-Iƒt]mepw XpS-ßn-bn-´n-√. ap≥

Icm¿ H∏n-Sp∂ ka-b-Øv, ASpØ Icm¿ bYm-

k-a-b-Øp-Xs∂ D≠m-hpw F∂v sshZypXn

a{¥n {io. F.-sI. _me≥ Dd∏p \¬In-bn-cp-

∂-Xm-Wv. IqSp-X¬ Ime-Xm-ak-ap-≠m-hmsX

]pXnb Icm-dn-\p≈ \S-]-Sn -Iƒ Bcw-`n-

°pIbpw ap≥ Icm-dn¬ IS-∂p-Iq-Snb A]m-I-

X-Iƒ ]cn-l-cn-®p-sIm≠v ]pXnb iº-f-]-cn-

jv°-cW DØ-chv D≠m-hpIbpw sNtø-≠Xv

Bh-iy-am-Wv.

sshZypXn t_m¿Un-te-Xp-t]m-se-bp≈

B\p-Iq-ey-ßƒ Xßƒ°pw thW-sa-∂m-h-iy-

s∏-´p-sIm≠v k¿°m¿ Poh-\-°m¿ kacw

sNøp∂ kml-N-cy-amWv apºp-≠m-bn-cp-∂-Xv.

""sshZypXnt_m¿Un¬, {Sm≥kvt]m¿´n¬

thX-\-h¿≤\ \¬Ip-tºmƒ

Rßƒs°¥o Ah-K-W\

]d-bq, ]d-bq, k¿°msc'' F∂m-bn-cp∂p

A∂p kacw sNøp∂ k¿°m¿ Poh-\-°m¿

ap{Zm-hmIyw hnfn-®n-cp-∂-sX-¶n¬, ""k¿°m¿

Poh-\ -°m¿°p \¬Ip -∂-Xp -t]mse

Rßƒ°pw XcWw'' F∂p Zb-\o-b-ambn

Bh-iy -s∏ -Sp∂ KXn -tI -Sn -tebv°v

t_m¿Unse kml-Ncyw amdn . amÃ¿

kvsIbn-ens‚ an\naw Ipd™p t]mbXpw

(k¿°m-cn¬ 5225, t_m¿Un¬ 4990) t{KUv

{]tam-js‚ Ime-b-fhv Ipd-bm-Xn-cn-°p-∂Xpw

(Kh¨sa‚n¬ 8, 15, 22, t_m¿Un¬ 10, 18, 25)

Nne DZm-l-c-W-ßƒ am{Xw.

3

iºf ]cn-jv°-c-Ww ˛ hnc-an-°¬ XobXn ˛

s]≥j≥ Ah-Im-i-ßƒ:

kwÿm\ Poh-\-°m¿ tI{µ]mcn-‰n-

°mbn ap{Zm -hmIyw Db¿Ønb Imew

sshZypXn Poh-\-°m¿ Bh-iy-s∏-´n-cp-∂Xv

tI{µ sshZypXn taJ-ebnse iºf LS-\-

bm-bn-cp∂p F∂Xv C∂v Bsc¶nepw Hm¿°p-

∂pt≠m? Kh¨sa‚ v k¿∆o-kn¬ F¬.-Un.

¢m¿°m-hm≥ Fkv.-F-kv.-F¬.-kn. tbmKyX

aXn-bm-bn-cp-∂-t∏mƒ t_m¿Un¬ Pq\n-b¿

Akn-Ã‚ v/Imjy¿ Bhm≥ Un{Kn thW-am-

bn-cp-∂p. Im‰pw agbpw an∂epw IqkmsX A]-

I-S-I-c-amb taJ-e-bnemWv ^o¬Uv kv‰m^v

]Wn-sb-Sp-°p-∂-Xv. Ch-cp-sS-sb√mw tPmen-`m-

chpw DØ-c-hm-Zn-Xz-ßfpw Hmtcm XhWbpw

h¿≤n-∏n-®p-sIm-≠p-amWv t_m¿Un¬ iº-f-

]-cn-jv°-cWw \S-∏m-°n-bn-´p-≈-Xv. Cu ]›m-

Ø-e-Øn¬ am{Xw t_m¿Uv Poh-\-°m¿ t\Sn-

sb-SpØ sa®-s∏´ thX\ LS-\-bmWv

k¿°m¿ Poh-\-°m-cp-tS-Xn\p Xpeyamtbm

AXn\p Xmsgtbm ]nSn-®p-\n¿Øm≥ {iaw \S-

°p-∂-Xv.

tIcf k¿∆okv N´-ß-fn¬ D≠m-hp∂

GXp ]cn-jv°m-c-hpw, as‰m-cp-Ø-c-hn-√msX

sshZypXn t_m¿Unepw _m[-I-am-bn-cn-°p-

sa∂v DØ-chp \ne-hn-ep-≠v. F∂m¬, tZmj-

I-c-amb hyh-ÿ-Iƒ Hs∂m-∂mbn t_m¿Uv

Poh-\-°m¿°p _m[-I--am-°p-Ibpw AXnse

KpW-I-c-amb hi-ßƒ Ah¿°p \¬Im-Xn-cn-

°p-Ibpw sNøp∂ {]h-WXbmWv C∂p-≈-

Xv. CØcw Cc-´-Øm∏v \bw Poh-\-°m-cpsS

Bfl-hocyw sISp-Ømt\ klm-bn-°q.

dn´-b¿sa‚ v XobXn am¿®v ap∏Øn

H∂mbn GtIm-]n-∏n-®p-sIm≠v sI.-F-kv.-B¿

\oXn-\n-tj[w Ahkm-\n-∏n-°pI
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t`Z-KXn hcp-Øn-b-t∏mƒ, B t`Z-KXn sshZyp-

Xn-t_m¿Un¬ _m[-I-a-s√∂v DØ-c-hn-d-°m≥

t_m¿Upw Kh¨sa‚pw hy{K-X-Im-´n. kmam-

\y-\o-Xn°p \nc-°mØ Cu hnth-N-\-Øn-s\-

Xnsc tImS-Xnsb kao-]n-°m≥ Poh-\-°m¿

\n¿_-‘n-°-s∏-Sp∂ Ahÿ D≠m-bn.

Poh-\-°m-cpsS iº-f-]-cn-jv°-c-W-tØm-

S-\p-_-‘n®v \S-tØ-≠n-bn-cp∂ s]≥j≥ ]cn-

jv°-cWw a\x-]q¿∆w sshIn-∏n®v {]mb-amb

s]≥j≥Imsc ka-c-]m-X-bn-tebv°v X≈n-hn-

´Xpw \mw I≠-Xm-Wv. H¨ dm¶v H¨

s]≥j≥, s]≥j≥ t{Um∏v ]cn-l-cn-°¬,

{Km‰zn‰n IpSn-»nI \¬I¬ XpS-ßnb {]iv\-

ßƒ C\nbpw ]cn-l-cn-°-s∏-´n-´n-√. \oXn

sshIn-∏n-°p-∂Xv \oXn \ntj-[n-°p-∂-Xn\p

ka-am-Wv. k¿∆okv s]≥j≥ N -́ß-f-\p-k-cn®v

t_m¿Unse s]≥j≥Im-cpsS Ah-Im-i-ßƒ

\¬Im-Xn-cn-°p-∂Xv \oXn-\n-tj[w am{X-a-√,

a\p-jy-Xz-c-ln-X-hp-am-Wv.

iºf ]cn -jv°-c -Ww, hnc -an -°¬

XobXn GIo-I-cn-°¬, s]≥j≥ImcpsS

{]iv\-ßƒ ]cn-l-cn-°¬ F∂o hnj-b-ß-

fn¬ \oXn-]q¿∆-amb \S-]-Sn-Iƒ Ime-hn-fw-_-

an-√msX D≠m-h-W-sa∂v s^U-td-j≥ Bh-

iy-s∏-Sp-∂p.
!

tIcf Ce-Iv{Sn-kn‰n Hm^o-tkgvkv s^U-td-j≥

tImgn-t°mSv Pn√m P\-d¬ t_mUn

tImgn-t°mSv Pn√m P\-d¬ t_mUn 12˛10˛2009 \v \S-∂p. P\-d-¬ t_mUn

12˛10˛2009 \v \S-∂p. P\-d¬ t_mUn kwÿm\ sk{I-́ -dn-tb-‰wKw Fkv. hnP-b≥

DZvLm-S\w sNbvXp.

kwÿm\ sk{I-́ dn {io. ‰n. {iol-cn, Pn√m sk{I-́ dn {io. ]n. kptc-{µ-\m-Yv,

{io. sI.-Pn. a[p-Ip-am¿, kwÿm\ Hm¿K-ss\-knwKv sk{I-́ dn ssa°nƒ tPmk v̂

F∂n-h¿ {]kw-Kn-®p.
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s]mXp-ta-Jem _m¶p-Isf
Ien _m[n-°p∂p

