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Eventhough KSEBL is one among the

13 distribution licensees in Kerala, it cov-

ers a vast area within the state with other

licensees playing in small pockets of the

state. But this does not mean that the tar-

iff fixed by KSEBL should not remain

competitive.Due to the Open Access

provision in the EA 2003,KSEBL is facing

stiff competition from the power traders

outside the state.The consumer pattern of

KSEBL is worrisome with large proportion

of domestic consumers and agricultural

consumers, but a smaller proportion of the

industrial consumers. The revenue

generated from the industrial consumers

makes a big proportion of the total income

of the utility and hence any dip in this

income will affect the expansion plans of

the utility. Since the amendment to EA

2003 stipulates elimination of cross subsi-

dies, there is a threat of losing these

 consumers to future competition. Also the

EHT and HT consumers are looking for

buying power from outside the state

through the OA provision and several of

them are installing solar panels and wind

turbines in order to curtail the power bills.

These are going to severely affect the rev-

enue of the utility and hence the sole idea

of remaining monopolistic will not bring

in long term benefits to the utility.

 The present tariff structure of KSEBL

is too complicated and is not rationale to

the needs of the power sector. At present

there are about 15 different categories of

LT consumers and five different

categories of HT consumers. The different

groups and sub-groups have made it very

complex and has invited the wrath of the

consumers during the post-covid scenario.

Hence rationalization of the tariff

structure is very essential and with

various categories to be reduced to

minimal of five. Based on the purpose of

usage, this can be reduced to domestic,

commercial, industrial, agricultural and

government sector. All other

categorizations may be avoided. There is

a very large difference between the

demand charges in the HT sector and LT

sector, due to which consumers are reluc-

tant to move towards the HT category and

thus sticks on to the LT category and thus

increases the system AT&C losses.

During the last tariff revision, Time

of Day (ToD) billing has come to effect for

the LT consumers above 20 kW but only

in certain categories like industrial and

commercial. The domestic consumers

consuming above 500 units monthly also

fall into category for ToD billing, but

ambiguity is there on how to consider

when the consumption alternates below

and above 500 units per month. We

demand that ToD billing should be

extended to all the LT consumers

irrespective of the load.  This is because,

during the peak time from 6 pm to 10 pm,

the power purchase costs shoot up and

hence it is very costly for KSEBL to buy

power from the outside market. But the

realized costs from tariff remains

subsidized and hence the utility is not able

to curtail the demand during peak times.

Implementation of high tariff during peak

times will prompt the consumers to reduce
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the activities in the peak time and hence

the sudden ramping of demand post 5 pm

can be curtailed or shifted and it will

ensure a uniform load curve for the

utility. Also the fixed charge should be

based on the RMD of the consumer which

will also promote reduction in demand

during peak times. Solar panels do not

generate during peak and night times and

hence the utility can maximise the revenue

generation from the consumers during

these times. The matter of peak extending

to 11 pm shall also be considered and the

peak zone may be requested to be

redefined as from 6 pm to 11 pm

The surcharge now charged from the

consumers are very low. The term

surcharge in the bill refers to the

penalization amount for non-payment of

bills within the due date. This itself is

confusing as the consumers are not able

to understand the meaning of the term.

Hence the word ‘surcharge’ to be replaced

with ‘late payment charges’ or else. The

amount of surcharge is also very low and

hence consumers doesn’t find it difficult

to pay the surcharge amount. We demand

that this amount should be increased

considerably to force the consumer to pay

the bill amount within the due date and

this will lead to decreased number of

consumers being pushed to disconnection

and thus will crowd out them from

disputes leading to disconnection.

Hence, we demand that a prudent

and justified rationalization of tariff

structure, implementation of ToD tariff

structure for all consumers and increase

in the penalization amount for

non-payment of bills shall be included in

our petition of MYT .

¯

" THE  GOD''

God is nothing is the power

Existing in the soul of every

Living things in the universe

God is not present in temples

God is not present in mosques

God is not present in churches

Or any Man Build Structures

Love and help is only the way

To serve God and not to hurt any thing

Clean and Honest heart is the symbol

For God blessings in the nature

Make mind free of wrong points

Eliminate "AHAM'' from mind forever

Love every thing irrespective of

Religion caste gender and size

Do always help to others and

Not hurt any way to anything

We can see God in our mind itself.

¯

 Er. K.M. Raman Namboodiri

Asst. Executive Engineeer (Rtd.)

Poem
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Er. F≥.-Sn. tPm_v

sU]yq´n No^v F©n\ob¿

Æ

XoPzme

Uo ssek≥knwKv
AXp Uok‚√

sXmÆqdpIfn¬ P\tdj≥ taJebn¬
sshZypXn Dev]mZ\ \nebßƒ°v
ssek≥kv ths≠∂ Xocpam\w D≠mb
Xns‚ ]n∂msebmWv C¥ybn¬ sshZypXn
Dev]mZ\cwKtØ°p kzImcy kwcw`I¿
IS∂ph∂Xv.Geqcpw Imk¿tImUpw
]pXnb \nebßƒ ÿm]n®p. ImbwIpf
Øpw {_“]pcØpw tImgnt°mSpw ]pXnb
\nebßƒ \nehn¬  h∂p.  Ct∏mƒ
D]tbmKn°p∂ Uo ssek≥knwKv F∂
hm°p≠mbncp∂n√ F∂pam{Xw. CØc
Øn¬ kzImcy kwcw`I¿ IqSnh∂
kmlNcyØnemWv X¿°ßfp≠mbm¬
]cnlcn°p∂Xn\pw hne\n›bn°p∂
Xn\pw th≠n dKpte‰dn IΩoj≥ \nehn¬
h∂Xv. C{Xbpambt∏mgmWv kzImcy
kwcw`I¿ Dev]mZn∏n°p∂ sshZypXn
F¥psNøpw F∂ tNmZyapb¿∂Xv,
t\csØbmsW¶n¬ kwÿm\ Kh¨sa
‚n\pIognepff \nebßfnep≠m°p∂
sshZypXn apgph\mbpw kwÿm\Øn\p
AhImis∏´Xpw tI{µ k¿°m¿ Iº\n
bmsW¶n¬ B taJebnse hnhn[
kwÿm\ßƒ°v hnlnXhpw \n›bn
®ncp∂p.  F∂m¬ kzImcy kwcw`I¿
Dev]mZn∏n°p∂ sshZypXn°p {]tXyIn®v
B¿°pw hnlnXw sImSpt°≠Xn√ F∂pw
Xocpam\ambn.  tIcfØn¬ ImbwIpfØp

XpSßnbXv tI{µ k¿°m¿ ÿm]\amsW
¶nepw apgph≥ sshZypXnbpw tIcfØn\p
thWsa∂pw Aßns\ FSpØns√¶n¬
AXn\p ^nIvkUv Nm¿Pv \¬Imsa∂pw
G‰p.  F∂m¬ ]Øph¿jw AhnsS \n∂pw
sshZypXn FSpØpsh¶nepw, ]n∂oSv
AhnsSbp≠m°p∂ sshZypXnbpsS hne
IqSpXembXpsIm≠v FSp°msX ̂ nIvkUv
Nm¿Pv am{Xw \¬Inbncp∂p. CubnsS AXp
\qdp tImSnbmbn Ipd®n´p≠v, As∂SpØ
Xocpam\w B\a≠Øcambn t]msb∂p
]n∂oSv Imew sXfnbn®p.  A∂v Un ssek
≥knßv F∂v t]cn´ns√¶nepw Dev]mZ\
taJebn¬ ssek≥kv ths≠∂p
sh®t∏mƒ tIcfhpw B km≤yXIƒ
{]tbmP\s∏SpØphm≥ ap≥]¥nbnep
≠mbncp∂p.

CØcØn¬ P\tdj≥ taJe
ssek≥kn√mXmhpIbpw kzImcy kwcw`
I¿ IS∂phcphm\pw XpSßnbt∏mƒ  C¥y
bn¬ hym]Iambn Xs∂ kzImcy
sshZypXn \nebßƒ Db¿∂ph∂p.
kzmX{¥yw In´n Fgp]Ø©ph¿jw
BtLmjn°ptºmƒ k¿°m¿ taJebn
sebpw kzImcytaJebnsebpw sshZypXn
Dev]mZ\w H∏Øns\m∏hpw Ct∏mƒ
\n¿ΩmWØnencn°p∂ kzImcy \neb
ßfpw ]q¿Ønbmbm¬ kzImcy \nebß
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Æ

fpsS tijn k¿°m¿ kwhn[m\ßtf
°mƒ IqSpXepw Bbncn°pw. C∂v AJnte
¥ymXeØnepff sshZypXn Dev]mZ\w
aq∂pe£Øn F¨]Xn\mbncw saKmhm
´mWv. AXn¬ Hcp e£Øn F¨]Xn
\mbncw saKmhm´v k¿°m¿ taJebnepw
_m°nbpffXv kzImcy taJebnepamWv.
AXn¬ Xs∂ Hcp e£w saKmhm´ v
tkmfmdpw Im‰mSnbpw tN¿∂pw, sX¿a¬
\nebßƒ Hcp e£w saKmhm´pamWv
kzImcytaJebn¬ Ct∏mgpffXv.  IqSmsX
Ccp]Øn Aømbncw saKmhm´v \n¿amW
Ønencn°p∂pap≠v.

AØcØn¬ ssek≥kv C√m
Xm°n Dev]mZ\ taJebn¬ \n∂pw k¿
°m¿ ]nt∂m´pt]mbXn\p ]d™ ImcWw
k¿°mcpIfpsS Iøn¬ ]Wans√∂pw
k¿°mcpIƒ°v a‰ptaJeIƒ ]SpØp
b¿tØ≠Xps≠∂pamWv. k¿°m¿ taJe
bnse sshZypXn t_m¿UpIsf√mw \jvS
ØnemsW∂pw F√m kwÿm\ßfn
sebpw t_m¿UpIsf√mwIqSn Fgp]Xn
\mbncw tImSn cq]bpsS \jvSap≠m°nbn
´ps≠∂pw Cu \jvSw \nIØphm≥
t_m¿UpIƒ ]ncn®phnSp∂Xn\pw Iº\n
Iƒ cq]oIcn°p∂Xn\pw th≠n sshZypXn
\nbaw c≠mbncØnaq∂v ]m¿esa‚n¬
]m m°n.  A{Xbpw Ncn{Xw.  F∂m¬
Ncn{XXmfpIfn¬ FgpXs∏SmØ Nne
XpS¿ Ne\ßƒ \ap°p Np‰pw \S∂p
sIm≠ncn°p∂p.  AXpwIqSn \Ωƒ
a\ nemt°≠nbncn°p∂p.  P\tdj≥
taJebn¬ ssek≥kvths≠∂v sh®
t∏mƒ IS∂ph∂ kzImcy kwcw`I¿
\nebßƒ ÿm]n®Xv Fgp]XpiXam\w
temWpw ap∏XpiXam\w CIzn‰n F∂
coXnbnembncp∂p.   AXmbncp∂p k¿°m¿
\n_‘\. Fgp]XpiXam\w temWn¬
IqSpXembpw s]mXptaJem _m¶pIƒ

hgnbmbncp∂p. Npcp°w ]d™m¬
k¿°m¿ aqe[\and°p∂Xn\p]Icw
k¿°m¿ ]Ww s]mXptaJem _m¶pIƒ
hgn kzImcykwcw`I¿s°ØpIbpw
AhcpsS t]cn¬ ]Ww apS°pIbpw
sNbvXp.  BsIbpff ]≤Xn sNehns‚
ap∏XpiXam\w am{Xw kzImcy kwcw`I¿
aqe[\ambn Cd°n.  AØcØn¬ c≠p
e£w saKmhm´v \nebßƒ ÿm]nXambn
k¿°m¿ taJebnepffXpw kzImcytaJe
bnepffXpw Iq´n tN¿Øm¬ aq∂pe£Øn
F¨]Xn\mbncw saKmhm´v I∏mkn‰n
bmbn. BbXpsIm≠v \nehn¬ ]o°v kab
ßfn¬t]mepw IΩnbn√mØ Ahÿbn¬
FØntN¿∂p.

Cu Ahÿsb t…mtamj\n¬
H∂pho£n®m¬ Nne kXyßƒ ImWp
hm≥ Ignbpw.  AXn¬ {][m\w kzImcy
kwcw`I¿ Bcw`n® `qcn]£w sshZypXn
Dev]mZ\ \nebßfpw \jvSØnemWv
F∂XmWv. ]pXnb `mjmcoXnb\pkcn®v
t\m¨s]¿t^manwKv Ak‰vkv (NPA) BWv.
AXpsIm≠v sshZypXn \nbaw \S∏nem°p
∂Xn\pth≠n cmPyØmIam\w ]mSn\S∂
]m´pIsf√mw ]ªn°v Ã≠v  am{Xambn
cp∂psh∂pw k¿°m¿ taJebnepffXp
t]mse kzImcytaJebpw sshZypXn
cwKØv \jvSßfmWv D≠m°p∂sX∂
XmWv kXysa∂pw Ct∏mgpw ]pdwtemI
adn™n´n√.  kzImcy kwcw`I¿ Bcw`n®
AºØn c≠mbncw saKmhm´v tijnbpff
Dev]mZ\ \nebßƒ \jvSØnemWv.
]mcºtcyXc Du¿÷ hn`mKßsf am‰n
\n¿Ønbm¬ Hcp e£w saKmhm v́ kzImcy
kwcw`I¿ Bcw`n®ncn°p∂Xv AXn¬
]IpXnbpw \jvSØnemWv.  AXn¬Xs∂
\mev]Xn\mbncw saKmhm´v I¬°cn
\nebßfpw _m°nbpffXv hmXI A[njv
TnX \nebßfpamWv. Cu \nebßƒ
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s°√mwIqSn apX¬apS°v A©pe£w
tImSncq]bpw AXn¬ _m¶pIƒ
temWmbn \evInbn´pffXv Fgp]Xp
iXam\w IW°m°nbm¬ aq∂ce£w
tImSncq]bpamWv. C{Xbpw sshZypXn
Dev]mZ\ \nebßƒ \jvSØnembtXmSp
IqSn s]mXptaJem _m¶pIfpsS Cu
hn`mKØnepff In´m°Sw c≠pe£w
tImSn cq]bmWv.  CXn¬ \n∂pw Hcp Imcyw
F√mh¿°pw hy‡amhpw. GsX¶nepw
taJebn¬ ssek≥kv ths≠∂ph®v
kzImcykwcw`Isc cwKØnd°nbXp
sIms≠m∂pw sshZypXncwKw ]®]nSn
°phm≥ t]mIp∂n√.  Cu ImgvN∏mtSmSp
IqSn thWw hnXcW cwKØv Uossek≥
knwKv \S∏nem°phm\pff k¿°m¿
{iaßsf hnebncpØphm≥.

kzImcy kwcw`I¿ XpSßnb
AºØnc≠mbncw saKmhm´v tijnbpff
sshZypXn\nebßƒ _m¶pIfpsS In´m
ISw ]ncns®Sp°p∂Xns‚ `mKambn tee
Øn\pshbv°pw, \n›bn® hnebpsS
]IpXn hnebv°v GsX¶nepw h≥InS
Iº\nIƒ ASns®Sp°pw. AtXmSpIqSn
s]mXptaJem _m¶pIfpsS e£°W
°n\p tImSncq] t]mbhgn ImWpIbpan√,
ISsaSpØ Iº\nIƒ \nehnepap≠mhn√,
CXmWv P\tdj\n¬ \S∏nem°nb Uo
ssek≥knßns‚ BsI XpI.  A∂pw
]d™Xv a’cm[njvTnXambn Dev]mZ\
cwKw amdpsa∂mWv, a’cw ISØns‚
ImcyØnepw AXv FgpXnXffp∂ ImcyØn
epambnsb∂pam{Xw.