Pn. hn{I-a≥]n≈

\nj[ cmPm-hm-bn-cp∂ \fs\ I≈®q-Xn¬

tXm¬∏n®v cmPyw ]nSn-s®-Sp-°m\pw cmPm-

hns\ B´n-∏m-bn-°m-\p-ambn \fs‚ A\p-P-

\mb ]pjvI-c\pw Iq´m-fn-bmb Ienbpw IqSn

\S-Øp∂ D]-Pm-]-Øns‚ IY alm-̀ m-c-X-Øn-

ep-≠v. alm [m¿Ωn-I\pw {]Pm-t£-a-X¬]-c-

\p-ambncp∂ \fs‚ ta¬ {]th-in-°p-hm-\mbn

ZpjvSm-flm-hmb Ien ]{¥≠p h¿jw \nc-

¥c {iaw \SØn. Hcn-°¬, BI-kvan-I-ambn

Im¬ Igp-ImsX k‘ym-h-µ\w sNbvX ka-

bØv Ien \f-\n¬ {]th-in-°p-Ibpw AXp-

hgn I≈-®q-Xn¬ tXm¬∏n-°p-I-bp-am-Wp-≠m-

b-Xv.

kam-\-amb kw`-h-hn-Im-k-amWv C¥y-

bnse s]mXp-ta-Jem _m¶pI-fpsS Imcy-

Øn¬ kw`-hn-°p-∂-Xv. kao-]-Im-e-Øp-≠mb

BtKmf kmº-ØnI XI¿®-bn¬ ]nSn®p

\n¬°m≥ C¥ysb klm-bn-®-Xv, i‡-amb

ASn-Ø-d-bp≈ s]mXp-ta-Jem _m¶p-I-fm-bn-

cp-∂p. selvam≥ {_tZgvkv Dƒs∏sS \qtdmfw

Ata-cn -°≥ _m¶p-Iƒ XI¿∂-t∏mgpw

C¥y≥ _m¶p-Iƒ ̀ {Z-am-Wv. Ch-bn¬ IS-∂p-

I-bdn \nb-{¥Ww ÿm]n-°m-\p≈ \h-sIm-

tfm-Wn-b¬ aqe-[-\-i-‡n-I-fpsS {iaw HSp-hn¬

hnPbw I≠n-cp-∂p. C¥y≥ _m¶p-I-fpsS aqe-

[\ ASn-Ød hnI-kn-∏n-°m-s\∂ t]cn¬

temI-_m-¶n¬ \n∂pw aq∂p aney≥ tUmf¿

(G-I-tZiw 1500 tImSn cq]) IS-sa-Sp-°m≥

Kh¨sa‚ v Xocp-am-\-sa-Sp-Øn-cp-∂p.

C¥y≥ s]mXpta-Jem _m¶p-I-fpsS aqe-[-\m-Sn-Ød sa®-s∏-Sp-Øm-s\∂t]cn¬

temI-_m-¶n¬ \n∂pw aq∂p _ney≥ tUmf¿ (GI-tZiw 15,000 tImSn) cq]

hmbv] FSp-°m-\p≈ Xocp-am-\-Øns‚ adp-h-i-ßƒ.

c≠mw temI alm-bp-≤-Øns‚ Imew-h-

sc, tXm°n-s‚bpw ]´m-f-Øn-s‚bpw i‡n

D]-tbm-Kn®v cmPy-ßsf Iog-S°n kºØv

sIm≈-b-Sn-°p-I-bmWp sNbvXn-cp-∂-sX-¶n¬,

\hsImtfm-Wn-b¬ A[n-\n-thiw aqe-[\

Ib-‰p-a-Xn-bn-eq-sS-bmWv. hmbv]-I-fp-tSbpw

kmº-ØnI klm-b-ß-fp-tSbpw coXn-bn¬

kzX-{¥-cm-Py-ß-fpsS kº-Zvhy-h-ÿ-bn¬

IS∂p IqSp-Ibpw kzm[o-\-i-‡n-bmbn hf¿∂v

em`w Du‰n-s°m≠p t]mhp-Ibpw sNøp-I-

bmWv ]pXnb coXn. temI-_m¶pw A¥¿tZ-

iob \mW-b-\n-[nbpw Gjy≥ hnI-k\

_m¶pw A¥¿tZ-iob \mWb \n[nbpw  a‰pw

CXn-\p≈ GP≥kn-Iƒ am{Xw. C¥y≥ kº-

ZvL-S-\-bn¬ Ct∏mƒ Xs∂ \h sImtfm-Wn-

b¬ i‡n-I-fpsS kzm[o\w {]I-S-am-Wv.

s]mXp-ta-Jem _m¶p-I-sf°qSn kzm[o-

\Øn¬s∏-Sp-Øm≥ klm-bn-°p∂XmWv

tI{µ-K-h¨sa‚ns‚ ta¬]-d™ Xocp-am-\w.

bYm¿∞-Øn¬ C¥y≥ s]mXp-ta-Jem

_m¶p-Iƒ°v aqe-[\ hym]-\-Øn\v ]pd-ta-

\n∂p klmbw Bh-iy-amtWm? Cu _m¶p-

Iƒs°√mw aXn-bmb aqe-[\ tijn-bp-s≠-

∂-XmWp hmkvX-hw. P\-ß-fpsS {Ib-tijn

h¿≤n-∏n®v hmbv]-sb-Sp-°m-\p≈ Ah-cpsS

Ignhv h¿≤n-∏n-°p-I-bmWv th≠-Xv. C\n, aqe-

[\ tijn h¿≤n-∏n-t°-≠Xv Bh-iy-am-

sW∂p AwKo-I-cn-®m¬ Xs∂, AXv temI-

_m-¶n¬ \n∂p-Xs∂ thW-sa-∂pt≠m? tI{µ-
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K-h¨sa‚n\v t`Z-s∏´ hntZ-i-\mWy tiJ-c-

ap-≠v. Ccp-∂qdp S¨ kz¿Æw temI-_m-¶n¬

\n∂pw hnebv°p hmßm≥ C¥y°p Ign-

™Xpw Cu tiJ-c-Øns‚ i‡n Im´p-∂-

Xm-Wv. Cu tiJ-csØ em`-I-c-ambn hgn-\-

SØn _m¶p-I-fpsS aqe-[-\-tijn h¿≤n-∏n-

°mhp∂Xm-Wv . CubnsS ssN\-bnse

G‰hpw henb _m¶p-I-fmb C≥U-kv{Sn-b¬

B‚ v sImta-gvky¬ _m¶v Hm v̂ ssN\, _m¶v

Hm^v ssN\, Zn ssN\ I¨kv{S£≥ _m¶v

F∂o {][m\ _m¶p-Iƒ Cu coXn-bn-emWv

aqe-[-\-tijn h¿≤n-∏n-®-Xv. \nt£-]-I-cn¬

\n∂pw Hmlcn kam-l-cn®pw aqe-[-\m-Sn-Ød

hnI-kn-∏n-°m-hp-∂-tX-bp-≈q.

A¥¿tZ-iob am\-Z-fi-a-\p-k-cn®v aqe-[-

\-Øn-s‚bpw \jvS-km-[y-X-bp≈ BkvXn-bp-

tSbpw A\p-]mXw (Capital to Risk - Weighted
Assets Ratio-CRAR) - ˛CXns\ ""_mk¬

Ãmt‚¿Uvkv'' F∂p ]d-bp-∂p ˛ hfsc sa®-

s∏´ \ne-bn-emWv. A{]-Xo-£nX \jvS-ßsf

t\cn-Sm-\p≈ hI-bn-cp-Ø-emWv _mk¬

dnk¿∆v. CXv, am\-Z-fi-ßƒ A\p-k-cn®v

samØw aqe-[-\-Øns‚ H≥]Xp iX-am\w

Bbn-cn-°-Ww. C¥y≥ _m¶p-I-fpsS Cu Icp-

X¬ tiJcw Xmsg ]d-bp∂ coXn-bn-em-Wv.

3/2007 -˛ 12.3%

3/2008 -˛ 13%

3/2009 -˛ 13.2%

Cu _m¶p-I-fpsS Ct∏m-gp≈ aqe-[-\m-Sn-

Ø-d-bp-ambn Xmc-Xayw sNøp-tºmƒ, temI-

_m-¶n¬ \n∂pw FSp-°m≥ t]mcp∂ hmbv]-

bmb aq∂p _ney≥ tUmf¿ (G-I-tZiw 15,000

tImSn cq]) Xosc sNdnb kwJy-bm-Wv. XpI-

bpsS hep-∏-a-√, \b-Øns‚ hyXn-bm-\-amWv

{][m\w F∂v CXn¬ \n∂pw a\- n-em-°mw.

i‡-amb Kh¨sa‚ v \nb-{¥-W-ap≈ ̀ mc-

Xob _m¶p-I-fn¬ Ib-dn-°qSn \nb-{¥Ww

ÿm]n-°m≥ km{am-Py-Xz-i-‡n-Iƒ Zi-h-’-

c-ß-fmbn {ian-®p -sIm-≠n-cn -°p-I-bm-Wv.

_m¶nwKv taJ-esb DZm-co-I-c-W-Øn-tebv°v

\bn-°pI F∂ e£y-tØmsS c≠p IΩn-

‰nIsf Kh¨sa‚ v \ntbm-Kn-®n-cp-∂p. ""cLp-

cm-a≥ IΩ‰n''bpw ""t]gvkn an{i IΩ‰n''bpw.

hym]-I-amb {]Xn-tj-[-Øns‚ ]›m-Ø-e-

Øn¬, B IΩ-‰n-I-fpsS \n¿t±-i-ß-sfm∂pw

\S-∏m-°m≥ CXp-hsc Ign-™n-cp-∂n-√. DZm-

co-I-cW hoc-∑m-csS \nc-¥camb IS-∂p-I-b-

‰-amWv Ct∏mƒ hnPbw I≠n-cn-°p-∂-Xv.

C¥y≥ _m¶nwKv taJ-e-bpsS inYn-eo-I-c-W-

Øn\p am{Xta Cu \o°w klm-bn-°p-I-

bp≈q.

Fd-Wm-Ipfw Pn√m P\-d¬ t_mUntbmKw

tIcf Ce-Iv{Sn-kn‰n Hm^o-tkgvkv s^U-td-j≥  Fd-Wm-Ipfw Pn√ P\-d¬ t_mUn

tbmKw 20˛10˛2009 \v \S-∂p. Pn√m {]kn-U‚ v ]n.-Pn. h¿§okv A≤y-£-\m-bn-cp-

∂p. kwL-S\m ap≥ kwÿm\ {]kn-U‚ v {io. Fkv. _m_p-°p´n P\-d¬ t_mUn

DZvLm-S\w sNbvXp. kwÿm\ Hm¿K-ss\-knwKv sk{I-́ dn {io. B¿. A∏p-°p-́ ≥

tI{µ-I-Ωn‰n cnt∏m¿´nwKv \S-Øn. kwÿm\ Hm¿K-ss\-knwKv sk{I-́ dn {io. ]n.-

Fw. skbvZv apl-ΩZv h¿t°gvkv s^U-td-j≥ sk{I-t -́dn-b-‰wKw k: tP°∫v

em ¿ XpS-ßn-b-h¿ {]kw-Kn-®p. Pn√m-I-Ωn‰n dnt∏m¿´nwKv Pn√m-sk-{I-́ dn F≥.

aWn-em¬ \SØn.
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t\m_¬ kam-[m-\-k-Ωm-\hpw
H_m-abpw: hni-I-e\w

˛{]km-Zv. ]n.-kn.˛

Atacn-°≥ {]kn-U‚ v _mcIv lpssk≥

Hm_m-abv°p Ign™ h¿jsØ kam-[m-\-

Øn-\p≈

 t\m_¬ kΩm\w \¬In-bXp Aº-c-t∏m-

sSbpw Bi-¶-tbm-sSbpw A¤p-X-tØm-sS-bp-

amWv {ihn-®-Xv. Aº-c-∏n\pw Bi-¶bv°pw

ImcWw H_ma Ct∏mgpw h≥ i‡nbpw bp.-

F≥. skIyq-cn‰n Iu¨kn-ense AwK-hp-amb

Ata-cn-°-bpsS {]kn-U‚mWv F∂-Xm-Wv.

A¤p-X-Øn\p ImcWw H_m-abv°p Cu

kΩm\w e`n-®-Xpw. kam-[m-\-Øn-\p≈

t\m_¬ kΩm\w ]e-t∏mgpw hnhm-Z-hn-j-b-

am-Wv. A¿l-X-bp-≈-h¿°p e`n-°m-Xn-cn-°p-

∂Xpw A\¿l¿°p e`n-°p-∂-Xp-amWv Cu

kΩm-\sØ hnhm-Z-am-°p-∂-Xv. H_m-a Cu

kΩm\w e`n-°p-hm≥ A¿l-\mtWm? C√m-

sb∂v am{X-a√ Cu _lp-aXn H_m-abv°p

e`n-°pI hgn H_m-abpw Ata-cn -°bpw

temIhpw Bi-¶-s∏-tS-≠-Xm-bn-´p -ap -≠v.

AXmWv Cu teJ-\-Øns‚ B[m-cw. Cu

kΩm\w e`n-°p∂ aq∂m-asØ Ata-cn-°≥

{]kn-U‚mWv (]-Z-hn-bn-en-cn-°p-tºmƒ Xs∂)

H_m-a. Xntbm-U¿ dqkvsh¬‰pw, hqt{Um

hn’-\p-amWv a‰p c≠p-t]¿. {]kn-U‚p Xnc-

s™-Sp∏p {]N-c-W-th-f-bn¬ s\©n¬ Xd®

shSn-bp-≠-bp-ambn c≠p aWn-°q-tdmfw {]kw-

Kn® hy‡n-bmWv dqkv sh¬‰v. bp.-F≥. F∂

temI-kw-L-S-\bv°p cq]w \¬Inb hy‡n-

bmWv hqt{Um hn’¨. Hcp ssk≤m-¥n-I≥

IqSn-bmb hqt{Um hn’s‚ Bi-b-ßƒ

temI-am-sI-bp≈ bqWn-th-gvkn-‰n-I-fn¬ ]T-

\-hn -j-b-am-Wv. t\m_¬ kΩm-\-Øn\p

XnI®pw A¿l-amb hqt{Um hn’s\ hne-

bn-cp-Øp-tºmƒ H_ma A¿lX C\nbpw

sXfn-bn-t°-≠n-bn-cn-°p-∂p.

1895˛¬ hnJymX `uXn-I-im-kv{X-⁄-

\m-bn-cp∂ B¬{^Uv t\m_-ens‚ HkyØp

{]Im-c-ap≈ A©v t\m_¬ ss{]kp-I-fn¬

H∂mWv kam-[m-\-Øn-\p-≈-Xv. kzoU\p

]pdØp Xocp-am-\n-°p∂ Htc-sbmcp kΩm-\-

amWv CXv. t\m¿th-bv°mWv Cu _lp-a-Xn.

kam-[m-\-Øn-\p≈ t\m_¬ kΩm-\-Øn\p

]cn-K-Wn-°m≥ temI-k-am-[m-\-Øn-\p-th≠n

kw`m-h\ sNbvXn-́ p-≠m-bn-cn-°-W-sa-∂-XmWv

am\-Z-fiw. t\m¿ho-Pn-b≥ t\m_¬k-Ωm-\-

°-Ωn‰n ]£-]m-X-]-c-amb Nne cmjv{Sob AP-

fi-bpsS ASn-ÿm-\-Ønepw kam-[m-\-Øn-

\p≈ t\m_¬ kΩm\w \¬In apºpw hnhm-

Z-am-bn-́ p-≠v.

Ct∏mƒ H_m-abv°p Cu kΩm\w

\¬In-bXp At±lw temI-k-am-[m-\-Øn-\p-

th≠n Fs¥-¶nepw kw`m-h\ sNbvX-

XpsIm≠-√, AXn-\p≈ {ia-ßƒ \S-Øp-∂-

Xp-sIm-≠m-Wv. Ata-cn-°≥ {]kn-U‚mbn

kXy-{]-Xn⁄ sNbvXv tIhew 10 Znh-k-

ßƒ°Iw Xs∂ H_m-a-bpsS t]cv t\m_¬

kΩm-\-Øn\p \n¿t±-in-°-s∏-´n-cn-°p-∂p.

kXy-{]-Xn⁄ sNbvXXv 2009 P\p-hcn 20 \pw

Cu kΩm-\-Øn-\p≈ t\man-t\-j-\p≈ Ah-

km\ XobXn 2009 s^{_p-hcn 1˛\pambn-cp-

∂p. tIhew 10 Znh-kw-sIm≠v {]kn-U‚ v

H_m-a-bpsS \S-]-Sn-Iƒ ]q¿Øn-bm-bn-´p-≠m-

bn-cp-t∂m. At∏mƒ {]kn-U‚mbn Fs¥-

¶nepw kw`m-ha At±lw sNbvX-Xp-sIm-≠-

√. AXp hne-bn-cp-Øm-\p≈ Ime-am-bn-√.

{]kn-U‚ v ]Z-hn-bn-tebv°p a’-cn-°p-∂-Xn-

\p-apºv H_ma temI-k-am-[m-\-Øn\p henb

kw`m-h\ sNbvX-Xmbn sXfn-hn-√. At±-l-
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Øns‚ Kw`oc {]kw-K-ß-fpw hmKvZm-\-ßfpw

Hgn®v F∂-XmWv icn. At∏mƒ H_m-abv°p

Ct∏mƒ Cu kΩm\w \¬In -bXpw

t\csØbmbn-t√. AXmWv Bi-¶bv°p

ImcWw.