AXpsIm≠v hnXcWcwKØv
sIm≠phcphm≥ tI{µ k¿°m¿ B{Kln
°p∂ Uosse≥knßpw CXns‚ as‰mcp
]Xn∏n√msX as‰m∂pamIns√∂p \ap°p
a\knem°mw.c≠mbncØnaq∂p sshZypXn
\nbaw \S∏nem°p∂ kabØv C¥ybnse

F√m CeIv{Snkn‰n t_m¿UpIfpw tN¿∂p
≠m°nb \jvSw Fgp]Xn\mbncw tImSn
bmWv C{X \jvSw C√mXm°m\pw
Imcy£aX hf¿Øm\pamWv \nbaw
sIm≠ph∂v t_m¿UpIsf√mw am‰n
Iº\nIfm°nbXv.

sshZypXnbpsS ImcyØn¬ kwÿm
\ßƒ°v kzX{¥amb Xocpam\saSp°p
hm≥ A[nImcapfft∏mƒ Xs∂ apX¬
apS°n\p ]Wan√msX hebp∂ kwÿm\
k¿°mcpIƒ tI{µ k¿°mcns‚ kΩ¿±
ßƒ°p hgßn aq∂p kwÿm\ßsfm
gnsI F√mw Xs∂ Iº\nIfmbn amdn.
tI{µ ̀ cW{]tZißƒ am{XamWv Ct∏mƒ
Iº\nbmImsX \ne\n¬°p∂Xv. Iº\n
Ifmbn amdnbXn\ptijw ]Xn\©p h¿jw
]n∂n´pIgn™p hmZKXnIsfm∂pw Xs∂
\S∂n´n√, hnPbn®n´n√. ]ns∂ F¥n
\mWp \nbaw sIm≠ph∂sX∂ tNmZyw
`cWm[nImcnIƒ°p apIfn¬ tNmZyNn”
ambn \n¬°p∂p.  C¥ybnemsIbpff
sshZypXn Iº\nIƒs°√mw IqSn Ct∏mƒ
\nehnepff \jvSw \mepe£w tImSn
cq]bmWv.

sshZypXn \nbaw c≠mbncØn
aq∂p e£yw sh®ncn°p∂Xv C¥ybnse
sshZypXn taJe kzImcykwcw`I¿°p
Xpd∂p sImSp°pI F∂XmWv. B e£y
Ønte°p FØp∂Xn\p th≠nbmWv Uo
ssek≥knwKv F∂ t`ZKXn ]m¿esa‚n¬
AhXcn∏n°phm≥ Dt±in°p∂Xv.
F∂m¬ CØcØnepff Uossek≥
knwKv \S∏m°nbXpsIm≠v Imcyans√∂v
tI{µk¿°mcns‚ Bkq{XW hn`mKamb
\oXn BtbmKv CXn\Iw Xs∂ dnt∏m¿´v
\¬Inbn´p≠v. Hmtcm kwÿm\Øpw
sshZypXn taJe sa®s∏SpØnsbSp°p
∂Xn\v hnhn[ XcØnepff \S]SnIfmWv
Bhiysa∂pw Ah¿ Nq≠nIm´p∂p.
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Hcp A®n¬ hm¿sØSpØXpsIm≠v Imcy
ans√∂pw tcmKØn\\pkcn®v NnIn’
thWsa∂pw Ah¿ \n¿t±in°p∂p.
kzImcy kwcw`Isc Gev]n®XpsIm≠v
{]iv\ ]cnlmcamhns√∂v Ah¿°v
t_m≤ys∏´n´pap≠v. I¿jIkacsØ
XpS¿∂p≠mb kmlNcyw sshZypXn \nba
t`ZKXn c≠pw Ign®p \S∏nem°phm\pff
{iasØ Xs∂ XSbpsa∂v A\pam\n°mw.

tIcfØnse sshZypXn taJe
t\cnSp∂ {]iv\w Dev]mZ\ taJebnse
Ipdhpw aqe[\and°p∂Xn\pff _p≤nap´pw
BWv.  ]pdsa\n∂pw hmßp∂ sshZypXn
bpsS Afhp Ipd®psIm≠phcnIbpw
kwÿm\Øn\IØp \n∂pff sshZypXn
Dev]mZ\w Iq´pIbpw sNbvXm¬ \ΩpsS
]cm[o\XIƒ Hcp ]cn[nhsc ]cnlcn°p
hm≥ km[n°pw.  AXn\v tIcfØnte°p
kzImcy kwcw`Isc hnfn®phcptØ≠
Imcysam∂pan√.  CXn\Iw Bkq{XWw
sNbvXn´pff ]≤XnIƒ kab_‘nXambn
]q¿Ønbm°nbm¬ Xs∂ [mcmfw.

Uossek≥knßns‚ Bhiyw
hcp∂Xv kwÿm\Øn\p ]pdsa sshZypXn
Dev]mZ\ \nebßƒ ÿm]n®ncn°p∂
kzImcy kwcw`I¿°v Ah¿ Dev]mZn
∏n°p∂ sshZypXn hnev°phms\mcnSw
D≠m°pI F∂Xpam{XamWv.  k¿°m¿
hnemkw Iº\nIsf hnizmkan√mØXp
sIm≠mWv kzImcy kwcw`I¿ hnXcW
cwKtØ°p IS∂ph∂m¬ Ah¿°p t\cn´p
sshZypXn hn‰pImim°mw F∂ Nn¥bpw
IqSnbmWv CXns‚ ]n∂n¬ {]h¿Øn°p
∂Xv.  hnXcW cwKØv {]h¿Øn°p∂Xv
ssek≥kv Bhiyan√mØXpsIm≠v
dKpte‰dn IΩoj\n¬ cPnÃ¿ sNøp∂
Iº\nIƒ°v sshZypXn hnXcWw
Gs‰Sp°mw.  AØcØnepff Iº\nIƒ°v
\nehnepff k¿°m¿ Iº\nIfpsS s\‰v
h¿°v hmSI sImSpØv D]tbmKn°pIbpw

sNømw.  BbXpsIm≠v ]pdsabpff
sshZypXn Dev]mZ\ Iº\nIƒ°p Xs∂
AhcpsS k_vknUnbmbn Ah¿°v
Bhiyapff kwÿm\ßfn¬ hnXcW
Iº\nIfp≠m°n  Dev]mZn∏n°p∂
sshZypXn t\cn´v D]t`m‡mhn\p hn¬°p
hm≥ km[n°pw, AXmWv AhcpsS
e£yhpw. dKpte‰dn IΩoj≥ \n›bn
°p∂ Xmcn^v sh®v hn¬°pIbpw sNømw,
k_vknUnsb√mw kwÿm\ k¿°mcpIƒ
ap≥Iqdmbn \evIp∂ps≠¶n¬ am{Xw
\¬Inbmepw aXnbmhpw,  CXn¬]cw
kuIcyw F¥p thWw.

F∂m¬ Dev]mZ\cwKØp \S∏m
°nb Uossek≥knwKv hnXcW taJe
bn¬ \S∏nem°nbmepw Imcyßƒ sa®
s∏Sns√∂v CXn\Iw Xs∂ F√mh¿°pw
t_m≤ys∏´ ImcyamWv.  k¿°m¿
Iº\nIfpsS Xs∂ sshZypXn irwJe
Xs∂ D]tbmKn°p∂XpsIm≠v AXn¬
am‰sam∂pw D≠mIn√. D]tbmKn°p∂
sshZypXn°v as‰mcp Iº\n _n¬Xcp
sa∂pam{Xw, Cusbmcp am‰Øns‚ Bhiyw
F¥msW∂v F{X BtemNn®n´pw ]nSn
In´p∂n√.  ]pdsa \n∂pw sshZypXn
sI.Fkv.C._n. \evIp∂Xn\p ]Icw
as‰mcp Iº\n \¬Ipsa∂pam{Xw,
IΩoj≥ \n›bn°p∂ Xmcn^n¬ Xs∂
sImSp°Wsa∂pffXpsIm≠v A°mcy
Ønepw am‰an√.  AXpsIm≠v Uossek≥
knwKv AXp Uok‚mb Imcyhpa√. AXp
sIm≠v Uok≥kn sIm≠p hcm\pw t]mIp
∂n√.  AXn\p ]Icw sI.Fkv.C._n. F∂
Iº\nsb t\csØ ImWn®ncp∂ [q¿Øp
≠m°p∂ \bßfn¬ \ns∂ms° amdn
\∂mbn amt\Pv sNøphm≥ km[n®m¬
am{XwaXn \ΩpsS ÿm]\sØ \jvS
an√mØ ÿm]\ambn \ne\ndpØphm≥.
AXn\p Ct∏mgsØ amt\Pvsa‚ n\v
km[n°pw F∂ Dd®hnizmkhpap≠v.

¯
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A Rogowski coil is an electrical device

for measuring alternating current (AC) or

high-speed current pulses. They work by

sensing the magnetic field caused by the

current without the need to make an

electrical contact with the conductor.

Since the voltage

that is induced in the

coil is proportional to

the rate of change

(derivative) of current

in the straight

conductor, the output

of the Rogowski coil is usually connected

to an electrical (or electronic) integrator

circuit to provide an output signal that is

proportional to the current. Single-chip

signal processors with built-in analog to

digital converters are often used for this

purpose.  It can also be made “self

integrating” (e.g., no external circuit) by

placing a low inductance resistor in

parallel with the output.  This approach

also makes the sensing circuit more noise

immune.

These coils have been used in various

forms for detecting and measuring

electric currents for decades but it is only

in recent years that their potential is

being realised on a commercial scale. This

combination of coil and integrator

provides a system where the output is

Rogowski Coil

 Edited by
Dr. KrishnaKumar M.

Asst. Engineer

independent of frequency,   which has an

accurate phase response, and which can

measure complex current  waveforms. The

output from the

integrator can be

used with any

form of electronic

i n d i c a t i n g

device such as a

v o l t m e t e r ,

o s c i l l o s c o p e ,

protection system

or metering equipment. The coils are

wound either on a flexible former that is

subsequently wrapped round the conduc-

tor to be measured or on a rigid toroidal

former.

Various approach in making

Rogowski coil consists of a helical coil of

wire with the lead from one end

returning through the centre of the coil to

the other end so that both terminals are at

the same end of the coil. This approach is

sometimes referred to as a counter-wound
Rogowski. Other approaches use a full

toroid geometry that has the advantage

of a central excitation not exciting

standing waves in the coil. The whole
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assembly is then wrapped around the

straight conductor whose current is to be

measured. There is no metal (iron) core.

The winding density, the diameter of the

coil and the rigidity of the winding are

critical for preserving immunity to

external fields and low sensitivity to the

positioning of the measured conductor.

Rogowski coils are not suitable for
measuring direct currents but by careful
design, systems can be built that measure
at frequencies as low as 0.1Hz. The
high-frequency limit is determined by the
self-resonance of the coil and depends on
the coil design. High-frequency limits in
the range 20kHz to1MHz are  typical.
Very high frequency measurements can be
made using a Rogowski coil by
terminating the coil with a low impedance
and using the self-inductance of the coil
to perform the integration. The output
signal is then a current rather than a
voltage. Coils operating on this principle
have been used to measure currents up to
100MHz.

Advantages

A Rogowski coil as said earlier is ‘
linear’; it does not saturate and the
mutual inductance between the coil and
the conductor is independent of the
current.

1. Many of the useful features of

Rogowski coil systems result from

their linearity.

2. They have a wide dynamic range in

that the same coil can be used to

measure currents ranging from a few

milliamperes to several million

amperes.

3. Calibration is easier because the coil

may be calibrated at any convenient

current level and the calibration will

be accurate for all currents including

very large ones.

4. They respond accurately to transient

currents which makes them an excel

lent choice for use in protection sys-

tems and for measuring current

pulses.

5. They are useful in situations where

the approximate value of the current

to be measured is not known before-

hand.

6. Coils wound on flexible formers have

the additional unique feature that

they can be wrapped round the

conductor being measured. A long

coil can be used as a compact portable

device to measure the current in large

conductors. Flexible coils can be

manufactured with a cross-section

only a few millimetres (fraction of an

inch) across and can be used where

there is limited space round the

conductor.

7. It is not a closed loop, because the

second terminal is passed back

through the center of the toroid core

(commonly a plastic or rubber tube)
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and connected along the first

terminal. This allows the coil to be

open-ended and flexible, allowing it

to be wrapped around a live

conductor without disturbing it.

However, positioning of the measured

conductor is important in that case:

It has been shown that, with flexible

sensors, the effect of the position on

the accuracy ranges from 1 to 3%.

Another technique uses two rigid

winding halves with a precise

locking mechanism.

8. Due to its low inductance, it can

respond to fast-changing currents,

down to several nanoseconds.

9. Because it has no iron core to

saturate, it is highly linear even when

subjected to large currents, such as

those used in electric power

transmission, welding, or pulsed

power applications. This linearity also

enables a high-current Rogowski coil

to be calibrated using much smaller

reference currents.

10. No danger of opening the secondary

winding.

11. Lower construction costs.

12. Temperature compensation is simple.

13. For larger currents conventional

current transformers require an

increase of the number of secondary

turns, in order to keep the  output

current constant. Therefore, a

Rogowski coil for large current is

smaller than an equivalent rating

current transformer.

Disadvantages

This type of coil also has some

disadvantages over other types of current

transformers.

· The output of the coil must be passed

through an integrator circuit to ob-

tain the current waveform. The inte-

grator circuit requires power, typi-

cally 3 to 24Vdc, and many commer-

cial sensors obtain this from batter-

ies.

· Traditional split-core current trans-

formers do not require integrator cir-

cuits. The integrator is lossy, so the

Rogowski coil does not have a re-

sponse down to DC. However, they

can measure very slow changing cur-

rents with frequency components

down to 1 Hz and less.

Applications

An area of applications where

Rogowski coils have been particularly

valuable is in the measurement of current

transients. Conventional current

transformers can become ‘confused’

during the initial

stages of a transient

especially if the

transient contains

an asymmetric

component.

Examples of tran-

sient measurements

where Rogowski

coils have been used are:

1. Monitoring the current in precision

welding systems.
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2. Measuring the plasma current in a

fusion

3. Current measurement in arc melting

furnaces: Arc furnaces use very large

fluctuating currents and they can be

made more efficient by monitoring

the current and appropriately regu-

lating the arc.

4. Monitoring electrical plant for pro-

tection purposes: Rogowski coils give

a more accurate measurement par-

ticularly of the early stages of a fault

current and are suitable for interfac-

ing with modern, all-electronic pro-

tection relays.

5. Measuring the current pulse in an

electromagnetic launcher (rail gun):

The current can be several million

amperes lasting a few milliseconds.

6. Sudden short-circuit testing of

generators.

Rogowski coils have also been used

to advantage for the measurement of

steady currents. Energy management

systems that monitor the current

consumption patterns of large

buildings and industrial plant are

becoming increasingly important. Some
systems use Rogowski coils because of
their versatility.

They are useful for measurement of
the harmonic components in electric
currents because,being exceptionally
linear, they faithfully reproduce the
harmonic content.

Rogowski coils are also used to
 measure currents with complex wave
forms such as in thyristor circuits. They
are used in the Railway Industry to
monitor the signaling currents in railway
lines.

Flexible coils have been used to trace
the currents induced in metal structures
exposed to magnetic fields, for example
near a large transformer.

The flexible coil has an educational
value as an excellent practical
demonstration of Ampère’s Law.

Picture of various measuring
Rogowski coils measuring instrument is

shown for reference

Reference

[1] What is Rogowski coil ? Basic-

electrical www.wlectricalunits.com

[2] Using Rogowski coils for transient

current measurements’,  David A.

Ward    and John La T. Exon, IEE

Engineering and Science Journal,

June 1993, pp105 - 113.

[3]  The Wayback Machine - https://

web.archive.org/web/

20160304102532/

[4]   http://home page.ntlworld.com/

rocoil/Pr7o.pdf
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A`bm¿∞n {]hmlw
KpcpPn

bp≤ßƒ sImSpºncns°mffptºmƒ
cmPyßfn¬ \n∂pw {]mWc£m¿∞w a‰p
cmPyßfnte°v A`bm¿∞nIfmbn Iq´
tØmsS ]emb\wsNøp∂ hm¿ØIƒ
bp≤Imeßfn¬hmbn°mdp≠v, sI.Fkv.C.
_n.bn¬ Iq´]emb\ßƒ°v F¥v {]k
‡nsb∂p tNmZn°p∂hcp≠mImw, Npcp
ßnb ]£w ÿewam‰ DØchpIfnSp∂
No^v F©n\ob¿°p C°mcyw ]nSnIn´pw.
A{Xb[nIw t]cmWv Iq´ ]emb\Øn\pw
A`bm¿∞nIfmbpw t]cp \¬Ip∂Xv,
C{Xbpw ]d™n´pw ]nSnIn´nbns√¶n¬
sXfn®ßp ]dbmw; Unkv{Sn_yqj≥
taJebn¬ \n∂pw {Sm≥kvanj≥ hnßn
te°pw P\tdj≥ taJebnte°pw ÿew
am‰Øn\mbn Iyq \n¬°pIbmWv BfpIƒ;
{]tXyIn®v AknÃ‚ v F©n\ob¿am¿.
F¥psIm≠v  C{Xb[nIw t]¿ hoSpw
\mSpw Dt]£n®pt]mIphm≥ Xømdmhp∂p/
{Sm≥kvanj\nepw P\tdj\nepw t]mÃnwKv
sImSp°pIbmsW¶n¬ s]mXpÿewam‰
At]£Ifn¬ `qcn]£hpw CeIv{Sn°¬
sk£\pIfn¬ \n∂pw amdnt∏mIp∂hcp
tSXmWv.  F√mh¿°pw ̀ bamWv, t]SnbmWv
sk£≥ B^okn¬ tPmen sNøphm≥.
t\csØ sk£≥ B^okn¬ t]mIphm≥
BfpIfp≠mbncp∂p. F∂m¬ ]Øp
h¿jßƒ°p apºv tamU¬ sk£≥
\S∏nem°nbXn\ptijamWv AknÃ‚ v
F©n\ob¿am¿°v Cu `bhpw k¶Shpw
HmSnt∏mIphm\pff tXm∂epw F√mw
XpSßnbXv.  CSnsht´‰hs‚ Xebn¬

]mºp ISn®psh∂p ]dbp∂Xpt]mse
sk£≥ B^okn¬ ssIImcyw sNøphm
\pff Ipsd t{]m{KmapIfpw IqSn h∂t∏mƒ
Ft∏mƒ h´mbn F∂p tNmZn®m¬ aXn
sb∂ Ahÿ. ̀ bm\Iamb, ̀ oIcamb Hcp
Imemhÿ hyXnbm\amWv sk£≥
B^okpIfn¬ h∂ps]´ncn°p∂Xv.  Poh\
°mcpw Akn. F©n\ob¿amcpw IjvS∏mSp
IfpsS \Sphn¬ \n∂psIm≠mWv B^okp
sIm≠p t]mIp∂Xv.  sk£≥ B^okp
IfpsS tPmen`mcw Ipdbv°psa∂p {]Jym]n
®p sIm≠mWv ]n.Fw.bp. F∂ kwhn[m\w
sIm≠p h∂Xpw hoºnf°nbncp∂Xpw.
F√mw Ign™t∏mƒ ]n.Fw.bpImscbpw
sk£≥ B^okpIm¿ hlnt°≠
Ahÿbmbn;  Fs¥mcp alm`mKyw.
tamU¬ sk£≥ F∂ k¶ev]w Nne
sk£\pIfn¬ kz]v\ßfn¬ am{XamWv.
Aßs\bpffnSßfn¬ ÿeIme t_m[
apff AknÃ‚ v F©n\ob¿amsc ImWp
hm≥ Xs∂ In´n√; AhcpsS IÆnepw
aq°nepw sNhnbneqsSsb√mw ]pIbmWv
t]mIp∂Xv. \Ωƒ ImWmØXmWv, F√mw
Ah¿°v Hcp I´∏pIbmbmWv tXm∂p∂Xv.
ZnhkwtXmdpw ]cnjvIcn°p∂ tkm^v‰v
shbdpIƒ, Hcp Um‰bpw acymZbv°p
In´mØ t{]m{KmapIƒ, BhiyØn\p
t\m°nbm¬ h´w IdßnsIm≠ncn°p∂
s\‰v h¿°v kv]oUpIƒ, KqKnƒ am∏n√msX
B¿°pw Xs∂ sk£\nse {Sm≥kvt^m¿
adpIfpw sse\pIfpw AdnbmØ kwhn[m\
ßƒ, Kymßv, Kymßmbn Imcyßƒ sNbvXp

Æ
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hcptºmƒ ]cmXnIsf√mw ]Xn∑Sßmbn
_p°pIfn¬  \ndbp∂ ImgvN, sabn‚\≥kv
sNøphm≥ Bfpw A¿∞hpan√mØXp
sIm≠v F´pImenhet]mse tXm∂n°p∂
sshZypXn irwJeIƒ. sk£≥ B^o
kns‚ ]cn[nbnepff F√m ÿmhc  PwKa
hkvXp°fpsSbpw Htcsbmcp AhImin
AYhm DØchmZn sk£≥ B^oknse
AknÃ‚ v F©n\ob¿ F∂ `mKyhm\pw.
Iºns]m´n hoWmepw Iºn s]m´msX
t]mÃp hoWmepw ]Wn°msc hnfn®p
tPm’yw t\m°msX F√mh¿°pw Adn
bp∂ DØcw Ht∂bpffp.  sk£\nse
AknÃ‚ v F©n\ob¿, kIeam\ kw`h
ßfpw AknÃ‚ v F©n\ob¿°v XosdgpXn
sImSpØ t]msebmWv Xmsgbpw apIfnep
apffhcpsS at\m`mhw. thsd Bcpw DØc
Øn\pth≠n \nL≠p Xnc™p HmSn
\St°≠.

AXpsIm≠v ÿew am‰Øns‚
At]£ £Wn®m¬ sk£≥ B^okn
epffhsc√mw Iq´ ]emb\amWv; A`bm¿
∞nIfmbn {Sm≥kvanj\nte°pw P\tdj
\nte°pw GX‰whscbpw t]mIphm≥ Xøm
dmWv. aXn, t\csØ P\tdj\n¬ Npcpßn
bXv c≠p h¿jw h¿°v sNøWsa∂v \n_
‘\IƒaqeamWv Bsf In´nbncp∂sX
¶n¬ Ct∏mƒ P\tdj≥ taJe P\kar≤
amWv. C\n \n¿_‘ambpw sk£≥ B^o
kn¬ c≠ph¿jw h¿°v sNøWsa∂
\nbaw sIm≠phtc≠ Ahÿbnte
°mWv ImcyßfpsS t]m°v. Cu Iq´
]emb\w Hgnhm°Wsa¶n¬ hy‡ambn
Imcyßƒ hniIe\w sNbvXpsIm≠v
]cnlmc am¿§ßƒ Is≠ØWw,A√msX
t]mtÃPv Ãmºv H´n°p∂Xpt]mse H´n®n
´p Imcyan√.

¯

apt√ \obs√bns∂s∂...

\√nfw sX∂en¬ sas√ XtemSn

\s√mcp \msfsb...\mSns\ \∑sb...

tXSphm≥, t\Sphm≥, hmWoSphm≥ ˛

kzkvXnbn¬ kz]v\ßƒ ImWpw kpjp]vXnbn¬,

\dpkuc`w ]cØn {]`mXØn¬.

F∂nse F∂nse∂pw \∑ hk¥w hnS¿Øm≥...

apt√ \obt√  XtemSnbns∂s∂ sas√ DW¿Øn ...

¯

Er. Zo]nI Un.‰n.
AknÃ‚vF©n\ob¿

ap√bpw \∑bpw

IhnX A`n\µ\ßƒA`n\µ\ßƒA`n\µ\ßƒA`n\µ\ßƒA`n\µ\ßƒ

National University of Advanced Legal Studies ¬
\n∂v \nbaØn¬ Ph. D  t\Snb IhnX cmaN{µ≥.
apXp]nem°mSv ]Sn™mdp ]pØ≥ aTØn¬
K.S.E.B. ap≥ sU]yq´n No^v F©n\ob¿
Bbncp∂ tUm. kn. cmaN{µs‚bpw {iotZhn
cmaN{µs‚bpw aIfpw sImSmIv atl{µ _m¶n s‚
Atkmkntb‰v sshkv {]knU‚v-- hnPbv Ipamdns‚
`mcybpamb IhnX ImtXmenIv kndnb≥ _m¶n¬
No^v amt\P¿ BWv.

¯

tUm. IhnX cmaN{µ≥
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KSEBL  Unkv{Sn_qj≥ taJe°v  G‰hpw
Bhiyw standardization BWv. AXv
sse\pIfpsSbpw a‰v installation s‚bpw
am{Xambn Npcp°n ImWcpXv. icnbmb
Bhiyw procedures s‚ standardization
BWv.

F¥mWv Ãm≥tU¿ssUskj≥?

Ct∏mƒ \Ωƒ tPmenIƒ \S∏m°p
∂Xn\v Ahew_n®p hcp∂ am¿Kßsfbpw
coXnIsfbpw (Ways and means-procedures)

CtX taJebn¬ {]h¿Øn®p hcp∂ a‰v
ÿm]\ßfnep≈ coXnItfmSpw am¿K
ßtfmSpw Xpeyam°p∂Xns\ ˛ As√¶n¬
Imem\pkrXambn ]cnjvIcn°p∂Xns\
bmWv ChnsS Ãm≥tU¿ssUskj≥
sIm≠v A¿∞am°p∂Xv.

Ãm≥tU¿ssUtkj≥ \S∏m°p∂
XneqsS Hcp ÿm]\w AXns‚ {]h¿Ø\
ßsf Iptd°qSn kpKaam°pIbmWv sNøp
∂Xv. Ct∏mƒ ]e Hm^okpIfn¬ ]ecoXn
bn¬ \S∂p hcp∂ \S]Sn {Iaßfpw Hmtcm
Hm^oknepw hXykvX KpW\nehmcØn¬
\n¿an°s∏Sp∂ sse\pIfpw hXykvX
coXnbn¬ \SØs∏Sp∂ sabn‚\≥kv
tPmenIfpw D]tbmKn°s∏Sp∂ sa‰ocnb
¬kpw F√mw Cu t{]mk neqsS IS∂p
t]mIp∂tXmsS hnXcW taJebnse
F√m Hm^okpIfnepw Hcp GIoIrX cq]w
ssIhcpIbpw ÿm]\sØ kw_‘n®nS
tØmfw {]hrØn \SØ¬, sa‰ocnb¬kv
(inventory control) F∂nh Iptd°qSn
Imcy£aamIpIbpw DtZymKÿscbpw

KSEBL˛ hnXcW taJebpsS Ãmt‚¿ssUtkj≥hnXcW taJebpsS Ãmt‚¿ssUtkj≥hnXcW taJebpsS Ãmt‚¿ssUtkj≥hnXcW taJebpsS Ãmt‚¿ssUtkj≥hnXcW taJebpsS Ãmt‚¿ssUtkj≥

ImeL´Øns‚ BhiywImeL´Øns‚ BhiywImeL´Øns‚ BhiywImeL´Øns‚ BhiywImeL´Øns‚ Bhiyw

Poh\°mscbpw kw_‘n®nStØmfw Hcp
amXrI e`yamIpIbpw sNøpw. C—mi‡n
tbmsS \S∏m°nbm¬ ÿm]\Øns‚
apJ—mb Xs∂ sa®s∏SpØm≥ Cu
{]{Inb sIm≠v km[yamIpw.

GsXms°bmWv ]cnjvIcnt°≠
ASnb¥nc {]m[m\yap≈ hnjbßƒ?

\ΩpsS tPmenIsf ]pXnb \n¿amW
{]h¿Ø\ßƒ (Projects), \nehnep≈
{]XnjvT]\ßsfbpw D]t`m‡r IW£
\pIsfbpw \ne\n¿Ø¬ (Operation &

Maintenance), hn¬°p∂ sshZypXnbpsS
hne IrXyambn ]ncns®Sp°¬ (Revenue

collection) F∂nßs\ {][m\ambn aq∂mbn
Xncn°mw .

Hmtcm taJebnsebpw \nehnse
{]iv\ßƒ As√¶n¬ t]mcmbvaIƒ
Fs¥∂v t\m°mw

1.]pXnb \n¿amW {]h¿Ø\ßƒ
 (Projects) :

]pXnb ]≤XnIfpsS Bkq{XW
Ønepw (planning)\SØn∏nepw (execution)
ka{Kamb am‰w BhiyamWv. ]≤XnIƒ
an°t∏mgpw apIfnse GsX¶nepw Hm^o
kn¬ Xocpam\n°s∏Sp∂ e£yßƒ

Er. sI.Pn. t]m‰n
AknÃ‚v FIvknIyp´ohv F©n\ob¿
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( Objectives-for example  OH Lines , new

distributiion transformers, reconductoring)

Hmtcm k¿°nƒ, Unhnj≥ XeØnte°pw
Afhv (Quantity or target) \n›bn®v
Unhnj≥ XeØn¬ Hmtcm sk£\nte
°pw F{X quantity sNøWsa∂ \n¿tZiw
sImSp°pIbpw B Afhnte°v th≠
tPmenIƒ Hmtcm sk£\pw ]≤Xnbmbn
Dƒs∏SpØpIbpamWv sNøp∂Xv. CXv
XnI®pw Aimkv{Xobhpw sNøp∂ tPmen
bn¬ \n∂v icnbmb {]tbmP\w e`n°mØ
Xpamb coXnbmWv. Hmtcm{]tZiØn\p
a\pkcn®v AhnSpsØ t]mcmbvaIsf
]cnlcn°p∂Xpw Ct∏mgp≈Xnepw anI®
hcpam\w t\Sm≥ ]cym]vXhpamb tPmen
Isf I≠p]nSn°pI F∂XmWv Bimky
amb coXn. CXn\v system parameters
ASnÿm\s∏SpØn IrXyamb data Bhiy
amWv. AØcw tPmenIƒ sNbvXp Xo¿Øm
epS≥ Dt±in® {]tbmP\w e`nt®m F∂v
imkv{Xobambn ]cntim[n°s∏tS≠Xpw
(Technical audit) BWv.

IqSmsX sk£\pIsf hcpam\Øns‚
ASnÿm\Øn¬ aq∂v {Kq∏pIfmbn Xncn®v
IqSpX¬ hcpam\ap≈ sk£\pIfnse
ASnÿm\ kuIcyßƒ sa®s∏SpØn
ÿm]\Øns‚ hcpam\w sa®s∏SpØp
∂Xn\v ]cnKW\ sImSp°p∂ coXnbn
te°v amtd≠Xp≠v.

\Ωƒ sNøp∂ Hmtcm tPmenbpw Hcp
F©n\obdnwKv I¨kv{S£≥ As√¶n¬
maintenance work BWt√m. At∏mƒ
AXn\v icnbmb Hcp procedure thWw.

Hcp new construction h¿°n\v BZyw
th≠Xv Scope, Time, cost, quality F∂nh
IrXyambn define sNøpI F∂XmWv.
AXn\p tijw D]tbmKnt°≠ equipment,

materials F∂nhbpsS specification CXpc≠pw
Dƒs∏SpØn sS≥U¿ sNbvXm¬ 2 h¿jw

warranty tbmsS \ΩpsS work sNøn°m≥
]‰nt√? {]o˛Izmfn^nt°j≥ D≈ tIm¨
{SmŒ¿amsc am{Xw ]s¶Sp∏n°Ww. Petty
contractor concept am‰Ww.               .

Execution agency sb Xocpam\n®p
Ign™m¬  Work sNøp∂Xn\v BZyw
vendor approval (tender specifications

A\pkcn®v e`yamhp∂ ]e make Ifn¬
\n∂v bidder select sNøp∂hbpsS approval
FSp°p∂ step), XpS¿∂v F©n\obdnwKv
drawing approval, approval of site acceptance

test formats F∂nhbpw thWw. Work

Schedule A{∏qhen\p ka¿∏n°Ww.
AXn\p tijamWv work execution. Work

execute sNøp∂Xn\v ap≥]v Factory

Acceptance Test reports verify sNtø≠Xp≠v.
Work sNøp∂tXmsSm∏w Site Acceptance

Tests \Ωƒ witness sNbvXv certify sNbvXv
t]mIp∂p.

Work sNbvXXn\v tijw As built

drawing ka¿∏n°p∂p. AtXmsS B
tPmen Hcp clear chapter Bhp∂p.

Engineering Design approvals sImSp
°p∂Xn\v k¿°nƒ XeØn¬ kwhn[m\w
BhiyamWv. Hmtcm tPmenbpw unique

BbXpsIm≠v Hmtcm tPmenIƒ°pw
design / drawing approval BhiyamWv
Approved drawing A\pkcn®v am{Xw
\n¿an°p∂Xv sIm≠pw Approved Materials

am{Xw D]tbmKn°p∂XpsIm≠pw \nehn
se coXnbn¬ \n∂v Gsd sa®s∏´ coXn
bn¬ construction h¿°v \SØm\mhpw.
KpW\nehmcØn¬ KWyamb sa®s∏Sp
Ø¬ D≠mhpIbpw AXphgn sse\pIfpsS
hnizmkyX (Reliability)ImcyambnIqSpIbpw
outages IpdbpIbpw maintenance \v sNehm
°s∏Sp∂ ]Whpw kabhpw KWyambn
IpdbpIbpw sNøpw.
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SCM eqsS IrXyambpw KpW\nehmc
ap≈Xpamb material kabØn\v e`yamIp
∂n√. Circle, division XeØn¬ hmßp
tºmƒ KpW\nehmcw Dd∏phcpØm\m
hp∂n√. CXv \nehnse Plan  work

execution-s\ henb tXmXn¬ _m[n®Xmbn
2018 apX¬ Ctßm´p≈ ZypXn h¿°pIfpsS
Uos‰bn¬kv ]cntim[n®m¬ hy‡amIp∂
XmWv. F¶n¬ ]ns∂ sa‰ocnb¬ kssπ
sNøp∂Xv tIm¨{SmŒdpsS kvtIm∏n¬
Dƒs∏SpØcptXm?

icnbmb specification Xømdm°p Ibpw
sS≥U¿ conditions IrXyambn \n¿hNn
°pIbpw FAT  certificates, SAT format F∂nh
IrXyambn ]men°pIbpw sNbvXm¬ CXv
km[yat√?