`c-Wm-[n-Im-cn-Iƒ°pw A√m-Ø-h¿°pw

Cu kΩm\w e`n-°p-∂Xp {]tXyIw hne-bn-

cp-Ø-s∏-tS-≠-Xm-Wv. AXn-i-‡≥am-cmb `c-

Wm-[n-Im-cn-Iƒ°v temIw \nb-{¥n-°m\pw

Ncn{Xw Xncp-Øn-sb-gp-Xm\pw Ign-™n-´p-

s≠∂v Ncn{Xw ]Tn -∏n -°p -∂p. 1953˛¬

t\m_¬ kΩm-\m¿l\mb {_n´ojv {][m-\-

a{¥n hn≥Ã≥ N¿®n¬ DZm-l-c-Ww. c≠mw-

tem-I-a-lm-bp≤w \mkn-̨ -̂ m-knÃp A®p-X≠v

Pbn-®n-cp-s∂-¶n¬ temI-N-cn{Xw C∂-tØ-Xm-

bn-cn-°n-√mbn-cp-∂p. `qan-bnse Hmtcm C©pw

hnd-ß-en®p \n∂-Xm-bn-cp-∂p c≠mw-tem-I-a-

lm-bp-≤w. Hcp `mKØp ln‰vedpw apt m-fn-

\nbpw P∏m\pw bp≤-Øn¬ ]cm-P-b-s∏´v Iog-

S-ßp-tºmƒ, adp-`m-KØv temIØv P\m-[n-

]Xyw ]p\-ÿm-]n® i‡n-I-fn¬ {_n´\pw

N¿®n-ep-ap-≠m-bn-cp-∂p. ]t£, N¿®nen\p

t\m_¬ kΩm\w e`n-®Xp kmln-Xy-Øn-

\p≈ kw`m-h\ ]cn-K-Wn-®m-bn-cp-∂p. N¿®n¬

FgpXnb Bdv thmfn-b-ap≈  "The Second World
War" F∂ IrXnsb apJy-ambpw ]cn-K-Wn-

®mWv Cu kΩm\w \¬In-b-Xv. c≠mw-tem-I-

a-lm-bp≤w temI-amsI P\m-[n-]Xy i‡n-

Isf {]tNm-Z\w sIm≈n-®n-cp-∂p. C¥ybv°p

kzmX{¥yw e`n-°m≥ c≠mw-tem-I-a-lm-bp-≤-

Øns‚ KXn-hn-K-Xn-Ifpw Imc-W-am-bn-cp-∂Xp

hkvXp-X-bm-Wv. kam-[m-\-Øn-\p≈ t\m_¬

kΩm-\-amWv N¿®n-en\p e`n-®n-cp-s∂-¶n¬

CXym-a-lm-cm-Py-Ønse P\-ßƒ AXp s]mdp-

°n-√m-bn-cp-∂p. Imc-Ww, C¥y°p kzmX{¥yw

\¬Im-\√ {_n´≥ Xs∂ {][m-\-a-{¥n-bm-°n-

bXp F∂v N¿®n¬ hnfn®p ]d -™Xv

C¥ybv°v ad-°m≥ Ign-bn-√m-bn-cp-∂p. ]t£,

N¿®n-ens‚ IqSn-bp≈ t\Xr-Xz-amWv c≠mw

temI-a -lm -bp≤w Pb-® -X v . C¥ybv°v

kzmX{¥yw In´p-hm≥ AXp-IqsS Imc-W-ambn

F∂Xv Ncn-{X-Øns‚ ]mT-am-Wv. In 'The
Hinges of fate' I described tha decessive change
for the better in our fortunes, which lighted
winter of 1942 and the spring of 1943 F∂p

N¿®n¬ Ipdn-®n-´Xp C¥y-bpsS `mhn-Iq-Sn-bm-

bn-cp-∂p.

temI-N-cn-{X-Øn¬ Cu kΩm-\-Øn\p

G‰hpw A¿l-\mb Hcp hy‡n°v Cu

kΩm\w \¬In-bn-´n-√. B[p-\nI a\p-jy\v

Alnw-k-bpsS i‡n sXfn-bn-®psImSp-Ø

almflmKm‘n-bm-bn-cp∂p AXv. 5 {]mhiyw

t\man-t\‰p sNø-s∏-´p. 1948˛¬ acn-°p-tºmƒ

Km‘n-Pn°v  Cu _lp-aXn \¬Im≥ Btem-

Nn-®ncps∂-¶nepw ac-Wm-\-¥-c-ambXn\m¬

Xnc-kv°-cn-°-s∏-´p. B h¿jw a‰m¿°pw

AXp \¬In-b-Xp-an-√. 1991 ˛¬ Cu kΩm-\-

Øn-\¿l-bmb B≥km≥ kqInbn Ct∏mgpw

kz¥w cmPyØp XS-¶-en-em-Wv. 1990˛¬

tkmhn-b‰p \mSp-I-fpsS {]kn-U‚m-bn-cp∂

tKm¿_-t®-hn\p kam-[m-\-Øn-\p≈ t\m_¬

kΩm\w \¬IpI hgn temI-`q-]Sw Xs∂

am‰n-a-dn-°-s∏-´Xp Ncn-{Xw. AXp-hsc temIw

c≠p tNcn-I-fn-em-bn-cp-∂Xp AXn\p tijw

Hcp tNcn am{X-am-bn. 1991 ̨ ¬ tkmhn-b‰p \mSp-

I-fn¬ hnL-S-\-hmZw i‡n-{]m-]n-®-t∏mƒ

kam-[m -\ -Øn -\p≈ t\m_¬ kΩm\w

hmßnb tKm¿_-t®-hn\v ssk\ysØ \ntbm-

Kn-°m-\p≈ B¥-cnI tNmZ\ \jvS-am-bXp

sshb-‡n -IamWv. kam -[m -\ -Øn -\p≈

t\m_¬ kΩm\w In´m-Xn-cp-∂p-sh-¶n¬ Hcp

]t£ tKm¿_-t®-hn\v ssk\ysØ \ntbm-

Kn®v Iem]w ASn-®-a¿Øn tkmhn-b‰p bqWn-

b≥ ]e cmPy-ß-fmbn hnL-Sn-°p-∂-Xn¬ \n∂v

XS-bm-am-bn-cp-∂p. tKm¿_-t®-hn\v In´nb

kΩm\w Hcp sIWn-bm-bn-cpt∂m? cmPy-ßƒ

]p\-kr-jvSo-I-cn-°-s∏-´Xpw P\m-[n-]Xyw

ÿm]n-°-s∏-´Xpw sIWn-bmbn ImWptam?

H_m-abv°p t\m_¬ kΩm\w A{]-

Imcw Hcp sIWn-bmbn Icp-Xmtam F∂-

XmWv ChnsS {]k-‡-am-Ip-∂-Xv. temIw

apsº-ßp-sa-∂-Xn-t\-°mƒ k¶o¿W-am-Wv

C∂v. AXn¿ØnIƒ ]eXpw bp≤-k-÷-am-
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bn-cn-°p-∂p. temIØv kam-[m-\m-¥-co£w

\jvS-am-bn-cn-°p-∂p. cmjv{So-b, kmº-Øn-I,

Bi-b-]-c-amb Imc-W-ßƒ°∏pdw {]iv\-
ßƒ k¶o¿Æ-am-bn-́ p-≠v. kvs]≥k-dn-s‚bpw

Um¿hn-s‚bpw kn≤m-¥-ßƒ°v i‡n-tb-dn-
h-cp-∂p. BtKm-f-h¬°-cWw AXns‚ `mK-

am-bn-Øo¿∂p. P\m-[n-]-Xy-sa∂ Bibw A]-
\n¿ΩmWw sNbvXp atX-X-c-P-\m-[n-]-Xy-ambn

C¥y-bn¬ hymJym-\n-°-s∏-´n-cn-°p-∂p. CXp
Akw-_-‘-am-Wv. P\m-[n-]-Xy-Øn\p atX-X-

c-am-Im-sa-¶n¬ atX-X-c-a-√m-Ø-Xp-am-Im-a-t√m.
Hcp aX-Ønepw hniz-kn-°m-Ø-h¿°v aX-hn-

izm-kn-I-fp-ambn HØp t]mIp∂ P\m-[n-]Xyw
temIsØ k¶o¿Æ-am-°pw. BW-h-`o-jWn

temIw IqSp-X¬ Ac-£n-X-Xz-Øn-tebv°p
\oßp-I-bm-Wv. Cdm≥ {]iv\-Øn¬ temIw

hnc≤ tNcn-bn-em-bn-cn-°p-∂p. aX-Xo-{h-hm-Zn-
I-fpsS Iøn¬ BW-hm-bp[w In´n-bm¬ F¥m-