2. Operation & Maintenance -

Standardization :

]pXpXmbn Znhkhpw hcp∂ tPmen
Ifpw ZypXn tPmenIfpw Ãm^ns‚ e`yX
°pdhpw ImcWw an° Hm^okpIfnepw
sabn‚\≥kv tPmenIƒ IrXyambn \S°p
∂n√. AXpsIm≠p Xs∂ Unhnj≥/ k_v
Unhnj≥  XeØn¬ sabn‚\≥kv tPmenI
ƒ°mbn {]tXyI Sow k÷am°p∂XmWv
Iptd°qSn \√Xv .

Routine Maintenance \v  aq∂v coXnIƒ
s]mXpsh e`yamWv.

Hmtcm Hm^oknsebpw samØw
{In´n°¬ installations  enÃv sNbvXv annual

maintenance plan Xømdm°n F√m
equipment/ installation s\bpw planned
maintenance \SØpI F∂XmWv BZysØ
coXn.

CXn¬ standardization s‚ `mKambn
Hmtcm equipment \pap≈ maintenance sN°v
enÃv Xømdm°pIbpw AhnsS tPmen°v
\ntbmKn°s∏Sp∂ Sow sN°v enÃv A\p

kcn®v tPmenIƒ sNbvXv forms fill sNbvXv
equipment availability  Dd∏m°pI F∂
XmWv coXn. Cu coXn Ahew_n°p∂Xn
eqsS F√m critical installations Dw ]cn]m
en°s∏Sp∂ps≠∂v Dd∏m°m\mhpw.
Maintenance Sow {]tXyIambn k÷oIcn
°p∂XpsIm≠v samØØn¬ D]tbmKn°
s∏Sp∂ materials, maintenance procedure
samØØn¬ hmßn kq£nt°≠ main-
tenance spares  F∂nhbpsS ImcyØnepw
KWyamb sa®s∏SpØ¬ km[n°pw.

c≠masØ coXn, anI® KpW \nehmc
ap≈ equipments hmßpIbpw AXns‚
Original Equiment Manufacturer (OEM) \p
Xs∂ Annual Maintenance Contract Icm¿
sImSp°pIbpw sNøpI F∂XmWv. CXv
\ΩpsS t]msebp≈ ÿm]\ßfn¬
]q¿Wambpw \S∏m°¬ hnjaIcamWv.
aq∂masØ coXn Condition Monitoring

sNøpIbpw {]iv\ap≈h am{Xw sabn‚
\≥kv \SØpIbpw sNøpI F∂XmWv.
CXn\v Thermal Imaging Camera t]mep≈
imkv{Xob am¿Kßƒ Ahew_nt°≠
Xmbn´p≠v. F∂m¬ ]pdsabp≈ ÿm]\
ßƒ Ahew_n°p∂Xpw G‰hpw sNehv
Ipd™Xpw ^e{]Zhpamb coXn CXmWv.

3. REVENUE  MANAGEMENT:

\nehn¬ revenue {]h¿Ø\ßfn¬
DØchmZnØw kw_‘n®v hy‡X
Ipdhp≠v. {Sm≥kvanj\n¬ \n∂v sk£≥
kzoIcn® sshZypXnbpsS Afhv, D]t`m
‡m°ƒ°v hn‰ sshZypXnbpsS Afhv,
]ncns®Spt°≠ XpI, If£≥ F^njy
≥kn, In´m°Sßƒ Xncn®p]nSn°¬
Chsbms° ]q¿Æambpw revenue hn`mK
Øns‚ DØchmZnØam°pIbpw SS Xs‚
Soanep≈ SE, SA, Hmh¿ko¿, sse≥am≥
XpSßnbhcpambn tN¿∂v Cu tPmenIƒ
]q¿Æambn \n¿hln°pIbpw thWw. Cu
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tPmenIfn¬ \n∂v AE amsc ]q¿Æambn
Hgnhmt°≠XmWv.

kvam¿´v ao‰dpIƒ ÿm]n°pIbpw
{]o˛s]bvUv _n√nwKnte°v amdpIbpw
sNtø≠Xmbn´p≠v. Kh¨sa‚ v IpSn»nI
Iƒ ImeXmakw IqSmsX ÿm]\Øn
te°v In´p∂Xn\v Bhiyamb \bcq]oIc
Whpw AXymhiyamWv.

IrXyamb hnhcßfpsS A`mhw:

\nehn¬ Hcp sk£\n¬ Xs∂
FhnsSms° reconductoring \SØn,
Fs¥m°{]XnjvT]\ßfn¬ maintenance

sNbvXp, GsXms° make equipment D≠v,
GXv sse\pIƒ GXv ImeL´Øn¬
]WnXXmWv, D]tbmKn®ncn°p∂Xv GXv
conductor BWv XpSßn Xocpam\ßƒ
FSp°p∂Xn\mhiyamb{][m\ hnhcßƒ
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? Cw•ojnepw aebmfØnepapff teJ\ßƒ FgpXn Xømdm°ntbm,
PDF t^m¿am‰ntem Ab®pXcWsa∂v A`y¿∞n°p∂p.

????? sslU¬ _pff‰n¬ {]kn≤oIcn°p∂Xn\mbpff, Ip´nIfpsS cN\Iƒ
C˛sabnentem, hm v́km∏ntem Ab®pXtc≠XmWv.

????? 15 hbkn\p Xmsg, 15 hbkn\p apIfn¬ F∂o c≠v hn`mKßfnembn
IYIƒ, IhnXIƒ, imkv{X teJ\ßƒ, bm{Xm°pdn∏pIƒ F∂nßs\
{]kn≤oIcWtbmKyambh  C˛sabnentem, hm´vkm∏ntem Ab®pXtc≠XmWv.

IØp-Iƒ Ab-t°≠ hnemkwLetters to the Editor

t]mepw \ΩpsS hnXcW hn`mKw sk£≥
Hm^okpIfn¬ e`ya√.  Hmtcm sk£\n
sebpw HT sse\pIƒ, {Sm≥kvt^m¿
adpIƒ, LT sse\pIƒ F∂nh IrXyambn
map sNøpIbpw Chbn¬ XpS¿ tPmenI
ƒ°v Xømdm°s∏Sp∂ FÃnta‰v \nehnse
installation kw_‘n® ]q¿Æ hnhcßƒ
Dƒs°m≈n®XpamsW¶nte duplication

Hgnhm°m\mhq.

Cßs\ LS\m]chpw Zo¿Lho£W
tØmSp IqSnbXpamb sa®s∏SpØepIƒ
sIm≠ph∂m¬ am{Xta hnXcW taJe
sa®s∏SpIbp≈q. AXneqsS am{Xta
D]t`m‡m°fpsS AwKoImchpw A]IS
clnXambn tPmenIƒ sNøm\p≈ \nehm
cap≈ sse\pIfpw IrXyamb hnhcßfpsS
e`yXbpw km[yamIq.

¯
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BapJw

sshZypXn ssIImcyw sNøptºmƒ
AXpsIm≠p≠mImhp∂ A]ISßsfbpw
\mi\„ßsfbpw  \nb{¥n°p∂Xn¬
G‰hpw henb ]¶phln°p∂Xv irwJe
bpsS F¿ØnwKv As√¶n¬ {Ku≠nwKv
LS\bpw AXns‚ cq]I¬]\bpw IrXy
amb \n¿amWhpw F¿ØnwKv knÃØn
s‚bpw F¿ØnwKv knÃhpambn _‘s∏´p
{]h¿Øn°p∂ kpc£m D]IcWßfp
sSbpw  IrXyamb {]h¿Ø\hpamWv
F∂Xns\∏‰n sshZypX kpc£bpambn
_‘s∏´p {]h¿Øn°p∂ F©n\ob¿
am¿°v  hncp≤m`n{]mbw D≠mhm\nSbn√.
BbXn\m¬ KSEBL s‚ hnXcW irwJe
bpsS `mKambn {]h¿Øn°p∂ F¿ØnwKv
knÃØns‚ LS\bpw cq]I¬]\bpw
\n¿ΩmWhpw F¿ØnwKv  tPmenIfpw
kpc£ Dd∏m°m≥ cmPysØ sshZypXn
kpc£m \nbaßfpw N´ßfpw \n¿t±in
°p∂ am\Zfißƒ {]ImcamtWm F∂p
]cntim[n°p∂Xv ChnSpsØ sshZypX
A]ISßfpsS XpS¿°YIfpsS ImcW
ßƒ a\knem°m≥ klmbn°pw.

AtXmsSm∏w irwJebpsS F¿ØnwKv
knÃhpambn tN¿∂p {]h¿Øn°m≥
{]m]vXnbp≈ kpc£m D]IcWßƒ
IrXyambn ÿm]n°m\pw kpc£ \¬I
Ø°hn[w Ahsb {]h¿Øn∏n°m\pw
th≠ kmlNcyw KSEBL hnXcW irwJe
bpsS \nehnep≈  F¿ØnwKv kwhn[m\w
Hcp°p∂pt≠m F∂Xpw ]cntim[nt°
≠Xv G‰hpw {][m\amWv.

sshZypX A]ISßfpw hnXcW irwJebpsS

F¿ØnwKv am\Zfißfnse hogvNIfpw:

Hcp AhtemI\w.

C°mcyßƒ imkv{Xnbambpw kt¶
XnIambpw hnebncpØnbm¬ sshZypXn
ssIImcyw sNøptºmƒ s]mXpP\ßƒ
°pw Poh\°m¿°pw kpc£nXXzw Dd∏m
°m≥ sshZypXn \nbahpw _‘s∏´
kpc£m N´ßfpw \njvI¿jn°p∂Xpw
Dd∏mt°≠Xpamb kmlNcywKSEBL ̨ s‚
\nehnse hnXcW kwhn[m\Øn¬
Hcp°s∏Sp∂n√ F∂v ]dbmXncn°m
\mhn√.

hnXcW irwJesb kw_‘n®
ASnÿm\ kmlNcyßƒ CXmbncns°,
Ahsb∏‰n IrXyambn ]Tnbv°m\pw
kpc£m Imcyßfpambn _‘s∏´
F¿ØnwKns‚bpw kpc£m D]IcWßfp
sSbpw IrXyamb {]h¿Ø\w Dd∏m°p∂
Xn\pambn hnXcW irwJebpsS cq]I¬
]\bnepw \n¿amWØnepw th≠ XncpØ
epIƒ \SØm≥ XømdmhmsX shdpsX
kpc£sb∏‰n {]kwKn°pIbpw eLpteJ
Iƒ hnXcWw sNøpIbpw \mSIßfpw
PmYmIfpw \SØpIbpw sNbvXXpsIm≠v
am{Xw kpc£m A¥co£w sa®s∏SpØm
\mIptam?

hnXcW irwJebnse F¿ØnwKv
kwhn[m\ßƒ:

F¿ØnwKv F∂Xv G‰hpw Ffp∏w
sNømhp∂ Hcp sshZypX IW£≥ BWv

Æ

Er. kn.]n. tPm¿Pv
sU]yq´n No^v F©n\ob¿ (dn´.)
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F∂p tXm∂psa¶nepw AXns‚ {]h¿Ø\
k¶o¿WX IrXyambn a\ nem°n am\Z
fißƒ {]Imcw \S∏m°nbn√ F¶n¬
Dt±in°p∂ ̂ ew e`n°n√ F∂p am{Xa√
hnXcW irwJebpsS Imcy£aXsbbpw
kpc£sbbpw s]mXpP\ kpc£sbbpw
kmcambn _m[n°pw.

F¿Ønte°v (`qanbnte°v) _‘n∏n
°p∂ F√m tPmensbbpw F¿ØnwKv F∂p
]dbpsa¶nepw  AXns‚ BhiyIXbpw
D]tbmKhpw kµ¿`hpw ÿehpw knÃhpw
A\pkcn®v AXns‚ tPmenbnepw {]h¿Ø
\Ønepw hyXymkap≠v. AXv IrXyhpw
hy‡hpamb Dt±itØmSpw \n¿t±in°
s∏´ am\Zfißƒ A\pkcn®pw sNbv
Xm¬ am{Xta Dt±in°p∂ ^ew e`n°pI
bp≈q.

LT - hnXcW irwJebn¬ s]mXpsh
c≠p Xcw F¿ØnwKv IW£\pIƒ BWv
D]tbmKn°s∏Sp∂Xv.

1. knÃw F¿ØnwKv As√¶n¬ \yq{S¬
F¿ØnwKv

2. kpc£m F¿ØnwKv As√¶n¬
t_mUn F¿ØnwKv.

km[mcW {]h¿Ø\ßfn¬ sshZyp
Xn {]hln°m≥ Dt±in°mØ teml`mK
ßƒ  F¿Øpambn  _‘n∏n®v Ahiy
kµ¿`ßfn¬ (kpc£mkw_‘nbmb
hnjbßfn¬)F¿Ønte°v"fault-current"

˛ s‚  kpKaamb  sshZypXn {]hmlw Dd∏m
°p∂Xn\mWv kpc£m F¿ØnwKv As√
¶n¬ t_mUn F¿ØnwKv F∂p hnh£n
°p∂Xv.

F∂m¬ knÃw F¿ØnwKv As√¶n¬
\yq{S¬ F¿ØnwKv IqSpX¬ k¶o¿WamWv.
\yq{S¬  Iºn F∂Xv km[mcW kmlNcy
Øn¬ temUn¬ \n∂pw tkmgvknte°v

(Generator or Transformer) sshZypXn {]hln
°m≥ (return path)  Dt±in®v ÿm]n°p
∂XmWv. Hcp 3-phase knÃØn¬
AXneqsS HgpIp∂ Id≠v k¶o¿WamWv.

\yq{S¬ kwhn[m\w F¿Øv sNøp
tºmƒ AXns‚ k¶o¿WX icnbmbn
a\ nem°n IrXyambn sNbvXm¬ am{Xta
Dt±in°p∂ ^ew e`n°pIbp≈q.

AXmbXv F¿Øv IW£s‚ Bhiy
IXbpw ta∑Ifpw tIm´ßfpw Fs¥ms°
F∂v IrXyambn Adn™ncn°Ww.

C‚¿\mjW¬ Ãm≥tU¿Uv
IEC-60364 {]Imchpw C≥Uy≥ Ãm≥tU¿Uv
IS-3043 {]Imchpw hnXcW irwJebnse
F¿ØnwKv LS\sb TN, TT & IT F∂o aq∂p
{Kq∏pIfmbn´mWv Xcw Xncn®ncn°p∂Xv.
CXn¬ ]d™n´p≈ am\Zfißƒ {]Imcw
F¿ØnwKv knÃw D≠m°nbm¬ kpc£m
Imcyßfnepw ta∑bpsS hnjbßfnepw
IrXyamb ]cnlmcw \n¿Wbn°p∂Øn\v
{]bmkw D≠mhn√.

 {Kq∏ns‚ BZysØ A£cw
tkmgvkns‚ (P\td‰¿ As√¶n¬ {Sm≥kv
t^m¿adns‚) F¿Øpambn´p≈ IW£s\
(knÃw F¿Øv) kqNn∏n°p∂p.

c≠masØ A£cw Ce{Œn°¬
D]IcWØns‚ F¿Øpambn´p≈ IW
£s\ (kpc£m F¿Øv) kqNn∏n°p∂p.

"T"- F¿Øpambn v́ t\cn v́ LSn∏n°p∂p
F∂¿Yw (French: terre)

"I"-F¿Øpambn´ v t\cn´ v LSn∏n
°p∂n√ F∂¿Yw (French: isole) - except

through high impedance.

"N"- F¿Øv IW£≥ (kpc£m
F¿Øv) CeŒnkn‰n hnXcWirwJe hgn
G¿s∏SpØnb kwhn[m\sØ kqNn∏n
°p∂p.

Æ
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AXv \yq{Sen¬ \n∂pw thdn´ v
{]tXyIw Iºn hgntbm tI_nƒ hgntbm
BsW¶n¬ AXns\ TN-S knÃw F∂pw
kpc£m F¿Øpw \yq{Sepw tbmPn∏n®v
Htc Iºn hgntbm tI_nƒ hgntbm
BsW¶n¬ AXns\ TN-C knÃw F∂pw
]dbp∂p.

apIfn¬ ]d™Xn¬ \n∂pw Hcp
km[mcW ho´nse hbdnwKv kwhn[m\w
TN-S knÃØnemWv BWv F∂Xv a\ n
embn ImWpat√m.

sk≥{S¬ CeIv{Snkn‰n AtXmdn‰n
bpsS (CEA) 2010 kpc£m\nbaØnse 16˛mw
\º¿ N´w {]Imchpw CEA bpsS Xs∂
2010 \n¿amW am\Zfißfnse 109˛mw
\º¿ N´w {]Imchpw kpc£m F¿ØnwKv
knÃØns‚ Hcp sS¿an\¬ hnXcW
irwJe hgn D]t`m‡mhn\v  e`yamt°≠
NpaXe hnXcW ssek≥kn°v D≠v.

F∂m¬ \nehn¬ KSEBL hnXcW
irwJe hgn \yq{S¬ (knÃw F¿Øv)
am{Xta D]t`m‡mhn\v e`n°p∂p≈q.
{]tXyIw Hcp kpc£m F¿Øv sS¿an\¬
e`n°p∂n√ F∂XmWv {]mtbmKnIambn
ChnsS kw`hn°p∂Xv. AXpsIm≠v Hmtcm
D]t`m‡mhpw kz¥ambn {]tXyIw {]tXy
Iw kpc£m F¿ØnwKv knÃw \n¿Ωn®v
]cn]ment°≠nhcp∂p F∂XmWv
\nehnse ÿnXnhntijw.

KSEBL s‚ hnXcW irwJebpw
F¿ØnwKv am\Zfißfpw.

tI{µ sshZypX A[nImcn \njvI¿jn
°p∂ \n¿_‘nX N´ßƒ A\pkcn®p
thWw C≥Uybnse F√m hnXcW
ssek≥knIfpw kz¥w hnXcW irwJe
\n¿Ωnt°≠Xpw ]cn]ment°≠Xpw.

\nehn¬ CEA bpsS 2010 se kpc£m
N´ßfpw CEA bpsS Xs∂ 2010 se
\n¿amW am\Zfißfpw hnXcW irwJe
bnse F¿ØnwKv am\Zfißƒ Fßs\
bmbncn°Ww F∂v \njvI¿jn°p∂p≠v.
AtXmsSm∏w IS-3043: CODE OF PRACTICE

FOR EARTHING  F∂ C≥Uy≥ Ãm≥tU
¿Uv A\pkcn®mhWw _‘s∏´
F¿ØnwKv knÃw \n¿Ωn®v ]cn]men
t°≠Xv F∂pw CEA \njvI¿jn°p∂p.

F¿ØnwKpambn _‘s∏´ CEA bpsS
N´ßƒ Xmsg ImWn®ncn°p∂p.

1. Reg- 16 of CEA safety: Earthed terminal for

the consumer premise.

2. Reg- 41 of CEA safety: Connection with

earth for system voltage exceeding 125V but

not exceeding 650V

3.  Reg- 48 of CEA safety: Connection with

earth for apparatus exceeding 650V

4. Reg- 72 of CEA Safety: Earthing OH Lines.

5.  Reg- 73 of CEA Safety:  Safety & Protective

Devices for OH lines.

6. Reg- 74 of CEA safety: Protection against

lightning for OH lines.

7. Reg- 81 of CEA Construction Std: Earthing

of Distribution Sub Station (DSS)

8. Reg- 99 of CEA Construction STD: Earthing

of poles.

9. Reg- 101 of CEA Construction STD:

Earthing arrangements for  Protective

Guard.

10. Reg- 109 of CEA construction STD:Earthed

terminal at Consumer Premise.

11. Reg-110 of CEA Construction STD: Light-

ning protection



23

CEA bpsS kpc£m˛ \n¿amW
am\Zfißfnse _‘s∏´ hIp∏pIfpw
IS -3043: Code of Earthing Practices˛¬ ]dbp∂
_‘s∏´ A\ptOZ\ßfpw tN¿Øv
hmbn®m¬  IS-3043-¬ ]dbp∂ "TN-S"

knÃamWv C¥ybnse hnXcW ssek≥
knIƒ D]tbmKn°m≥ \n¿t±in®ncn
°p∂Xv F∂Xv-- hfsc hy‡amWv.

CXn\pw ]pdsa C≥Uy≥ Ãm≥Um¿Uv
IS-3043: CODE OF PRACTICE FOR EARTHING

˛s‚  28.2.1 ˛A\ptOZØn¬ hnXcW
irwJebn¬ A\phZn°s∏´ncn°p∂
F¿ØnwKv knÃØns\ kw_‘n®v
\¬Ip∂ \n¿t±iw CXmWv.

" \yq{S¬ F¿Øv sNbvX Hcp hnXcW
irwJebn¬ {]tXyIw {]tXyIw \yqS¬
Iºnbpw kpc£m F¿Øv Iºnbpw D≈
TN-S knÃw BWv A`nImayw."

CXn≥ {]Imcw Hcp F¿Øv sNbvX
\yq{S¬ D]tbmKn°p∂ C≥Uybnse OH

sse≥ hnXcW irwJebv°v sht∆sd
\yq{S¬ Iºnbpw kpc£m F¿Øv Iºnbpw
BWv in]m¿i sNbvXncn°p∂Xv. CXn\v
hncp≤ambn KSEBL hnXcW irwJebn¬
\yq{S¬ Iºn Xs∂ kpc£m F¿Ømbn
D]tbmKn°p∂Xv ]e kpc£m {]iv\
ßƒ°pw  ImcWamIp∂p≠v.

I¨kyqa¿ "{]ankn¬" \yq{Sepw
kpc£m F¿Øpw sht∆sd Bbn´ v
sshZypX {]XnjvTm]\w \n¿Ωn°p∂Xv
TN-S knÃØn\v A\pcq]amWv. \yqS¬ Hcp
insulated wire Dw kpc£m F¿Øn\v sNºp
Iºnbpw BWv km[mcWbmbn ChnsS
D]tbmKn°p∂Xv.

F∂m¬ KSEBL s‚ OH sse≥
irwJebn¬ \yq{S¬, C≥kpte‰¿ C√msX

metal cross arm - tem t]mÃntem sI´nXq°n
C´ncn°p∂ coXnbmWv km[mcW Ahew
_n®v ImWp∂Xv .

CEA bpsS N´ßfnse \n¿t±i{]Imcw
t]mÃnse sa‰¬ ]m¿´pIƒ F√mw
_‘n∏n®v F¿Øv sNøm≥ \n¿t±in°p
∂Xv kpc£m F¿Øn\v th≠nbmWv
F∂Xv CØcpWØn¬ Adn™ncnt°
≠XmWv.

t]mÃpIfnse \n¿±njvT tImbn¬
F¿ØpIƒ XΩn¬ _‘n∏n°p∂ Hcp
Iºn C≥kpte‰dn¬ Dd∏n® \yq{S¬
Iºnbv°v ]pdsa ÿm]n®m¬ am{Xta
KSEBL ˛s‚ hnXcW irwJe IS-3043

{]Imcap≈ "TN-S" knÃØn\v A\pcq]am
IpIbp≈q. \yq{S¬ Cßs\ C≥kpte‰¿
C√msX t{Imkman¬ Dd∏n°p∂Xv
^eØn¬ \yq{Sepw kpc£m F¿Øpw
XΩn¬ tbmPn∏n°p∂Xn\v kaamWv.
IqSmsX KSEBL OH sse\pIfn¬ kqc£m
F¿Øn\mbn Hcp Iºn {]tXyIw C√
F∂Xv kpc£m {]iv\ßsf k¿¶o¿W
am°p∂p≠v.

Npcp°n∏d™m¬ hnXcW irwJe
bpambn _‘s∏´ kpc£mam\Zfißfpw
F¿ØnwKv am\Zfißfpw IrXyambn ]men
°msX irwJe \n¿Ωn®p ]cn]men®n´v
sshZypX kpc£bpw ta∑bpw  D≠m°m≥
{ian®m¬  Fßs\ D≠mIm\mWv.....?!

(sshZypXn kpc£bpw ta∑bpw
Dd∏m°m≥ KSEBL hnXcW irwJe TN-S

knÃw {]Imcw ]p\¿\n¿ant°≠Xns‚
BhiyIX ASpØ teJ\Øn¬...)

¯
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Polychlorinated biphenyls, commonly

known as chlorobiphenyls or PCBs, are

synthetic organic chemicals belonging to

a broad family of chlorinated aromatic

hydrocarbons widely used as power
transformer insulation oil. PCBs were first

manufactured by Monsanto and were

accepted as an important industrial

breakthrough for various usage. Later, it

was found that PCBs are highly toxic in

nature and appropriate steps were taken
to ban or reduce the use of PCBs to the

extent possible. PCBs are found to be

persistent in the environment and are

classified as Persistent Organic Pollutant

(PoP) under the Stockholm Convention.

PCB’s are fire resistant with rather

high flash points. They form vapours

heavier than air, but these do not form

any explosive mixtures with air. PCB

compounds have very low electrical
conductivity, high thermal conductivity

and extremely high resistance to thermal

breakdown. Because of these physical

properties they are extensively used as

cooling liquids in electrical equipments.

PCB compounds are chemically

stable under normal conditions, however

when heated, vapours of other toxic

compounds such as polychlorinated

dibenzofurans (PCDFs) can be produced.
PCB’s are practically insoluble in water,

whereas they dissolve easily in

Poly Chlorinated Biphenyls (PCBs)

hydrocarbons, fats and other organic

compounds and they are readily absorbed

by fatty tissues. All congeners of PCB’s are

lipophilic and have a very low water

solubility that’s the reason, they easily
enter the food chain and accumulate in

fatty tissues.

The old power transformers,

Capacitors used in Electricity utilities, has
high content of PCBs and need to

eliminate in war footed manner.

Cause

Using PCBs to top up the oil in

appliances. Because of their technical

advantages and the ease with which they

mix with mineral oils, PCBs have actually

been used as a supplement to dielectrics.

Retrofilling of PCB transformers with
mineral oil. This operation consists in

draining the transformer of its dielectric

and refilling if with PCBs. the

impregnation potential of PCBs,

particularly in the porous parts of the

transformer, i.e., the wood of the
chocking blocks, the cardboard and the

resins, these impregnated PCBs gradually

leach back into the replacement mineral

oil. A wooden chock can contain up to

Er. Sabu T Joseph
Assistant Executive Engineer
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70% of its own weight in PCBs. The

leaching back of these PCBs can continue
for up to three years before stabilizing.

In practice, all capacitors

manufactured between 1930 and 1977 as

substitutes for dielectric liquid contain

PCBs.

A conventional capacitor used in an

office fluorescent light contains about 25

grams of PCB. The PCB capacitors used

in high intensity lights contain between 91
and 386 grams of PCB. Since 1978 these

fluorescent lamp ballasts have been manu-

factured without PCBs.

 The Basel Convention has defined

PCBs as any substance or material with a
PCB concentration of above 50 ppm. Uni-

dentified appliances must be presumed to

be PCB-containing pending their

identification by screening or laboratory

analysis.

The Ministry of Environment,

Forests and Climate Chance (MoEF&CC)

is the national executing partner for the

elimination of PCB. The MoEF&CC

entrusted Central Power Research
Institute (CPRI) under the Ministry of

Power to be the National Executing

Agency of this project.  CPRI is the

government entity that developed and

formulated the PCB-related chapters in the

National Implementation Plan (NIP). The
Steel Authority of India (SAIL)’s Bhilai

Steel Plant (BSP), is the lead

beneficiary of this project. SAIL is

hosting the project implementation site at

BSP, with a co-financing support

estimated over Rs. 140 Crore. UNIDO acts

as the GEF Implementing Agency (IA) for

the project and is responsible for the su-

pervision of project management,

facilitates stakeholder co-ordination,

monitoring of the project, and reporting

on project performance to the GEF.

Further to a change in leadership/

priorities at CPRI , the Bilai Steel Plant

(BSP) was approached to partner in the

project as hosting facility of one of the

pilot projects. The final approval was

granted by the Board of Directors of SAIL

on 13 September 2011; Ramky (with

Kinetrics) was successfully approved by

the TWG.. The contract was finally signed

on 24 May 2012;

CPRI remains a part of the project as

Executing Agency for soft-activities (non

investment, ie workshops, publications,

etc.) and it is expected it will

coordinate deployment of the mobile

facility

UNIDO India FSP PCBs sets aside a

budget of US 40,500 for this. The

Republic of India signed the Stockholm

Convention on POPs on 14 May 2002 and

ratified it on 13 January 2006.

The Evaluation Team (ET) was

composed of one international evaluation

consultant, acting as a team leader, and

one national evaluation consultant. The ET

was supported by the Project Manager at

UNIDO and the Project Advisor in the

Regional Office, as well as by the National

Project Coordinator of the Government of

India. The UNIDO GEF Coordinator was

briefed on the evaluation.
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Æ

In 2008, the Hazardous Waste (HW)
Rule, 1989, was repealed and ‘
Hazardous Waste (Management,
Handling & Trans boundary Movement)
Rules, 2008 ‘ came into effect in
suppression of former notifications.

India is a party to the Basel
Convention. It signed the Convention on
15 March 1990, ratified it on 26 June 1992,
and acceded to the Convention on 22 Sep-
tember 1992. Ratification of this instru-
ment represents India’s commitment to
solving, in a collective manner through
international cooperation, the problem of
trans boundary movement and disposal
or dumping of dangerous and unwanted
hazardous wastes.

The Republic of India signed the
Stockholm Convention on POPs on 14 May
2002 and ratified it on 13 January 2006.
The Global Environment Facility (GEF)-
funded project entitled “Development of
a National Implementation Plan (NIP) in
India as a First Step to Implement the
Stockholm Convention on Persistent Or-
ganic Pollutants (POPs)” was approved on
14 June 2007. A National Steering Com-
mittee (NSC) was constituted under the
Chairmanship of Secretary (E&F) to guide
and monitor all actions needed for the
preparation of the NIP, which was released
in April 2011.

Poly Chlorinated Biphenyls (PCBs)
were never manufactured in India and
their import was banned in 1998. The
requirements of PCBs for numerous ap-
plications were met through imports.
There were various usages for PCBs in
India, though the power transformers
were the major consumer of PCBs as
insulating fluid.

CONTAMINATED SITES in India

• Bhilai Steel Plant Chhattisgarh,

• Rourkela Steel Plant Orissa,

• Ship Breaking Yard Alang Gujarat,

• Neyveli Lignite Corporation Limited
   Tamil Nadu,

• Panki Thermal Power Plant, U.P.

• IISCO Steel Plant, West Bengal,

• Dhulekote Storage & Disposal Facility,
   Haryana.

Regulations in force in the industrialized
countries:

United States:

Manufacture and marketing of PCBs
prohibited since 1979

All wastes containing more than 50
ppm of PCBs (50 mg/kg) are considered
to be PCBs

Australia:

Definition of PCB: > 50 ppm

Concentrated PCB: > 10 % PCBs (100
000 ppm)

Non-PCB: < 2 ppm

Removal and destruction of
equipment in use

European Union:

1996: Directive 96/59/EC on the
destruction of PCBs

Destruction of all PCBs by 2010

All wastes containing more that 50
ppm of PCBs (0.5 mg/kg) are considered
to be PCBs

Appliances contaminated to a level
between 50 and 500 ppm may be retained
until the end of their service life, provided
they are identified and labelled
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Physico-chemical properties of PCBs
used in electrical equipment

• Differ markedly in terms of their
chlorine content;

• PCBs come in the form of viscous
liquids or even resins. They are
colourless or yellowish and have a
distinct smell;

• They are virtually insoluble in
water – particularly those with the
highest chlorine content–but, by
contrast, they are slightly soluble in oil
and highly soluble in most organic sol-
vents;

• PCBs are unaffected by light;

• They have remarkable heat stability –
which increases with their chlorine
content – and only break down at very
high temperature (> 1,000 °C);

• PCBs have a high level of chemical
inertia and are highly resistant to such
chemical agents as acids, bases and
oxidizers;

• While not affecting base metals, they
dissolve or soften certain rubbers and
plastics.

The primary disadvantages of PCBs are:

• That they are not biodegradable;

• That, instead, they bioaccumulate.

• Since 1966 scientists have noticed that
PCBs are virtually indestructible and
accumulate in biological chains, thereby
damaging the environment and peo-
ple’s health. They are found at all stages
of the food chain and studies have re-
vealed their presence, in particular, in
the adipous tissue of live species at the
end of this chain: fish, seals, birds and,
ultimately, humans.

The following levels of PCBs have been
found in human adipous tissue:

• 1 mg/kg of PCBs in Canada;

• 8 mg/kg in France;

• Up to 10 mg/kg in Germany (study
carried out in 1977).

• Traces of PCBs have even been
detected in mother’s milk.

Bio-accumulation of PCBs in the
organism

Laboratory experiments on animals
have shown that:

• PCBs are easily absorbed through all
exposed areas and remain for the most
part in fatty tissue, where they tend to
accumulate;

• More than 90% of ingested PCBs cross
the intestinal walls and are retained in
the The organ favoured by PCBs is the
liver, which stores them (the
development of both malign and benign
tumours has been observed in mice
which have absorbed PCBs and in
monkeys, whose sensitivity to these
products is closest to that of humans,

 They cause:

• Acne, skin irritations,
 hyperpigmentation;

• Hypersecretion of the tear glands,
conjunctivitis;

• Liver disorders (hypertrophy et
 enzymatic changes);

• Blood disorders (anaemia et
 hyperleucytosis);

• Reproductive effects: changes in the
epidermis (hair loss) and the skin (acne,
oedema) are observed among the
off-spring of exposed mothers, as well
as low birth weight and bone
abnormalities.
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• In mice, the lethal dose 50 at eight days
(i.e., the lethal dose for 50% of the
population at the end of eight days) is
only 0.7 g of PCB per kg of the ‘animal.