bn-cn°pw ÿnXn. Cdm≥, hS-°≥ sImdnb
F∂o cmjv{S-ßƒ bp.-F≥. \p sh√p-hn-fn-bp-

b¿Øn anss ¬ ]co-£Ww \S-Øp-∂p.
AWp-hm-bp[ \n¿hym-]\w temIØv Ak-

¥p-en-Xm-hÿ krjvSn-°-s∏-́ n-cn-°p-∂p. CXp
C\nbpw ]cn-l-cn-°-s∏-´n-´n-√. C¥ybv°v

hyXykvX \ne-]mSv BWv CXn-\p-≈-Xv. C{k-

tb-e-S-°-ap≈ ]›n-tajy k¶o¿Æ-ambn XpS-
cp-∂p. ssN\-bm-sW-¶n¬ C¥y-b-S-°-ap≈

Ab¬ cmPy-ß-fnse AXn¿Øn-I-fn¬ IS-∂p-
I-b‰w \S-Øp-∂p. bqtdm-∏n¬ anssk¬ IhNw

\n¿Ωn-°p-∂Xpw djy-bpsS CS-s]-Sepw
Imkv]n-b≥ IS-en\p Np‰p-ap≈ cmPy-ß-fnse

hnL-S-\-hm-Zhpw Xo{h-hm-Zhpw temIØp Icn-
\n-g¬ ]c-Øp-I-bm-Wv. Ata-cn-°≥ {]kn-

U‚mb H_m-asb kw_-‘n-®n-S-tØmfw
Cdm°pw A^vKm-\n -ÿm\pw Ct∏mgpw

k¶o¿Æ-ambn XpS-cp-I-bm-Wv. A v̂Km-\n-ÿm-
\n¬ \n∂v Ata-cn-°≥ ssk\yw DSs\ aS-

ßm≥ km[y-X-bn-√. tKm≠m-\tam Pbn-e-d-
Iƒ AS-bv°p-hm-\p≈ Xocp-am\w ]q¿Øn-bm-

bn-´n-√. bp.-F≥. skIyq-cn‰n Iu¨kn-ense
ÿncmw-K-ß-fn¬ H∂mb Ata-cn-°-bpsS CS-

s]-S¬ ]e Imcy-ß-fnepw \n¿Æm-b-I-am-Wv.
Hcp ASn-b-¥nc L -́Øn¬ Ata-cn-°sb H_m-

abv°p bp≤-k-∂-≤-am-°p-hm-\p≈ kml-N-cy-
am-Wp-≈-sX-¶n¬ Cu kΩm\w A{]-k-‡-

am-hp-I-bn-t√. \njv{In-b-amb Hcp Ata-cn-°sb
hn`m-h\ sNøm≥ Ign-bptam? bp≤-an-√mØ

temIw kz]v\w ImWp-∂-h-sc-t∏m-se, bp≤w
kz]v\w ImWp-∂-h-cp-ap-≠v F∂-XmWv Bi-

¶bv°p Imc-Ww.

\√fw 220 sI.-hn.

k_vtÃ-j-\n¬

\n∂pw hnc-an®

Akn. F©n-\o-b¿

{io. _me-tKm-]m-en\v

sk{I-´-dn-tb-‰wKw

Fkv. hnP-b≥

D]-lmcw \¬Ip∂p.

!

bm{X-b-b∏v
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\n mc Imcy-ßƒ°mbn Kh¨sa‚pw

Kh. ÿm]-\-ßfpw A\m-h-i-fy-amb \nb-a-

\-S-]-Sn-I-fp-ambn tImS-Xnsb kao-]n-°p∂Xv

tImS-Xn-bpsS km[m-cW \oXn-\n¿U-∆-l-

W-h-gn-I-fn¬ XS w

kjvSn -°p -∂-Xmbn

kp{]ow-tIm-SXn hne-

bn -cp -Øn. (lnµp:

13˛11˛2009)

Bf p - Iƒ° v

A¿l-X-s∏´ Ah-Im-

i-ß-sf√mw \nb-a-hn-

cp-≤-am-sW-∂pw, Ign-

bp-∂{X Ah-Im-i-

ßƒ XS-™p-h-bv°-

W-sa -∂pw, Fs¥-

¶nepw A\p-h-Zn-°p-

s∂-¶n¬ Xs∂,

AXp tImSXn ]d-

™n´p aXn F∂p-

ap≈ sX‰mb ap≥[m-

c-W-IƒsIm-≠mWv

Kh¨sa‚pw Kh.

ÿm]-\-ßfpw A\m-

h-iy-tI-kp-ambn tImS-Xn-bn¬ FØp-∂-sX-

∂v, ]c-tam-∂X tImSXn hne-bn-cp-Øn.

tI{µ-K-h¨sa‚ v sImSp-°p∂ tI p-

I-tf-°mƒ IqSp-X-emWv kwÿm-\-ß-fnse

Kh¨sa‚pw Kh. ÿm]-\-ßfpw sImSp-°p-

∂-sX-∂pw, Bfp-Iƒ°p \¬tI≠ Ah-Im-

i-ßƒ bYm-{Iaw A\p-h-Zn®p \¬In-bpw,

AXn\p XS w \n¬°p∂ DtZym-K-ÿ¿s°-

Xnsc \S-]Sn FSpØpw tImS-Xn-bpsS A\m-

hiy tPmen-̀ mcw Hgn-hm-°m≥ tImSXn Bh-

iy-s∏-´p.

_n°m-\o¿ \K-c-hn-I-k\ {SÃns‚ Hcp

tI n-emWv Cu hn[n {]ÿm-hn-s®-sX-¶n-

epw, tIcf kwÿm\ sshZypXn

t_m¿Un\pw Cu hn[n CW-ßp-∂-Xm-Wv.

s]≥j≥Im-cpsS

A h - I m - i - s ∏ ´

{Km‰zn‰n sImSp-°m-

X n - c n -°p -∂ -X n\ v

tImSXn Ibdn

tImSn-Iƒ Xpe-®p-I-

f -bp -hm≥ t_m¿

Un\p aSn-bp-≠m-bn-

√. Kh¨sa‚ n -

tebpw Kh¨

sa‚p -S -a -bn -ep≈

ÿ m ] - \ - ß - f n -

tebpw hnc-an-°¬

{]mbw am¿®v 31

tebv°v GtIm-]n-

∏n-s®-¶nepw AXp

t_m¿Un¬ \S-∏m-

t°≠m F∂p

X o c p - a m - \ n - ® p .

s]mXp -\ o -X n°p

\nc-°mØ Cu Xocp-am-\-Øn-eqsS Poh-\-

°msc tImSXn Ib-dm≥ \n¿_-‘n-®p. Poh-

\-°msc hnizm-k-Øn-se-Sp-Øv, Ah-cpsS

Bfl-hn-izm-khpw I¿Ω-ti-jnbpw h¿≤n-

∏n®v ÿm]-\-Øns‚ hf¿®bv°v D]-tbm-K-

s∏-Sp-Øp-∂-Xn\v ]Icw Ahsc \oXn \ntj-

[n®v \ncm-i-s∏-Sp-Øm-\pw, Ah¿ kvt\ln-

°p∂ ÿm]-\-Øn-s\-Xnsc tImSXn Ib-dp-

∂-Xn-ep≈ am\-knI hyY A\p-̀ -hn-∏n-°m\pw

am{X-amWv CØcw \oXn-c-ln-X-amb Xocp-am-

\-ßƒ sIm≠p Ign-bp-∂-Xv.

(\n-co-£-I≥)

Kh¨sa‚v tI p-Iƒ

\oXn-\n¿∆-l-WsØ XS- -s∏-Sp-Øp∂p
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THE SCOPE OF NON-CONVENTIONAL ENERGY SOURCES
TO MEET THE ENERGY DEMAND

DR. MADHU MANGAL

1. Introduction

At the time of independence, the installed
capacity of power in India was 1362 MW,
constituting only thermal and hydro. Today the
demand is more than 1,00,000 MW and
projected demand by 2012 is 2,40,000 MW.
With depending conventional energy sources like
oil, coal, and the environmental problems
associated with large hydro electric projects, it
has become very important to tap non-
conventional energy sources like air, solar, bio,
hydrogen, geo, etc.

2. Wind

From ancient times mankind has benefited
from the power in the wind. Wind power was
used for sailing through the seas. In India, use of
wind mills dated back to 1879, Traditional wind
mills were used extensively in the middle ages to
mill grain and lift water. Wind energy converters
are still used for these purposes today in some
parts of the world, but the main focus of attention
now lies with their use to generate electricity.

Wind prcesses energy due to its motion. The non-
uniform heating of the earth's surface by the sum
causes the circulation of air in the atmosphere. It
has been estimated that 2% of the solar radiation
falling on the face of the earth is converted into
kinetic energy in the atmosphere and that 30%
of this kinetic energy occurs in the lowest 1000m
elevation. If suitably harnessed this can satisfy
several times the energy demand of a country.
Since wind cannot be stored, energy from wind
is pumped in to the grid whenever it generates

energy. During this period, energy generated by
other sources like hydro, coal, nuclear, are
regulated and these sources of evergy are stored
for use when demand is more.

As per the studies conducted by Government
of India, Ministry of Non-coventional Energy
Sources (MNES), India has a potential of 45000
MW on-shore assuming 1% of land availability
for wind power generation. The technical potentail
has been estimated at about 13,400 MW. From
an installed capacity of 32 Mw  in 1990, the total
installed capacity as on 30 September 2004 is
2,884 MW. Maharashra tops in potential at 3,040
MW and Tamilnadu tops in installed capacity with
1,638 MW Germany leads the world in installed
capacity at 15600 MW. Inadia ranks fifth in terms
of installed capacity after Germany, USA, Spain
and Denmark.

Kerala has a technical potential of 605 MW
for generation of electricity from wind. As on date
the installed capacity of wind based generating
stations is 2 MW, a demonstration farm in
palakkad  district. A wind farm of capacity 80
MW is to be set up at Ramakkelmedu in Idukki
district which is expected to be operation in the
next two years.

3. Solar

The Sun's energy can be captured and
harnessed. There are three main ways of doing
this namely, passive solar design , Active solar
water heating and photovoltaics.