Actual toxicity of PCBs

PCBs have been the cause of some
spectacular poisonings. For instance, in
1968, in Yusho, Japan, some 1,800 people
fell ill with an unidentified disease. Thus
took the form of rashes, digestive and eye
disorders, and numbness of the limbs. It
took more than six months before it was
realized that this disease, which had
already caused several deaths, was in fact
a case of serious mass poisoning caused
by the consumption of PCB-contaminated
rice oil. The PCBs had leaked from a
compressor and were present in a
concentration of 2,000 ppm (ppm = part
per million; 2,000 ppm = 2 per thousand
or 0.2%).

In 1979, following a comparable
accident, 2,000 people were poisoned in
Yu-Chen, Taiwan.

• No need for fire protection: PCBs are
non-inflammable – the fitting of
firewalls and fire extinguisher systems
is not necessary;

• Reduction in the price of electrical
cables and reduced mains electricity
losses, since PCB transformers can be
fitted much closer to the use area,
meaning that the low tension cables do
not need to be so long;

• Virtually no need for transformer
maintenance as there is no periodic
regeneration of dielectrics.

COLD POLLUTION

Accidents involving purely mechani-
cal defects in the electrical equipment,
leading to a break in the seal and leakage
of PCBs from the casing, but without af-
fecting the composition of the dielectrics.
Leaks come, for example, from the seal
between the tank and its cover and from
rusty spots on the transformer’s cooling
fan. This type of accident results in the
dispersion of PCBs, possibly over a wide
area if the apparatus has  no retention
system. It can occur with installed
apparatus or when apparatus is being
transported. (e.g., when apparatus is
being sent for destruction). PCB
contamination swiftly penetrates the soil
and, in some cases, can even reach the
underground waters. The quantities
involved are in the order of tens or
hundreds of kilograms. This is what is
meant by “cold pollution

COLD ACCIDENTS

Simple electrical accidents which
result from electrical disorders caused by
voltage surges and insulation defects. The
resulting electrical arc leads to the release
of hydrochloric gas and a build-up of
pressure which causes the envelope to split
and dielectrics to leak as liquid or as spray.
The resulting dispersion of PCBs, more
vigorous than in accidents of the first
group, and the formation of sprays cause
contamination by emission. Considerable
quantities of hydrochloric acid may be
formed and may even cause problems to
emergency services. As the PCBs break
down in the absence of air, experts believe
that there is little probability of dioxins and
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furans forming. Where environmental

protection is concerned, this type of

accident is essentially of interest because

of the presence of PCBs. Accordingly this

is a case of a “cold accident”

HOT POLLUTION

Accidents involving fire or the

decomposition of PCBs in heat and in the

presence of air. The heat-based

decomposition of PCBs in the presence of

oxygen could cause PCDFs, PCDDs and

PCDPs1. Analyses of accidents abroad

show a furan content considerably higher

than that of dioxins (by a factor of almost

100). It should also be pointed out that the

presence of the most toxic dioxin (2.3.7.8

TCDD) has never been attested at

detectable volumes, except in Binghamton

(United States of America). In accidents

of this type, the dispersion of smoke and

soot cause the contamination to spread

widely. Thus, in the recorded accidents,

all the buildings concerned appear to have

been contaminated at very different

levels. The length of time the electrical fault

lasted (the usual presumed cause of

accidents) seems to play an important role.

Finally, there also appears to be a

correlation between the content of PCBs

and PCDFs, with decomposition yields of

1%. In accidents of this latter type, the

term “hot pollution” is used

HOT ACCIDENTS

Causes of a hot accident on a trans-

former

There are several possible causes of
such accidents:

• A voltage surge of atmospheric
origin can cause arcing inside the
transformer which would normally be
suppressed by the primary protection
devices;

• A secondary voltage overload or a
short-circuit in the main circuits could
lead to significant overheating and
cause a fire (which, apparently, is what
happened in Reims in January 1985).
These overloads should normally be
picked up, however, and suppressed by
upstream protection devices, provided
these have been fitted and adjusted in
the prescribed manner. The
phenomena can be aggravated in the
event of the mains power being
automatically switched back on, if the
apparatus is not fitted with a primary
protection device;

• Finally, the transformer can be
damaged by a fire from another source.

Under Besal convention  framework,
the PCB owner becomes a waste
generator. Given this production of waste,
he is responsible until the equipment and
its contents are destroyed.

Potential problems are posed by the
recycling of PCB liquids, for example, for
use as a fuel substitute. This would mean
mixing PCBs with motor oil. The level of
dilution in such cases could mean that
concentrations were kept below 50 ppm,
but the PCB mass would remain the same
and combustion would bring about the
production of dioxins (PCDD) and furans
(PCDF).

(To be contiunued .....)
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a\ v Akzÿamb HchÿbneqsS

bmWv icn°pw Rm\nt∏mƒ............

slentIm]v‰¿ Zpc¥Øn¬ Fs‚ c‡

_‘Øntem, ]pe_‘Øntem t]mbn´v

H‰ XhWsb¶nepw I≠hcmbn Bcpw

D≠mbncp∂n√, F∂n´pw Fs∂ auVyhpw

æm\Xbpw h√msX _m[n®ncn°p∂p.

t_m[afieØnte°v  tNt°dnb Zpc¥

hnhcßƒ {]⁄bn¬ I\embn Fcnbp

∂p. F{Xtbm ZpcnXßƒ Adn™ncn

°p∂p; AXnepw F{Xtbm AkzÿXIƒ

A\p`hn®ncn°p∂p. tZiob XeØn¬

cm{„]nXmhns‚ h[hpw, kzmX{¥ym\¥c

`mcX hn`P\Øns‚ ]emb\ hnhcW
ßfpw hmb\bneqsS BsW¶nepw  Cµncm
{]nbZ¿in\nbpsSbpw a°fpsSbpw AIme
arXyphpw, ]´nWn InS∂v aSpØt∏mƒ

Blmcw tam„n® a[phns‚ acWhpw;

Ip\qcnse slentIm]v‰¿ Zpc¥w

Ahscm∂pw Fs‚ Bcpa√mXncp∂n´pw

CXpt]mse Akzÿs∏SpØp∂Xm

bncp∂p. C∂v arXyp A]lcn®h¿ A[n

Imchpw {]Xm]hpw th≠pthmfw D≈

hcmbncp∂n´p IqSn Np´p]gpØ AKv\n

bpsS hocyØn\p ap∂n¬ \n lmbcmbn

{]mW\v th≠n ]nS™tXm¿°ptºmƒ

Bfls\mºcØm¬ lrZbw hnßp∂p.

\fn\oZfKXPeaXnXcfw

XZz÷ohnXwAXnibN]ew
hn≤n hym[y`nam\{KkvXw

temIw timIlXw N kakvXw....

¯

Er. iyma{]kmZv Fw.]n.
sU]yq´n No^v F©n\ob¿ (dn´.)

Er. atljv ‰n.
Aknkv‰‚ v F©n\ob¿

a¿Xy\nhs\¥p ]‰n?
as‰mcp Pohn°pan√mØhÆw
am‰Øn\mbht\mSnSp∂p
as‰m∂pw t\m°msX hf¿∂oSp∂p

Ignbv°p∂ `£Ww Zn\tah am‰nbpw
Ipgbv°p∂ tNmZyßƒ°pØcw tXSnbpw
ImeØns\m∏w ]e tImeØnemSnbpw
Ignhmbn I≠h≥ Kan®oSp∂p.

PohPmeßfn¬ H∂mas\∂mepw
PohnX\mfpIƒ FÆs∏Sptºmgpw
Pohn® Imesam∂masXØphm≥
PohnXImew tlmanbv°p∂p!

 ̄

a¿Xy≥

IhnX
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]Xnt\gns‚ s\mºcw

Er. kn.hn. tPm¿Pv
FIvknIyq´ohv F©n\ob¿ (Rtd.)

alm`mcXbp≤w, Znhkw ]Xnt\gv.
AcpWh¿Æm¶nXamb ]›namw_cw;
AcpW≥ N{IhmfkoaIfn¬ AW™p
Ign™p.  A∂sØ t]mcm´w kam]n®p.
bp≤ elcnbn¬ aXn{`aw h∂v ]ckv]cw
sIms∂mSp°p∂ a\pjy kl{kßfpsS
kwlmcXmWvUhw At∂bv°v \ne®p.

Ae¿®Iƒ, A´lmkßƒ, t]m¿hnfn
Iƒ F√mahkm\n®ncn°p∂p. \n»_vZX,
Fßpw FhnsSbpw \n»_vZX. acWØn
s‚ K‘w hanbv°p∂ \n»_vZX.  FhnsS
bpw NnXdn°nS°p∂ arXtZlßƒ; \rØ
amSp∂ I_‘ßƒ; ]pgt]msesbmgp
Ip∂ cp[nc {]hmlßƒ; C\nbpw {]mW≥
th¿]ncnbmØ icocßƒ, Rc°ßƒ;
Zo\tcmZ\ßƒ.

knwlmk\ßfn¬ hncmPn®v sNt¶mepw
IncoShpw Bfnbncp∂ AcN t{ijvT∑m¿,
hoctk\m\nIƒ, NpdpNpdp°pff ]Sbmfn
Iƒ, hnizkvXcmb, kvt\l kº∂cmb
tkhI¿, bphtIkcnIƒ, \nimNc
hoc∑m¿, kmcYnIƒ, i{Xp°ƒ, an{Xßƒ,
aØKPßƒ, XpcwKßƒ F√mw F√mw
Ipcpt£{XØns‚ [¿Ω t£{XØns‚
cW`qanbpsS \nWaWn™ hncnamdn¬
HcpatbmsS ibn°p∂p. C\nbh¿ Nenbv
°n√; i_vZn°n√.

AhntSbv°v Btcm \S∂p hcp∂p.
{]uVbmb Hcp h\nX; ]mdn°nS°p∂

apSnbngIƒ, ]cn{`m¥amb apJw, ]chi
amb IÆpIƒ.  Bsctbm Xnc™psIm≠v
Ah¿ [rXnbn¬ arXtZlßƒ°nSbn
eqsS \S∂p\oßn, s]s´∂p\n∂p. ap≥]n¬
I≠ icocØntes°m∂p t\m°n, ]ns∂
sbmcp s]m´n°c®nembncp∂p; IÆm...
Fs‚ IÆm.... ZnK¥ßƒ s]m´pamdv  Ah¿
Aedn hnf®p. IÆ≥, AsX IÆ≥ kz¿Æ
\ndapff, Zo¿LImb\mb, ]pcpj kuµcy
Øns‚ aq¿Øo`mhamb IÆ≥. Xnfßp∂
IhNIpWvUeßfm¬  Ah[y\pw APø
\pambn ]nd∂phoW IÆ≥; km£m¬
kqcy\mcmbW kzmambnbpsS hc{]kmZ
amb tXtPmab\mb IÆ≥.

sNfnbn¬ ]pX™ cYN{Ißƒ Dcp´n
am‰sh A¿÷p\≥ FbvXphn´ Akv{Xw
IgpØn¬ Xd®v arX{]mb\mbn ]ndtIm´v
ae¿∂phoW IÆ≥ hfsc ]Wns∏ v́ Xs‚
inc v sas√sbm∂pb¿Øn. B IÆpIƒ
hne]n°p∂ B apJ IaeØn¬ ]Xn™p,
Ip¥oamXmhv. Xms\∂pw Bcm[n®ncp∂
_lpam\n®ncp∂, kvt\ln®ncp∂ ""cmP
amXmhv F∂pam{Xw A`nkwt_m[\
sNbvXncp∂, Xs∂ {]khn® Xs‚
{]obamXmhv. B Np≠pIƒ sas√ Nen®p;
""amtX Rms\s‚ hm°p]men®p'' bp≤
Øn\v GXm\pw \mƒ apºv Xs∂h∂p I≠v,
Xs‚ P∑clkyw  shfns∏SpØn Xs‚
A\pP∑mcmb ]mWvUhcpsS Poh\pth≠n
bmNn®, {]ob amXmhn\psImSpØhm°v.
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""amXmhns\t∏mgpw A©pa°fp≠mbncn
bv°pw.''

amtX, Fs‚ inc v Aev]sam∂pb¿
Øn hbv°ptam, IÆ≥ At]£n®p. Xs‚
{]ob]p{Xs‚ inc v Xs‚ aSnbnte°v
sas√ sh®t∏mƒ, B IhnfpIfn¬ XtemSn
bt∏mƒ, B amXr lrZbw Ip‰t_m[Øn
s‚ thZ\bm¬ sRcn™a¿∂p.  ]nd∂p
hoW \mfpapX¬ Xs‚ emf\ \ntj[nbv
°s∏´p. s]´nbn¬ sh®v KwKm\ZnbpsS
Hmf∏c∏ntes°mgp°nhn´t∏mƒ a\w
s\m¥p {]m¿∞n®p.  "" tZhn Chs\ ImØp
sImffWsa''. {]ob `¿Ømhv ]mWvUp
almcmPmhpsamØv BZyambn lkvXn\
]pcnbntes°gps∂ffptºmƒ cmPsIm´m
cØns‚ IhmSØn¬ sh®v Akv{X sshZKv
≤yØm¬ cYØnencp∂ Xs‚ ta¬ ]pjv]
h¿jw \SØnb B _mes\, kqX
]p{X\mb Xs‚ {]obaIs\ H∂phmcn∏p
Wcphm≥ B a\ v shº¬ sIm≠p.  cmP
Ipamc∑mcpsS Bbp[m`ymk ]co£Ww
Actßdnb Znhkw I¿Æ\pw,A¿÷p
\\pw ]ckv]cw bp≤k∂≤cmbn \ne
sIm≠t∏mƒ, Xm≥ tamlmekys∏´p
hoWp.⁄m\nbmb hnZpc¿ kam[m\n∏n®p.
F√mw Adnbp∂ `ojva ]nXmal≥ au\w
]men®p. hn[nbpsS AewL\obX.
""clkyw clkyambnØs∂ \ne\n∂p.
""Xt∂mSpw, A\pP∑mcmb ]mWvUhtcmSp
apff kvt\l hm’eyw''"" AwKcmPmhmbn
hmgn® an{Xw Zptcym[\t\mSpff {]Xn⁄m
_≤X; c≠n\panSbn¬s∏´v [¿Ω k¶S
Ønepgdnbncp∂ B a\ v HSphn¬ kzbw
_enbmSm°m≥ Xocpam\n®p.  B a\ v
tamln®Xv H∂pam{Xw.  A\ntj[y\mb
[\p¿[c\mWv, Xms\∂pff bmYm¿∞yw

F°mehpw temIw AwKoIcnbv°Ww.
""ZnhyIhNßfpsS ]cnc£bm¬ AXp
eyX sXfnbnbv°pI; Pohs\ c£nbv°pI.
""AXv IÆ≥ Hcnbv°epw B{Kln®n√.
Xs‚ {]hrØnbneqsS AXp sXfnbn®ncn
bv°p∂p.

""amtX, i{Xphns‚ acWØn¬
F¥n\p ZpJnbv°p∂p.  ""i_vZw tI´v B
km≤zocXv\w Nn¥bn¬ \n∂pW¿∂p.
kltZh≥ ap∂n¬ \n¬°p∂p."" aIs\
i{Xph√; Ch≥ an{XamWv'' Ip¥namXm
hns‚ hm°pIƒtI´v kltZh≥ kvX_v
≤\mbn.  bp≤Øn\v GXm\pw\mƒ apºv
hr≤thj[mcnbmb tZth{µ\v IhN
IpWvUeßƒ AdpØpsImSpØv, c‡
Øn¬ Ipfn®v thZ\sIm≠v ]nSbp∂
I¿Æs‚ apºn¬ hne]nbv°p∂ Ip¥o
amXmhns\ kltZh≥ Hm¿Øp.  amXmhn
s‚ \n¿t±im\pkcWw I¿Æs‚ tZlamk
Iew te]\w ]pc´nb Xm≥ AXnibn®p.
i{Xp°fpsS ta¬ ]pc´nbm¬ ̂ ew ImWm
Ø te]\w I¿Æs‚ta¬ ]cn]q¿Æambn
^ew I≠ncnbv°p∂p. thZ\ amdn, c‡
{]hmlw \ne®p, icocw ]gbXpt]mse
bmbn.  Xs‚ A¥cwKØn¬ Z¿in® Hcp
Imcyw IqSn kltZh≥ Hm¿Øp. "" A[nIw
XmaknbmsX Cu a\pjys‚ arXtZlsØ
Rm≥ \anbv°pw.''

cYØnencp∂ amXmhns‚ hnem]w
I≠v ]I®pt]mb A¿÷p\≥ Xmtgbv
°ndßn.  Iq∏pssIIfpambn amXmhns‚
kao]sØØn.  A¿Pp\s‚ apºn¬ B
amXmhv tXßn Ic™p.  ]ndsI \Ipe≥,
`oa≥, [¿Ω]p{X¿ F√mhcpsaØn.  F√m
hcpw ]I®p \n¬°pIbmWv.  Xs‚ Np‰pw
\n¬°p∂ Xs‚ ]p{X∑msc t\m°n B
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¯

amXmhv s]m´n°c™p.  ""a°sf I¿Æ≥,
Fs‚ I\njvT ]p{X\mWv \nßfpsSsb√mw
tPyjvT≥; kqcytZhs‚ ]p{X≥, hnhml
Øn\p apºv A_≤Øn¬ P]n®p t]mb
Hcp a{¥w, Ft∂mSp £anbv°q.  \nßfnem
scbpw hn[nbv°bns√∂v Ch≥ F\nbv°p
hm°p X∂ncp∂p.''

amXmhns‚ £ambmN\w tI´v B
a°ƒ Ghcpw hnXpºn°c™p.  "" amtX
F¥psIm≠v t\csØ ]d™n√.  tPyjvT
s\ h[n® ]m]Øn¬ \n∂v F\nbvs°
ßs\ tamN\w e`nbv°pw.  A¿÷p\≥
hne]n®p. ""Fs‚ tPyjvTs\ Rm≥
F{XtØmfw A[nt£]n®p. ""kzbw hne]n
®psIm≠v `oa≥ tXßn°c™p.  [¿Ω
]p{X¿ Xs‚ tPyjvTs‚ apºn¬ Iq∏pssI
Ifpambn \n∂v hne]n®p.  \Ipe\pw
I¿Æs‚ apºn¬ £a bmNn®psIm≠v
Ic™p.

I¿Æm........,aIs\ \nehnfn tI´nS
tØ°v F√mhcpw t\m°n. cm[ΩbmWv,
I¿Æs‚  hf¿ØΩ, HmSn°nX®ph∂
Ah¿  B ssIØeßfn¬ Npw_n®p
sIm≠v Hcp Ip™ns\t∏mse \nehnfn®p.

Bcy]p{Xm... D®Ønepff tcmZ\w

ho≠pw tIƒ°p∂p. sshimen I¿Æs‚

{]ob ]Xv\n Xs‚ k¿∆kzhpambncp∂

{]obXas‚ apºn¬ B km≤zn Hcp

Ip™ns\t∏mse hne]n®p.  I¿Æs‚

\b\ßfn¬ \n∂v IÆp\o¿ [mc[mc

bmsbmgpIn Xs‚ lrZtbizcnbpsS apºn¬

B Np≠pIƒ Nen®p."" sshimen, F\n°p

hnSXcq, \ap°v kz¿§Øn¬ sh®p

ImWmw.""B [octbm≤mhv \n lmb\mbn

samgn™p.

cm[tΩ, I¿Æ≥ sas√ Xs‚ hf¿

ØΩsb hnfn®p,  Cu I¿Æ\v F∂pw

cm[Ω Xs∂bmWv AΩ,Ahnizkn°cpXv.

B ssIIfn¬ InS∂s√ Rm≥ hf¿∂Xv.

I¿Æ≥ cm[ΩbpsS apºn¬ Xs‚ lrZbw

Xpd∂p.

I¿Æs‚ angnIƒ Iq∏pssIIfpambn

\n¬°p∂ A¿÷p\s‚ t\¿°v Xncn™p.

A¿PpP\m {]ob A\pPm tPyjvTt\mSv

£anbv°q.  \msa√mw hn[mXmhns‚ Ifn

∏mhIƒ am{Xw. Fs‚ tij{IobIƒ

\nßƒ Ghcpw IqSn \SØWw. F∂pw

kwL¿j ZpcnXambncp∂ B a\ v

sas√sbm∂e™p.  kzm¿∞XbpsS Ipfn¿

sX∂¬ IÆs‚ lrZbsØ XgpInØ

temSn.

ZrjvSnIƒ sas√bpb¿Øn.  {]nb

amXmhns‚, cmPamXmhns‚ hZ\]¶P

Øn¬ ]Xn™p.  B Np≠pIƒ ho≠pw

Nen®p. "" amtX, Ft∂mSv s]mdp°ns√,

Fs‚ Bflmhns\ A\p{Klnbv°q F∂pw.

ZpxJnbv°phm≥ am{Xw hn[nbv°s∏´ Ip¥o

amXmhns‚ lrZbw thZ\bm¬ ]nS™p.

B \b\ßfn¬ \n∂v s]mgn™ A{ip

IWßƒ IÆs‚ angnIfn¬ ]Xn®p.  B

aIs‚ a\ v Hcp ]n©pIp™ns\t∏mse

F√mw ad∂v \n¿hrXnbpsS \ndhn¬ Aen

™ptN¿∂p.

Cchns‚ Imfna, Ipcpt£{XsØ

AXm {Kkn®psIm≠ncnbv°p∂p. [\q¿

hnZybn¬ AXpey\mb B almcYs‚

angnIƒ AXm AS™psIm≠ncnbv°p∂p;

Iq´ \nehnfn; [¿Ωt£{Xw {]Iº\w
sIm≠p.
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RIGHT AND WRONG

CHANGES OVER TIME

The system of study of what is right and

wrong is called ethics. The word right has

route in latin word rectus denoting

movement in a straight line. There is no

universal law of right and wrong. But,

some moral judgment, a distinction right

and wrong, good and evil are cultural

universals. Right and wrong are subjective

in how they relate to suffering. It feels bad

to suffer. If we have empathy we do not

want to impose suffering on others

including animals. We don't like to have

memory of making someone suffer. It feels

wrong, so therefore it is wrong. It depends

on individuals to feel bad and to do wrong

things. Psychopaths do not have this

feeling of right and wrong. They do not

feel empathy to the victims they harm.

They also have no feelings of love or com-

passion. 'It is feeling bad when doing

things' is what keeps people in line rather

than the fear of punishment. Rules,

approximate what is right and wrong, but

it is a fact that they get better as time goes

by.

           Often religion and ethics are treated

on par. Some holds the view that religion

is the absolute bedrock of ethics. But when

we consider the history of mankind,  the

birth of religions is of recent past. The idea

of right and wrong got religious

connotations three thousand years ago

when Zoroaster divided persian gods into

two opposing forces, good and bad, which

are in conflict. This continued in modern

religions also. But humans were on this

planet for around two million years.  Was

there no ethics before the birth of

religions?. The thought of ethics might have

come when humans started to reflect on

the best way to live. That is when they

started community living. In wild no one

judges. It is the survival of the fittest. But

in the community living,  the meek is also

given a chance to live. The mighty and the

puny live together to create society/

civilization. This necessitated inception of

fair justice system and they tried to define

good or bad. The idea of good and evil has

been filtered through multitudinous

perspectives. The question of goodness was

weighed in its use. The changes in ethical

philosophy over years,  reflect the

sociological,  ie, socioreligious and

sociopolitical, changes transpired in the

society. As a thumbrule, an action that

contribute to the disorganization of a

society is often considered as 'wrong' and

an action that contribute to the well-being

of the organization of the society is

'right'.Our thinking about the morality of

practices such as slavery, child labour,

rights of women and racial minorities,

abuse of animals for public entertainment,

etc have changed over time.
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              What is right and wrong is taught

to us by our parents, religion and society

where we are raised. Hence right and

wrong are subjective. It is also true that

what we considered right and wrong

changes over time. And many people

disagree on what exactly is right and

wrong. 'Murder' is probably the most

worldwide agreed upon wrong. Yet in our

societies, murder in war and in the name

of religion, we treat murderers as martyrs.

When BBC reports the murder of

palastenians by israsel, they report it as

killings = one who causes death not

intentionally. And when they reports

murder of israelis by palastine they reports

it as assassination = hired murderer. In

Kerala repeatedly we see double-edged

treatment in political crimes. But taken as

a whole,  right and wrong for majority is

dictated by cultural influences. We cannot

understand the right and wrong of another

culture by applying the values of our own

culture. What ever wrong to us may be

right for another group of people with

different values and beliefs. From our

point, the atrocities perpetuated by ISIS are

wrong, but from their perspective they say

they are eliminating infidels and

enforcing god's rule. The individuunum or

group is n't separable from the

entirety - our sensory input can be

considered quasi given.

         In our daily life or official duties we

come across many occasions where we can

do wrong things without being caught up

by the law. Maybe when breaking the red

signal to turn green while driving, maybe

when throwing our garbage in public

places, maybe while giving stinking food

to the beggar, etc . The respect for law is

the respect we have chosen to give the law

because of our values. Do the right thing

at all times regardless of who are doing

wrong things. A lie does not become truth,

wrong does not become right and evil does

not become good, just because it is

accepted by the majority. Our children

learn more from what you are than what

you teach. With our wrong doings we are

creating a confused generation. It is time,

we should not only restore our values but

it is our duty to put right values in the

consciousness of people. For that, we have

to stand for the right and convince others

what we stand for. Every time when our

values are violated stand up and defend

it. If possible involve our acquaintance also.

           Albert Einstein quotes on ethics. 'I

don't believe in immortality of individual

and I consider ethics to be an exclusively

human concern with no super human

authority behind it'. 'A man's ethical

behavior should be based on sympathy,

education and social ties and needs; no

religious basis is necessary. Man would

indeed be in a poor way if he had to be

restrained by fear of punishment and hope

of reward after death.

¯
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 “If you have some power, then your job
is to empower somebody else”

Nobel   laureate Toni Morrison

Dr. Suma Reddy was a famous

physician working in the General

hospital in the city. She felt sad for many

of her patients coming from very poor

living conditions. So she founded a

nonprofit organization to provide

medical care to needy children and

support their vulnerable families. She

worked hard to attract the attention of

friends, private donors, government

authorities, media and the public for funds

and publicity. Her organization became

one of the country’s most successful

nonprofits. Accolades poured in.

Along the way, Dr. Reddy became

more comfortable with power. She became

well-connected nationally and addressed

prestigious conferences. But she started

getting troubling feedbacks from people

close to her. Colleagues complained that

she was constantly ignoring their ideas

and caring so much about award

ceremonies and high-profile events only.

They recognized that her immersion in

power was changing her and also

eroding her leadership effectiveness.

THE POWER PARADOX

 Behavioral research has uncovered a

disturbing pattern.  People usually gain

power through traits and actions that

advance the interests of others, such as

empathy, collaboration, openness, fairness

and sharing. But when they start to feel

powerful or enjoy a position of privilege

those qualities begin to fade. Some people

are more likely than other people to

engage even in rude, selfish and unethi-

cal behavior. This phenomenon is called

“the power paradox”. We can observe this

in politics, educational institutions, sports

and a variety of other professional

workplaces. In each, people rise on the

basis of their good qualities, but their

behavior grows increasingly worse as they

move up the ladder. This shift can occur

surprisingly quickly.

     Studies show that credentials and

wealth can have a similar effect. It is

observed that drivers of the least

expensive cars almost always ceded the

right-of way to pedestrians in a crosswalk

whereas people driving luxury cars

ignored the pedestrians and the law most

of the time. Recent research in Canada
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demonstrates that CEOs with higher

qualifications engage in self serving

behavior that increases their personal com-

pensation but causes their company’s

value to decline. Studies further show that

people in position of corporate power are

three times as likely as other employees to

interrupt coworkers, raise their voices and

say insulting things at the office.

Dangers of power paradox

The consequences can be far-

reaching. The abuse of power ultimately

tarnishes the reputation of executives

undermining their opportunities for

influence. It also creates stress and

anxiety among subordinates, diminishes

rigor and creativity in the group and

brings down team members’ engagement

and productivity. In a poll of 8oo

managers and employees in 17 industries,

about half the respondents who reported

being treated rudely at work said they

deliberately decreased their efforts or

lowered the quality of their work in

response.

When you take on a senior role, you

need to be attentive to the feelings that

accompany your new found power and

to any changes in your behavior. Are you

interrupting people? Do you check your

mobile when others are talking? Have you

told a joke that embarrassed or humiliated

someone else? Have you ever taken sole

credit for a group effort? Do you forget

colleagues’ names? If you answered yes

to at least a few of these questions, take it

as an early warning that you are being

tempted into arrogant displays of power.

Practicing graciousness

Whether you have already begun to

succumb to the power paradox or not, you

must work to remember and repeat the

virtuous behaviors that helped you to rise

in the first place. Practicing graciousness,

simple acts of generosity and expressions

of gratitude can yield positive results.

Adam Grant of Wharton has found that

when managers take the time to thank

their employees, those workers become

more productive and engaged. When team

mates subtly signal understanding,

interest and concern for one another, the

team is more effective at tackling hard

analytical problems.

Cultivating Humility

Power can make you vulnerable to

two insidious traps-hubris (the excessive

pride and self-confidence) and

self-focus- that can erode your

effectiveness as a leader. To effectively

exercise power leaders must cultivate

humility as an antidote to hubris.

Humility(freedom from pride or

arrogance) requires an accurate

perception of one’s own abilities,

accomplishments and limitations. Several

steps can help you instill it in you and your

team. Make it acceptable to say, “I don’t

know”. Your colleagues actually gain

confidence in you when you admit you

don’t know something. Your humble

approach creates space for others to offer

their expertise and engage in turning the

troubled company around. Research

confirms that when a leader expresses

humility the quality of team members’
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contributions improve and job satisfaction,

retention and openness to learning rise as

well.

 Establish ways to obtain honest feed-

back even if it is critical. In team meetings

give everyone same amount of time to re-

port on activities and share ideas and con-

cerns. This fosters inclusivity and a com-

munal sense of responsibility. Listen care-

fully before voicing your reactions. The

most important thing is to lead with curi-

osity and not with ego. Learn to be genu-

inely excited about all the moments you

are proven wrong and others have pro-

posed better ideas than you! There is

power in recognizing your limitations and

in empowering others.

 Cultivating Empathy

Another trap, leaders can succumb

to, is self-focus. Psychologists have shown

that developing empathy is an effective

antidote to self-focus. A sense of

interdependence helps leaders to develop

empathy: the ability to understand and

share the feelings of others. Recent

graduate hires at Bell, Canada spend eight

weeks in call centers and retail positions

to gain frontline customer service

experience in preparation for future

management roles.

To appreciate your impact on

others and develop empathy for them, you

must move beyond the confines of your

company and into communities whose life

experience is profoundly different from

your own. Anand Mahindra, the

chairman of the Indian conglomerate

Mahindra Group, understands the need

for such connections. His mother, who

came from a modest background, made

sure her children met people from outside

the halls of privilege. So she sent Mahindra

to a government-run school attended by

children from poor backgrounds, rather

than a school attended by the children of

the elite. “Perhaps the best way to

exercise power, the most responsible way

to wield power, is to have a very

constructive discomfort with it,” he says.

Whatever your stature and status,

engaging with the community around you

will help you resist self-focus.

You can outsmart the power

paradox by practicing graciousness and

cultivating humility and empathy. It will

bring out the best work and collaborative

spirit of those around you. And you too

will benefit with unblemished reputation,

long-lasting leadership and the do

pamine-rich delights of advancing the

interests of others.

¯

Condolences & prayers
 for the  departed soul.“

Er. K. Ramachandran Pillai
Chief Engineer (Retd.),

former President of KSEBEA
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Er. C.-Fw. \ko¿
FIvknIyq´ohv F©n\ob¿ (Rtd.)

bm{Xm hnhcWw

tKmƒU≥ {SbmwKnƒ Sq¿
U¬ln˛Pbv]q¿ ˛ B{Km \Kcßsf
tN¿Øp hnfn°p∂ t]cmWv tKmƒU≥
{SbmwKnƒ. GItZiw Xpey Afhn¬
hißfpff Hcp {XntImWØns‚ aq∂p
tImWpIfnembn cmPysØ Cu aq∂v Ncn{X
\Kcßƒ ÿnXn sNøp∂Xn\m¬ e`n®
t]cmWXv.

C°gn™ \hw_dn¬ Cu \Kcßƒ
kµ¿in°m\pff Ahkcap≠mbn.  Bdp
Znhkw \o≠ Hcp Sq¿ ]mt°PneqsS..
C¥y≥ sdbn¬th Im‰dnwKv B‚ v Sqdnkw
tIm¿∏tdj≥ (IRCTC) G¿s∏SpØnbXv.