Passive solar design is the application of
principles when a building is constructed to ensure
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that heat loss is avoided, solar radiation is utilised
and natural ventilation reduces dependency on
mechanical systems such as air conditioning.

Active solar water heating uses collectors,
usually on the roof of a building. These collectors
capture and  store the sun's heat via water storage.
The collectors provide heat to water, which is
circulated to a water tank.

Photovoltaics (pv) involve the conversation
of energy frok light in to electricity by means of
semicondutors. There are a number of PV
technologies including polycrystalline, mono-
crytstalline and thin film. Solar PV cells can be
arranged in panels on on a buildings roof or walls
and often directly feed electricity in to the building
in DC form or by conversation to AC form or to
the grid.

A 25 Kw grid interactive solar power plants
is in operation on the roof of the headquarters
building of KSEB. ANERT has set up various
photovoltaic equipment including lanterns, home
systems, street lights, power plants, with a
combined capacity of about 2.3 MW peak. Due
to sunlight of good intensity being available for
only 5 hours per day and considering the
monsoon, a 1MW SPV power plant can produce
1 million units of energy per annum. Solar steam
cooking systems are in operation at Tirupati,
Mount Abu, Trichy and Sringeri Mutt. The one
at Tirupati caters to 15,000 devotees.

4. Biomass

Biomass is obtained from organicmatter either
directly from plants or indirectly from industrial,
commercial, domestic or agricultural products.
Biomass falls in to three main groups namely
woody biomass which consist of  forest  products,
untreated wood products, waste wood, and
straw, non-woody biomass like human and animal
wastes, industrial and muncipal biodegradable
wastes including food processing wastes and oil

seeds such as mustard,wheat, barley and sugar
beet sugar cane and mazine, which can be
processed  produce the biofuels, bioethanol and
biodieseal. The use of biomass has large positive
implications for the environment due to its carbon
neutral status.

Woody biomass involves combustion to
produce heat energy. It can also be used either
solely or by co- firing in power stations to
generate electricity. In industrial or agricultural
use, boilers fuelled  by woody biomass such as
cardboard, wood and waste pallets or straw can
help reduce waste removal costs.

Biomass gasifiers capable of  producing
power from a few KW up to 500 KW have
been developed in India. They have successfully
undergone stringent testing aborad, and are being
exported to countries in Asia, Latin America,
Euorpe and USA.  A large number of installations
for providing power to small scale industries and
for electrification of a village or group of villages
have beee undertaken by government of India,
Ministry for Non- conventional energy  Sources.
A  number of rubber sheet processing units in
Kerala use bio -mass gasifiers. ANERT has
installed gasifiers totaling 340 KW capacity. 30
nos. of 6 MW Biomass gasifier based power
plants using  rice husk are in operation in Andhra
Pradesh.

Boigas, landfill gas and fermentation harness
the natural process of anaerobic digestion. This
is the decomposition of an organic substance by
bacterial action in the absence of air and in warm
and wet conditions. Biogas is generated from
concentrations of sewage or manure.These are
usually in the form of slurry comprising mostly
water (almost 95%). The slurry is fed into a
digester, either continuously or in batches.
Digestion takes from about ten days up to several
weeks, at a temperature of 350 c.
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Landfill gas arises. from waste deposited
underground in landfill sites. Biodegradable
organic waste decompases an aerobically to
produce a gas that is roughly an even mixture of
carbon dioxide and methane. The methane
content gives it the potential as a fuel which can
then be used to generate electricity or to provide
process heat. Gas is drawn up from vetical or
horizontal wells through a system of  pipes. The
generating equipment is usually contained within
the same area as the extraction plant.

In fermentation, an , aerobic digestion
converts sugars in to ethonol  with the use of micro
- organisms, usually yeast. Biethanol can be used
as a fuel by mixing it with  gasoline or using it
directly in a modified combustion engine. Sugar
cane or beet is the most efficent source but
potatoes, corn, wheat and barley can also be
used.

As per rough estimates, India's urban areas
generate about 30 mllion tonnes of solid waste
and about 4400 million cubic meters of liquid
waste every year. In addition, a large quantity of
solid and liquid waste is also generated in the
industrial sector. Most of this waste finds its way
into rivers, ponds and lands, without proper
treatment, emitting gases like methane (CH4),
Carbon Dioxide (CO2), etc., resulting  odour,
pollution of water & air. This problems can be
solved through adoption of environmnet  friendly
technologies for treatment and processing of
waste before it is disposed off . These
technologies  not only reduce the quantity of
wastes, but also improve its  quality to meet the
required  pollution  control standards, beside s
generating a substantial quantity of energy . It is
estimated that there is a potential of generating
about 1700 MW of power from urban and
muncipal wastes and about 1000 MW from
industrial wastes in the country, which is likely to
increase further with ecnomic development. In

punjab, a 1 MW biogas based power plant using
cow dung is in operatiion.

The  oil reserves in the world is estimated to
last only for another 40 years. So what has taken
millions of years to form, man would have
consumed in 100 years. It has become important
to look at alternate ways for producing fuel.

Bio- diesel is  being produced from different
types of oil seeds in various countries. Indian Oil
Corporation has already produced bio-diesel
from non-edible oil seeds available in India. One
train in the Delhi- Amritsar route is being run on
an experimental basis using diesel blended with
bio-diesel. Such a blend reduces pollution to a
large extent due to the absence of sulpher in bio-
diesel and redution in CO emission. Tamilnadu is
encouraging plantation of  jetropa plants for
producing Bio- fuel.

Experiments are in an advanced stage at
Kochi Refineries Limited for generation of  bio-
diesel from  Rubber seed. Thus the rubber tree
many become another Kalpavariksham, since its
wood and the shell in its seed can be used in bio-
mass gasifier and the kernel can be used to
produced bio-diesel. The residue is found to be
good cattle feed. Glycerine is also a by -product.
It may be possible to meet the entire thermal and
electrical energy needs of a rubber estate from
the resources available there itself.

5. Wave

The energy conatined in ocean waves can
potentailly provide an unlimited source of
renewable energy. The total power of waves
breaking on the world's coastlines is estimated at
2 to 3 million megawatts. In favourable locations,
wave energy density can average 40 megawatts
per km of coastline. Ocean waves are created
by the interaction of wind with the surface of the
sea. Waves are a dense form of energy compared
to wind. Because water is much denser than air,
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the energy required to move a volume of water is
far greater than that needed to move the same
volume of air. Wave energy can be extracted and
converted in to electricity by wave power
machines. They can be deployed on the shoreline
or in the deeper waster offshore.

There are three main types of wave power
machine namely, Oscillating water Column,
buoyant moored Device and Hinged Contour
Device. Some of these devices sit on the shoreline
and some are free floating.

An Oscillating waterColumn is a partially
submerged, hollow structure which is installed in
the Ocean. It is open to the Sea below  the water
line, enclosing a column of air on top of a column
of water. waves casues the water column to rise
and fall, which alternatively compresses and
depresses the air column. This trapped air is
allowed to flow to and from the atmosphere in a
wells turbine, which has the ability to rotate in the
same direction regardless of the direction of the
air flow. The rotation of the turbine is used to
generate electricity.

A buoyant moored device floats on just below
the surface of the water and is moored to the sea
floor.This type of devices uses the mooring as a
fulcrum, or a point against which to move. A wave
power machine needs to resist the motion of the
wave in order to generate power: some of the
machine needs to move while some of the
machine remains still. In this type of device the
mooring is static and is arranged in such a why
that the wave's motion will only move one part of
the machine.

A  hinged contour device is able to operate
at greater depths than the buyant moored device
because it does not require mooring but finds
resistance to the waves as  to the waves as the
alternative motion of the waves raises and lowers
different sections of the machine, pushing
hydraulic fluid through hydraulic pumps to

generate electricity.

The main problem with waver power is that
the sea is a very harsh, unforgiving environment.
An economically -viable wave power machine
will need to generate power over a wide range
of wave sizes as well as being able to withstand
the largest and most severe storms and survive
the other ravages of sea- life such as algae,
barnacles and corrosion.

An Experimental wave generator rated at 110
kw is in operation at vizhinjam installed by
National Institute of Ocean Technology Chennai
and presently operated by Harbour Engineering
Depatment of Government of Kerala. Though
detailed studies have not been conduted, Kerala
is expcted to have potentail sites for installation
of wave generators. This plant has demonstrated
that energy from a random source such as waves
can be harnessed as electrical energy and
exported via the local grid. This plant is based on
the oscillating water column (OWC) principle.

6. Tidal

Tidal energy exploits the nature ebb and flow
of coastal tidal waters caused principally by the
interaction of the gravitational fields of the Earth
-Moon-Sun system. The coastal water level
fluctuates twice daily alternatively filling and
emptying nutural basins along the shoreline. The
currents flowing in and out of these basins can be
exploited to turn mechanical devicec to produce
electricity..

A variant of tidial energy is tidal stream (or
marine current) technology. Tidal streams are fast
sea currents created by the tides, often magnified
by  topographical features such as head lands
and inlets and straits or by the shape of these
seabed when water is forced through narrow
channels.