\hw_¿ 13 D®tbmsS "hnÃmc' hnam\
Øn¬ 30 t]cSßp∂ RßfpsS Hcp
kwLw Xncph\¥]pcØp \n∂v U¬ln
bnte°v Xncn®p.  U¬lnbn¬ \n∂v Hcp
BUw_c _ n¬ cmPÿms‚ Xeÿm\
amb Pbv]qcnte°pff bm{X.  Cu _ nem
bncp∂p aSßpw hscbpff bm{XIsf√mw.
U¬ln ˛ lcnbm\  AXn¿Ønbn¬ I¿j
IcpsS kacw \S∂ncp∂Xn\m¬ KXmKX
XS w t\cn´p.  A©paWn°q¿ bm{Xbv°v
GgpaWn°qdne[nIw th≠n h∂p.  At∂
Znhkw Pbv]qcn¬ Xmakn®p.

ASpØ Znhkw cmhnse "]n¶v kn‰n'
F∂dnbs∏Sp∂ Pbv]q¿ \KcØnse
ImgvNIfnte°pff bm{Xbmbncp∂p.  1693
apX¬ 1743 hsc Pbv]q¿ ̀ cn®ncp∂ almcmP
sPbvknwKv c≠ma≥ ÿm]n® \Kcw. BZyw
_¿fm aµn¿ I≠p.  _n.Fw. _¿fm ̂ ut≠
j≥ shff am¿_nfn¬ ÿm]n® t£{Xw.
CØcØn¬ cmPyØns‚ ]e `mKßfn
embn ÿm]n°s∏´ 14 t£{Xßfn¬
BZytØXv U¬lnbnemWv.

AXn\ptijw kn‰n ]meknte°p
t]mbn. Pbv]q¿ \KcØns‚ lrZb `mK
ØmWv N{µal¬ F∂ as‰mcpt]cnepw
Adnbs∏Sp∂ kn‰n ]mekv.  ]n¶v kn‰n
bpsS GItZiw 15 iXam\w `mKØmbn
hym]n®p InS°pIbmWv Nph∂ km‚ v
tÃmWn¬ \n¿ΩnXamb kn‰n ]mekv.  Hcp
ayqknbw Dƒs∏sS \nch[n at\mlc
\n¿ΩnXnIfpsS Hcp kap®bamWnXv.

]ns∂ P¥¿a¥¿ F∂ Xpd∂
H_vk¿th‰dn ImWm≥ t]mbn 1728 ˛ ¬
ÿm]nXambXmWnXv.  imkv{Xw H´pw
]ptcmKan®n´n√mXncp∂ ImeØv I√pw
am¿_nfpw sIm≠v \n¿Ωn® D]IcWßfn
eqsSbmbncp∂p hm\ \nco£Ww \SØn
bncp∂Xv. AsXms° AtX]Sn ChnsS
ImWmw.  ChnSsØ kqcy LSnImcßƒ
kµ¿iIsc Gsd BI¿jn°p∂p.

AXn\ptijw "lhmal¬' F∂
sI´nS kap®bØnte°mbn bm{X.  cmP
IpSpw_Ønse kv{XoIsf ]pdØpImWm
\mImØ hn[w Ah¿°v ]pdw ImgvNIfpw
BtLmjßfpw tLmjbm{XIfpw ImWm
\mbn´v [mcmfw  hmbp k©mcw e`n°pw
hn[apff AXnat\mlcamb 1799 ¬
]Wn]q¿Ønbmb h≥ \n¿ΩnXn.  Gsd
hmbp {]hmlapffXn\m¬ lhmal¬
F∂ t]cv e`n®p.
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]n∂oSpff bm{X Bº¿ tIm´bnte
°mbncp∂p.  hnkvabn∏n°p∂ Ht´sd
\n¿ΩnXnIfSßp∂XmWv cP]p{X `cW
ImeØns‚ Xeÿm\ambncp∂ Cu tIm´.

XpS¿∂v P¬al¬ F∂ A¤pX
\n¿ΩnXn ImWm≥ t]mbn.  Hcp henb
XSmIØn\p \Sphn¬ AXnat\mlcamb
Hcp henb sIm´mcw.

aq∂mw Znhkw B{Kbnte°v t]mIpw
hgn ^tØ∏q¿ kn{InbnseØn.  1584 ¬
AIv_¿ N{Ih¿Øn ]Wn ]q¿Ønbm°n
ÿm]n® Xeÿm\ \Kcw.  B{Kbn¬
\n∂v 37 Intemao‰¿ AIsebpff Ht´sd
sIm´mc kap®bßfpff hnkvab \Kcw.
\KcØns‚ {][m\ {]thi\IhmSamb
"_pemµv Z¿hmk'bpsS Dbcw 175
ASnbmWv. temIØnse G‰hpw Dbcw
IqSnb {]thi\ IhmSw.

AXn\ptijw, B{KmtIm´ ImWm
s\Øn.  AIv_¿ cq]I¬∏\ \SØn.  1571
¬ ]Wn]q¿Ønbm°nb AXn at\mlc
amb \n¿ΩnXn.  At±lØns‚ ImeØv
{][m\ambpw ssk\nImhiyßƒ°p]
tbmKn®ncp∂ tIm´bn¬ ]u{X≥  jmPlm
s‚ Imew hsc Iq´ntN¿°epIƒ \SØn
bncp∂p.  jmPlm≥ AXv sIm´mcambpw
tImSXnbmbpsa√mw D]tbmKn®p.  Cu
ImgvNIƒ°ptijw At∂Znhkw Rßƒ
B{Kbn¬ Xmakn®p

\memw Znhkamb 16˛mwXobXn
XmPval¬ kµ¿in®p.  XmPval¬ apXemb
\n¿ΩnXnIsf°pdn®v ]cs° Adnhpff
Xn\m¬ AhbpsS hniZmwißƒ°v
{]k‡nbn√, AXnte°v IS°p∂pan√.
]ns∂ U¬lnbnte°pff _kv bm{X,
U¬lnbnseØnbt∏mƒ sshIpt∂c
ambn.

U¬lnbn¬ bap\mXocØv ÿnXn
sNøp∂ "A£¿ [mw' t£{Xw A∂pXs∂
kµ¿in®p.  inev]IebpsS ]gabpw
]pXpabpw kmt¶XnIXzhpw taf\w \S
Øp∂ A¤pXIcamb sIm´mc kam\amb
h≥ \n¿ΩnXn. Ghcpw I≠ncnt°≠ 2005
¬ ]Wn ]q¿Ønbmb AXn at\mlc lnµp
t£{X kap®bw. A∂v U¬lnbn¬
Xmakw.

A©mw Znhkw cmhnse Xs∂
U¬lnbnse ImgvNIfnte°pff bm{X
XpSßn.  IpØ_van\mdnemWv BZyw
t]mbXv.  AXn\ptijw CµncmKm‘n
kvamcIØnte°v. CµncmKm‘n Xmakn®n
cp∂ hoSmWXv. ̀ mcXØns‚ Dcp°p h\nX
D]tbmKn®ncp∂ BSbm`cWßƒ,
sse{_dn, Hm^okv XpSßn Ht´sd ImgvN
Iƒ, Ah¿ acWØnte°v \S∂p \oßnb
Im¬\S∏mX, shSntb‰phoW ÿesam
s° ImWptºmƒ Gh¿°pw a\ n¬
tXßembncp∂p.

]ns∂ Km‘nkvarXnbnseØn.
almflmKm‘nbpsS Ahkm\ Im¬∏mSp
Iƒ ]Xn™ Im¬\S∏mXbpw At±lw
shSntb‰phoWv c‡km£nXzw hln®
ÿehpw I≠p.  AXpw kµ¿iIcn¬ ZpxJ
apfhm°p∂  A\p`ham°n.  kao] Øpff
_n¿fm lukn¬ At±lØns‚ PohnXhp
ambn _‘s∏´ H´\h[n Imcyßƒ
Dƒs°mffp∂ ayqknbw {]h¿Øn°p∂p.
AXn\ptijw At±lØns‚ `uXoI
icocw kwkvIcn°s∏´Xpw Hcp kvamcI
ambn kwc£n®phcp∂Xpamb cmPvL´v
kµ¿in®p.

G‰hpw HSphnembn kµ¿in®Xv
sNt¶m´bmWv.  XpeyXbn√mØ AjvS`pP
cq]Øn¬ 2.4 Intemao‰¿ Np‰fhn¬ Nph∂
^m‚ vtÃmWn¬ bap\m\ZnbpsS AcnIn¬
ÿnXn sNøp∂ at\mlc \n¿ΩnXn.
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CXn\IØv \nch[n at\mlcamb amfnI
Ifp≠v.  C¥ybpsS kzmX{¥yw {]Jym]n
®Xv ChnsS h®mWv. F√mh¿jhpw
kzmX{¥yZn\Øn¬ {][m\a{¥n tZiob
]XmI Db¿Øp∂Xv ChnsSbmWv.  apKƒ
N{Ih¿Øn jmPlm≥ ]Wnbn®XmWnXv.

U¬lnbn¬ tem´kv sSºnƒ,
]m¿esa‚ v lukv, C¥ymtK‰v XpSßnbh
kµ¿i\ ]cn]mSnIfnep≠mbncps∂
¶nepw AhnNmcnX ImcWßfm¬ \S∂n√.

s]mXpsh ]d™m¬ a‰p ]e
ImgvNIƒs°m∏w hnhn[ ImeL´ßfnse
`cWm[nImcnIfpsS C—mi‡nbn¬, AXn
{]K¤cpw `mh\mº∂cpw Iem{]Xn`Ifp
ambncp∂ anI® inev]nIfpsS ITn\
]cn{iaØneqsSbpw Bkq{XW anIhneq
sSbpw IchncpXneqsSbpw hnS¿∂pb¿∂

kp`mjnXw

Er.  sI. iin-[-c≥ (Rtd.)

IÆq¿

Zm\w

\q‰m≠pIfmbn XesbSpt∏msS \ne
sImffp∂ Ht´sd Ncn{X kw`hßƒ°v
km£yw hln® \nch[n {]uVKw`oc
ßfmb h≥ \n¿ΩnXnIƒ Bthmfw I≠v
BkzZn°m\mbn.

hfsc anXamb \nc°nepff Sq¿
]mt°Pn¬ \√coXnbnepff Xmakhpw
bm{Xm kuIcyßfpw `£WhpamWv Sq¿
Iº\n Hcp°nbncp∂Xv.  IRCTC bpsS
{]Xn\n[n tPmkv {]Imiv Sq¿ ssKUmbpw
klmbnbmbpw kpkvtachZ\\mbn henb
kulrZtØmsS H∏ap≠mbncp∂p. ImgvN
Isf°pdn®pff At±lØns‚ AXnkq£v
ahpw hy‡hpamb hniZoIcWßƒ,
Imcyßƒ Gsd BgØn¬ {Kln°m≥
k©mcnIƒ°v hfscb[nIw klmbI
ambn F∂Xv \µntbmsS am{Xta Hm¿°m
\mIq.

¯

"Zm\Øn\s{X hn`hw \ap°v
k¥m\ em`Øn\v [¿a]Xv\n
XØzmht_m[Øn\v _p≤ni‡n
temtIm]ImcØn\v a¿ØyP∑w.'

almIhn Dffqcns‚ Cu hcnIƒ C∂v
hfsc {]k‡amWv.  am\h P∑w temI
\∑ Dt±in®pffXmWv. Ah‚ _p≤n ZpjvS
I¿Ωßƒ°mbn ]mgm°phm\pffX√.
kZvk¥XnIƒ°v P∑w \¬Im\mbn [¿a
]Xv\nsb Ah≥ Is≠ØWw. Zm\w
\¬In P∑km^eyw t\Sm≥ hn`hßƒ
B¿Pn°Ww.

CXn¬ Zm\Øns‚ Imcyw FSp°mw.
Zm\w aq∂v hn[w.  kzmXznIZm\w.  cmP
kZm\w, Xmak Zm\w, X°kabØpw
ÿeØpw A¿lcmbh¿°v Xpd∂
a\t msS \¬Ip∂Xv kzmXznI Zm\w.
{]Xyp]ImcsØ°pdn®pff B{KltØm
sS As√¶n¬ Fs¥¶nepw {]tbmP\w
Dt±in®v sImSp°p∂Xv cmPkZm\w.

Æ
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ÿesam Imesam kabsam A¿lXsbm
t\m°msX \¬Ip∂Xv XmakZm\w.

X\n°v Hcp XcØnepw Bhiy
an√mØXv t]mepw A\y\v D]Icn°psa
¶n¬ \¬Im≥ a\ n√mØhsc \ap°v
ImWmw. F∂m¬ CsXm∂pw Zm\Øns‚
KWØn¬ s]Sn√. kzbw IjvS∏mS v
A\p`hn®v A\ys‚ kuJyw Imw£n°p∂
hcp≠v.  Ah¿°v kz¥w kpJ kuIcy
ßfn¬ bmsXmcp Xm¬]cyhpap≠mIn√.
Ch¿ A\ys‚ kt¥mjØn¬ B\µw
Is≠Øp∂p.  CØcw alØp°fpsS
km\n[yw kaqlØns\mc\p{KlamWv.

Xn∂m\mbn ]d∂p hcp∂ ]£n
bn¬ \n∂v c£s∏Sm\mbn Hcp Infn in_n
almcmPmhns‚ ASp°¬ A`bw tXSp∂p.
cmPmhv Infn°v A`bw \¬In.  F∂m¬,
Xs‚ `£Wamb Infnsb hn´pXcWsa∂v
]pdsI ]d∂v h∂ ]£n Bhiys∏´p.
in_n as‰m∂pamtemNn®n√.  Xs‚ icoc
`mKw apdn®v ]£n°v `£Wambn \¬In.
in_n almcmPmhns‚ at\m`mhamWv
Zm\w.  Cu at\m`mhØns‚ ap∂n¬
]co£n°ms\Ønb ba[¿Ω≥ ]cmPb
s∏Sp∂p.

alm`mcXØn¬ I¿Æ\mWv
Zm\Øn¬ ap∂n¬.  IhNIpWvUehpambn
P\n® I¿Æ\v IhNIpWvUew Xs‚ Poh
c£°pffXmsW∂dnbmw. icocØn¬
\n∂v AXv F∂v \jvSamIpt∂m A∂v
Xs‚ \miamsW∂pw Adnbmw.  B bmYm¿
∞yw Adn™n´pw {_m“W\mbn h∂
tZth{µ\v Xs‚ icocØn¬ \n∂pw IhN
IpWvUew ]dns®SpØv Zm\w sNbvXp.
tZth{µs‚ NXnbmbncp∂sX¶nepw Zm\
ioes\∂ t]cn\v If¶ta¬°≥ I¿Æ≥
Xømdmbncp∂n√.

CsX√mw ]pcmWØnse IYIƒ.
F∂m¬ B[p\nI ImeL´Øn¬
Adnbm≥ Ign™ Hc\p`hIY.  hfsc
{]mbw sN∂ Hcp [\nI.  h¿jßfmbn
hntZiØv Xmakw.  Ipd®p Imeambn
Im≥kdn\v NnIn’bnemWv.  tcmKw Kuch
apffXmbncp∂p. hfsc sNethdnb
NnIn’.  ]WØn\v {]bmkan√mØXn
\m¬ NnIn’ {]iv\ambncp∂n√. NnIn
’bv°v ^ew ImWp∂pap≠mbncp∂p.
F¶nepw Ah¿ \m´nte°v aSßm≥ Xocp
am\n®p.  C\nbpff Imew \m´n¬ th≠
s∏´hcpsS IqsS  Ignbm\m{Kln®p.
\m´n¬ NnIn’ XpS¿∂p.  amkØnepff
Hcp IpØnsh∏n\v Fgp]Xn\mbncw cq]
thWw.  BZysØ c≠v IpØnsh∏n\v
tijw Imcyamb ^ew I≠p XpSßn.
hntZiØp \n∂v aSßn \m´n¬ NnIn’
XpS¿∂t∏mƒ ^ew I≠Xn¬ tUmIvS
¿°pw th≠s∏´h¿°pw Bizmkambn.
F∂m¬, Ah¿ tUmIvStdmSv ]d™p.  C\n
Rm≥ IpØnsh∏v FSp°m≥ B{Kln
°p∂n√. F\n°n{Xbpw {]mbambn.
bmsXmcp _p≤nap´pan√.  a°sf√mw \√
\nebnemWv.  PohnXw Fs¥∂v Adn™p.
\∂mbn A\p`hn®p, BkzZn®p.

C{Xbpw ]Ww sNehgn°p∂Xn
epff {]bmkamtWmsb∂v tUmIvS¿
tNmZn°p∂Xn\v aps∂ Ah¿ ]d™p.  Cu
IpØnsh∏n\pff ]Ww Rm≥ F√m
amkhpw tUmIvS¿°v X∂psImffmw.  Cu
NnIn’ hfsc AXymhiyapff {]mbw
Ipd™ Hcmƒ°v \¬IpI.  AXv Bcm
sW∂v tUmIvS¿ Xocpam\n°q.  CXmWv
Zm\w.

a¿ØyP∑w k^eamIm≥ Cu Zn\
Øn¬ \ap°v XømsdSp°mw.

¯
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