7. Hydrogen fuel cells

Energy can be produced from a hydrogen
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fuel cell. This works like a conventional battery,
expect that it does not run down or require
charging. It can produce ebergy in the form of
heat and fuel. A fuel cell contains an anode and a
cathode insulated by an electrolyte between them.
Hydrogen is supplied to the anode while oxygenis
supplied to the cathode. the two gases try to join,
but because of the electrolyte, the hydrogen atom
splits in to a proton and electron allowing the
proton to pass freely through the electrolyte while
the electron takes a different route, create in an
electric current before recombining with the
hydrogen and oxygen, creating a molecular of
water. this chemical peocess generates electrical;
and thermal energy but produces 100 % pure
water as a by -product, hence totally non-
polluting.

A lot of  reserch and development is being
done in this area. Many automobile manufacturers
have produced vechicles powered by fuel cells.
Recently, Quantum Fuel systems Technologies
World wide, Inc., Development and Engineering
Centere's  National Automotive Centere unveiled
a high performance, fuel cell all-terrain vehicle
called the ''quantum Alternative Mobility Vechicle,
nick named the "Aggressor.'' The vechicle is
designed and manufactured by quantom for the
U.S army under contract with the NAC.

Daimler Chrysler handed over the first fuel
cell passenger cars to German customers in Berlin
in June 2004. Commuters in Beijing will able to
ride in zero- emission fuel cell buses beginning
next year after an emission fuel cell buses
beginning next yearf after an agreement siged in
May 2004 between Daimler Chrysler and the
Chainese Ministry of Science and Technology.
Daimler Chrysler provided three Hydrogen-
powered Mercedes- Benz Citaro fuel cell buses
to the city of Beiging in 2005 as part of the
company’s world wide roadmap to sustainable
mobility. These buses are part of a fleet  of 30
fuel cell beses they have in operation in ten

European cities in order to gain real world
experience in day-to –day operation in its pursuit
of viab le emission- free mobility solutions

8. Geo energy

Geo energy involves the exploitation of
different grades of thermal energy stored within
the Earth, which are exploited as ground source
heat and as gethoermal energy. Geothermal
energy is derived from the very high temperatures
at the Earth’s core, and ground source heat
exploits solar energy that has been stored at
relatively shallow depths within the Earth.

The core of the earth is very hot and it is
possible to make use of this geothermal energy.
These are areas where there are volcanoes, hot
springs, and geysers, and methane under the water
in the oceans and seas. In some countries, such
as in the USA water is pumped from underground
hot water deposits and used to heat people’s
houses.

The utilizations of geothermal energy for the
production of electricity dates back to the early
part of the twentieth century. For 50 years the
generation of electricity from geothermal energy
was confined to Italy and interest in this
technology was slow to spread elsewhere. In
1943 the use of geothermal hot water was
pioneered in Iceland.

9. Conclusion

There is immense potential for generating
thermal and electrical energy from non-
conventional energy sources. India has also taken
up in earnest development of technologies for
tapping the non- conventional energy resources
of the country. As on date about 6 4,800 MW of
power generating capacity based on renewable
energy sources has been installed in the country
so far. This constitutes arund 4.5 per cent of the
total inatalled capacity. For meeting the energy
needs of the country we will have to depend more
on the non- conventional energy sources. !
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The main reason highlighted while signing the
123 Nuclear Agreement between India and the
United States was the assured un-interrupted
supply of uranium for India's energy needs. While
the practicalbility  of the agreement itself is in a
doubtful condition at present, technological
advancements are on a trail for exploiting the
uranium traces present in sea water.

The sea water contains about 4.5 billion
tonnes of uranium - thousand times greater than
that present in the uranium mines of the whole
world! Scientists are eyeing on the exploratin
potential of the uranium present in the sea water.
Countries like Japan are the fore-runners in the
field. Japan expect to harvest 8000 tonnes
uranium annually from the sea when the projects
are setoff. Research is going on at Atominc
Research Centre, Bombay, to extract uranium
from the water ejected out of its nuclear
desalination plants. The concentration of uranium
in sea water is very low, the proportion of uranium
particle to water particle bing 1: 34 million.
Concentration of the material is the greatest
challenge.

Technology of seperating uranium from sea
water has shown result, though commercial
production is still at rudimentary stage
Adsorption Kinetics:

Adsorption or selective absorption is the
basic principle applied for separating uranium
High energy electron beam irradiation has been
sucessfully applie in Japan for adsorption of
uranium particles. Electron beam grafted
amidoxime, polyhydorxamic acid (PHOA),
calixerene etc. are also used for adsorption.
Plastic sheets of variou sizes with grafted
adsorbents are immerged in sea water for
extracting uranium particles, A Japanese group
was able to seperate 1 kg of uranium using

adsorption cages submerged in sea water for a
period of 240 days. India also succeeded to
seperate a few milligrams.

Gulf weeds
Another advancement in this field is

cultivation of gulf weeds (in sea water) which
absorb uranium particles. Genetically engineered
weeds are used for the purpose. After extracting
the uranium particles from the weeds, the bio-
waste is used to produce bio ethanol.

The main impediment for research in the field
is the high expense. However, scientists are
confident of developing cheaper means for
extracting uranium from sea-water, in the near
future. Such methods will be eco-friendly as
against the convintional method of uranium mining
which destroy wast areas of forest land.

Rewewable Energy Projects
National Thermal Power Corporation

(NTPC) is planning to add projects worth 10510
MW energy from renewable sources during the
next plan (2012-2017). Out of these projects,
the capacity addition in each sector will be as
follows:-
Wind eneryg projects - 650 MW
Small Hydel units (below 25 MW) - 130 MW
Solar Energy - 50 MW
The cost of concentraction per MW is as follows:
Hydro Electric - 7 Crores
Wind - 8 Crores
Solar - 10 Crores
500 MW wind energy projects are proposed in
Karnataka. The present installed capacity of
NTPC comes to 30644 MW.Madhya Predesh
Government has recently signed an MOU with
NTPC or construction of thermal power station
with capacity of 2640 MW.

URANIUM FROM SEA WATERNEWS NEWS

!
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OBJECTIVE OF EARTHING
Prime Objective of Earthing is to provide a

Zero potential surface in and around and under
the area where the electrical equipment is installed
or erected.

To achieve  this objective the non-current
carrying parts of the electrical equipment is
connected to the general mass of the earth which
prevents the appearance of dangerous voltage on
the enclosures and helps to provide safety to
working staff and public.

" The earthing is provided for

a) Safety of personnel

b) Prevent or atleast minimise damage to
equipment as a result of flow of heavy fault
currents.

c) Improve reliability or Power supply.

" The earthing is broadly divides as

a) System earthing (Connection between part
of plant in an operating system like LV
neutral of a Power Transformer winding and
earth.)

b) Equipment earthing (Safety grouding)
Connection frames of equipment (like
motor body, Transformer tank, Switch gear
box, Operating rods of Air break switches,
etc) to earth.

" The system earthing and safely earthing are
interconnected and therefore fault current
flowing through system ground raises the
potential of the safety ground and also causes
steep potential gradient in and around the
Substation. But separating the two earthing
systems have disadvantages like higher short
circuit current, low current flows through relays
and long distance to be covered to seperate

the two earths. After weighing the merits and
demerits in each case, the common practice of
common and solid (direct) grounding system
designed for effective earthing and safe
potential gradients is being adopted.
" Factors that change the requirement of earth

electrode.
a) If an electrical facility can expand in system,

it creates different routes in the electrode.
What was formely a suitable low earth
resistance can become obsolete standard.

b) More number of metallic pipes, which were
buried underground become less and less
dependable as effective low resistance
ground connection.

c) Most of the location, the water table
gradually falling. In a year or two, area end
up with dry earth of high resistance.

d) These factors emphasize the importance of
a continous, periodic program of earth
resistance testing.

" The earth resistance shall be as low as possible
and shall not exceed the following limits:
Power stations - 0.5 Ohms
EHT Substance - 1.0 Ohms
33 KV Stations - 2.0 Ohms
D/t Structures - 0.5 Ohms
Tower foot resistance - 10.0 Ohms

Step potential
Step potential is the difference in the voltage
between two points which are one metre apart
along the earth when ground currents flowing.
Touch Potential
Touch Potential is the difference in voltage
between the object touched and the ground poin
just below the person touching the object when
ground currents are flowing.

IMPORTANCE OF EARTHING
M.V.S. Birinchi
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Specification of Earthing
Depending on soil resistivity, the earth conductor
(flats) shall be buried at the following dephs.
Soil Resistivity in ohms/metre      Ecomomical depth of Burial in metres

1. 50-100 0.5
2. 100-400 1.0
3. 400-1000 1.5

To keep the earth resistance as low as
possible in order to achieve safe step and voltages,
an earth mat shall be buried at the above depths
below ground and these shall be provided with
grounding rods at suitable points. All non-current
carrying parts, the substation shall be connected
to this grid so as to ensure that under conditions,
none of these part are at a higher potential than
the grounding grid.
Plate earths
" Taking all parameters into considertion,

the size of plate earths are decided as
Power Stations & EHT Station -
                   Main - 100 x 16 mm
              Auxiliary -  50 x 8mm
Small Stations       -  75 x 8 mm

" The complete specifications for providing
earth mats at EHT & 33 KV Substations,
Distribution transformers & Consumers
premises are   reporduced below.

Specification for Earthing System
 Earthing of equipment's in the sub-stations is
taken of as discussed below:
1. Power transformers:
i) The transformer body or tank is directly

conncted to earth grid. In addition, there
should be direct connection from the tank to
the earth side of the lightning arresters.

ii) The transformer track rail should be earthed
separately.

iii) The neutral bushing is earthed by a separate
connection to the earth grid.

2. Potential and current transformers:

The bases of the CTs and PTs. are to be
earthed. All bolted cover plates of the
bushing are also to be connected the earth
grid.

3. Lightning arresters:
The bases of the L.As. are to be earthed
with conductors as short and straight as
possible (for reducing impedance) The
Earth side of the L.As. are to be connected
directly frol JI the equipment to be
protected. Each L.A. should have
individual earth rods, which are in turn
connected to earth grid.

4. Circuit breakers:
The supporting structures, C.T. chambers,
P.T. tanks, Cable glands etc, are to be
connected to earth.

5. Other equipment's:
All equipment's, structures, and metallic
frames of switches and isolators are to be
earthed separately.

6. Fences:
Providing seperate earth connecting to the
station earth depends upon the distance of
the fence the station earth. If the distance is
within feet, an inter connection made to the
station earth. If not, the metallic fences are
earthed by means of earth rods spaced at
not more than 200 feet. The gates and
support pans may be earthed through an
earth rod. The cable wires passing under
"metalic fence are to be buried below at a
depth qf. 2'6 or are to be closed in a insulting
pipe (P.V.C) or asbestos cement) for a
distance of  not less than 5 feet on each side
of the fence.

7. Ground wires:
The ground wires over the station are
connected to the station earth. In order that
the station earth potentials during fault
condition 5 are not applied to transmission
line ground wires and towers, all ground
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wires coming to the stations shall be
broken an insulated on the first  tower
external to station by means of strain disc
insulators.

The following are the important features in
earthing:
1. The earth mat shall be as per the approved

layout. The earth mat shall be formed with
the steel flats buried in the ground at a depth
of 750 mm on edge.

2. The earth mat shall extend over the entire
switchyard as per the layout.

3. All the junctions of the steel flats while
forming the earth mat and taking risers
from the earth mat for giving earth
connections to equipment, shall structures,
conduits cable sheaths shall be properly
welded. All joints shall be provided with
suitable angle pieces for proper contact
between flats.

4. Provisions shall be made for thermal
expansion of the steel flats by giving
smooth circular bends. Bending shall not
cause any fatigue in the material at bends.

5. The earth mat shall be formed by welding
50 x 8 mm steel flat to the 100 x 16 mm
peripheral earth conductor. The grounding
grid shall be spaced about 5 meters i.e. in
longitude and about 5 meters in the
transverse directions. After the completion
of the earth mat, the earth resistance shall
be measured. In case the earth resistance is
more than one ohm the earth mat shall be
extended by installing extra electrodes , so
that the earth resistance is less than one ohm.

6. All fence corner posts and gate posts shall
be connected to the ground by providing
32mm dia M.S rods of 3 metre length near
the posts and connected to the main
grounding mat.

7. All paint enamel and scale shall be
removed from surface od contact on metal
surface before making ground connection.

8. The risers taken along the main
switchyard structures and equipment

structures (upto their top) shall be clamped
to the structures at an interval of not more
than one meter.

10. Grounding electrodes of 32mm  dia
3mtr.long MS rods shall be provided at
the peripheral corners of the earth mat
.The grounding rods shall be driven into
the ground and their tops shall be welded
to clamp and the clamp together with the
grounding rods shall be welded to the
ground mat.

11. Lightening arrestors shall be provided
with earth pits near them for earthing.

12. Cast iron pipes 125mm dia and 2.75
metres long and 9.5mm thick shall be
buried vertically in the pits and a mixture
of Bentonite compound with Black
cotton soil a ratio of 1:6 is to be filled 300
mm dia and the pipe for the entire depth.
Where it is not possible to go to a depth
of 2.75 metres,1.3x1.3 MMS plates,
25mm thick shall be buried vertically in
pits of 2 metres depth and surrounded by
Bentonite mixture atleast 2 metre away
from any building or structure foundation
The plates shall be atleast 15 metres apart.
These earth pits in turn shall be connected
to the earth mat.

II) Earthing at 33KV Substations
1. Providing of earth pit and earth matting

include the following connected works:
a) Excavation of earth pits of size 21/2ft x

21/2ft x 9ft in all type of soils.
b) Providing of CI pipe of 3 inch diameter

9ft length with flange. All connections to
CI pipe shall be with GI bolts and nuts.

c) Filling of earth pit excavated with
Bentonite with Black cotton soil (1:6) in
alternate layers.

d) Providing of cement collar of size 2ft
diameter 2ft height 1 inch below the
ground level.

e) The top of the CI earth pipe should be at
the surface level of the ground.
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Kerala State Electricity Board
Abstract

Hydel Allowance to the Officers in Generation Profit Centre - Modification in the pay Revision
Board Order-Modified-Orders issued.

GENERATION PROFIT CENTRE
B.O. (FB) No. 2771/2009 (GPC4/Ammin/39/09) Dated 29-10 -09, Thiruvananthapuram

Read: - (1) B.O. (FM) No. 2075/2007 (PSI/OPR/2007), dated 12-09-2007
(2) g.-[. (FM) No. 1371/2008 (PSI/IPR/2007) dated 31-05-2008

(3) Note No. CEG/EBI/Admn/Pay Rev-Officers 07/HA/3269 dated 18-3-2009 of
Chief Engineer (Generation)

(4) Note No. CEG1/EBI/Admn/Pay Rev/Officers 07/HA/967 dated 14-07-2009
of the Chief Engineer (Generation)

(5) Note No. CEG/EB1/Admn/Pay-Rev-Officers. HA/1818 dated 16-10-2009 of
the Chief Engineer (Generation)

ORDER
In the  pay Revision Order 2001for the Officers of KSA, read as 1st paper, a new allowance

called Hydel Allowance was introduced and it was paid to all officers working in Hydel Project areas
and occupying departmental quarters. In the Pay Revision Order 2007, read as 2 nd paper, the
condition for the payment of Hydel Allowance was modifies [Clause 17 (a)] as follows: "This allowance
shall be paid to the Officers who are actually engaged in the field for investigation work and for the
construction of Hydel Projects for a period of not less than 20 days in a month. No pro-rata payment
for performing duty for a lesser period will be made."

Meanwhile, the Senior Aufit Officer, Office of the A.G. in the Audit Enquiry No. VI dated 17-
03-2008, has reported that the claiming of Hydel Allowance to Officers working in the office of the
Chief Engineer (Generation) is irregular and the amount drawn by the officers had to be recovered.
On the basis of the  Inspection Report, the Chief Internal Auditor vide letter dated 17-6-2009, has
requested the Chief Engineer (Generation) to recover the amount paid as Hydel allowance to the
officers from 10/2007 to 02/2009 against the provision of pay Revisoin Order in 2007.

The Chief Engineer (Generation) has reported vide Notes read above that the Hydel Allowance
was introduced in Hydel project areas considering the difficulties in the project areas. The Hydel
projects are situated  in remote areas and the officers are reluctant to work in the Hydel projects,
since the facilities avavilable in other areas are far better and cannot be compared with that of the
Hydel projects areas. Also, in project areas discrimination between officers working in office and
field is not fair. Hence the chief  Engineer (Generation) has requested amendement/modification in
the Board Order for regularizing the Hydel Allowance drawn by the officers working in the Hydel
project areas.

Subsequently, the Chief Engineer (Generation) vide note read as 5 th paper has reported that
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almost 10 % of the Officers every month could not claim this allowance due to the strict adherence
of  condition of minium 20 days of attendance in a month. Besides as some months include more
holidays , the officers could not attend their duty for minimum  required days for acheiving this
allowance. Several complaints are being received from Officers working in powerhouses for not
getting  Hydel Allowance even though they are working in hydel Station. Considering the above facts
and the submissions of the Officers, the Chief Engineer (Generation) has requested direction to give
this allowance without taking the condition of minimum required attendance of 20 days in a month.

Having considered the recommendation of the Chief Engineer (Generation), in the full Time
Members meeting held on 26.10.2009, the Board here by amend the Hydel Allowance Clause 17
(a) in the B.O. (FM) No. 2075/2007 (PSI/OPR/2007) dated 12.09.2007, prospectively, to the
extent that :

''The allowance shall be paid to all officers in Generation profit Centere working in Hydel project
areas and also to the officers who are actually engaged in the field for investigaion work/ construction
of Hydel Projects''.

The Board also hereby  accords sanction to disburse Hydel Allowance just like other allowances
and to pay pro-rata amount to the number of days attended duty in a month. This amendement shall
be applicable from the date of issue of this Board Order

By order of the Board

       Sd/-

G. SREEKUMARAN
Secretary
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