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Life was, indeed, miserable. The public

gets easily agitated in such situations, often

because of rumors. There were certain

cases of physical assault on staff and

ransacking of offices recently. This has to

be prevented. The public relations have to

disseminate appropriate information to the

public countering rumors and

misinformation.

Despite these problems, the damaged lines

were repaired and put back to service,

supply was restored as quickly as possible

because of the well coordinated and

dedicated team work of our staff and

contract workers. They worked tirelessly

day and night against all odds. We

congratulate our staff for their exemplary

effort. There was good support from the

management as well.

 However, it is high time that the

institution implement a standardized

disaster management facility. The facilities

available in KSEBL are not very adequate

to meet such contingencies. Most of the

damages to the transmission and

distribution facilities are caused by falling

of trees and branches during windy

conditions. Pruning of tree branches,

though done routinely, is not sufficient in

preventing the line snapping by falling

trees. Concrete poles, though cheap, are

brittle and break easily. Replacement of

heavy concrete poles is also difficult. This

requires an alternate out-of-the-box

solution. Light weight wooden poles,

covered conductors, spare transformers on

movable wheeled platforms could be use

as some solutions for quick supply

restoration. It is also necessary to keep

sufficient stock of materials for this

purpose. Experience is a great lesson.

Experience does not become lesson unless

it is recorded, analyzed, understood and

future plans are devised. The learning

chance might be lost forever. A

coordinated system is necessary to

preserve institutional experiences and

lessons.

During the recent natural calamity,

KSEBL suffered and conservatively

estimated of loss is more than Rs. 30 Cr.

This loss has to be recovered through

proper insurance arrangement and also

through proper representation to the State

Regulatory Commission to recognize such

losses as an additional expense over

normative R&M cost.

Thus, we earnestly urge the management

to consider these aspects and introduce a

comprehensive system and plan for

disaster management in KSEBL.

¯
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Er. F≥.-Sn. tPm_v

FIvknIyq´ohv F≥Pn\ob¿

XoPzme

tZ t]mbn...
        Zm h∂p...

Hm¨sse≥ {Sm≥kv^¿ XpSßnbImew

apX¬ \Ωƒ I≠psIm≠ncn°p∂

t]mÃnwKv kvs{SwKvXv Xes°´pt]mse

bmWv. kmwKvj≥ sNbvXn´pff ]e

XkvXnIIfpw BcpsSsbms°tbm at\m

[¿Ωtam a\Zu¿_eytam F∂dnbn√

A{]Xy£amIpw.  BtcmsS¶nepw Btem

Nn®n´mtWm CsX√mw sNøp∂sX∂v

ssZhØn\pam{Xw Adnbmw.

AknÃ‚ v FIvknIyq´ohv F©n\o

b¿amcpsS XkvXnIIfn¬ Ipsdtbsd

H∂n¬\n∂pw ]qPyØnte°p k©cn®p.

AXpIgn™p Hcp kp{]`mXØn¬ B

t]mbhcn¬ Nnescms° Xncn®ph∂p.

CsX√mw BfpIƒ At]£Iƒ ka¿

∏n®Xn\ptijambncp∂p.  At]£Iƒ

ka¿∏n®Xn\ptijw  am‰ßƒ hcpØp

∂Xn\v F¥v \ymboIcWamWv \evIp

hm\pffXv.  th≠s∏´hsc CcpØp∂

Xn\pth≠nbpff X{¥w am{Xambn Cu

Hm¨sse≥ X´n∏v amdnsb∂pam{Xw.

]e Hm¨sse≥ X´n∏pIsf°pdn®pw

\Ωƒ tIƒ°mdp≠v, F∂m¬ CØc

Øn¬ Hcp s]mXptaJem ÿm]\Øn¬

HutZymKnIambn AwKoImcw hmßn

\SØp∂ X´n∏v BZyambn´mbncn°pw.

CØcØnemWv apt∂m´pt]mIp∂

sX¶n¬ cmjv{Sob°mcpsS `mjbn¬

]d™m¬ \nba]cambpw kwLS\m]c

ambpw t\cntS≠nhcpw.

CØcØn¬ ]qPyam°nsh®

XkvXnIIƒ AknÃ‚ v F©n\obdn¬

\n∂pw AknÃ‚ v FIvknIyq´ohv

F©n\ob¿ XkvXnIbnte°pff {]tam

js‚ DØchndßnbt∏mƒ {]Xy£

s∏´p.  F∂n´v th≠s∏´hscsb√mw

AhnsSIpSnbncpØn, AhnsS t\csØ

Ccp∂hscsb√mw XpcØntbmSn®p.

CXmtWm Hm¨sse≥ {Sm≥kv^dns‚

kpXmcyX.  `qcn`mKw BfpIƒ°pw

Ah¿ tNmZn°p∂ BZysØ tNmbvkv

In´p∂n√. BZysØ tNmbvkn¬



6

B¿°mWv e`n®ncn°p∂Xv F∂v t\m°n

bm¬ ImWp∂Xv \Ωtf°mƒ C≥U

Ivkv Ipd™bmsf sh®ncn°p∂XmW.v

F∂n´pw sIm´ntLmjn°pw hfsc

IndpIrXyambmWv Imcyßƒ \S°p∂

sX∂v.

aq∂ph¿jamhmØhsc Ccn°p∂

ÿeØp\n∂pw am‰ns√∂mWv ssKUv

sse\n¬ ]d™ncn°p∂sX¶nepw

]escbpw AhnsS \n∂pw a{¥hmZnIƒ

tImgnIsf ]d∏n°p∂Xpt]mse ]d∏n

®p.  F∂n´pw AXn\pw ]dbp∂Xv ssKUv

sses\∂mWv.  Cßns\ X´n∏pIfpsS

Hcp {]ÿm\ambn XpS°Ønse am‰nsb

Sp°p∂ anSp°v A]mcw Xs∂.

Cßns\ ]dØnhnSp∂ BfpIƒ

`cW hn`mKØn¬ s]SmØhcmsW∂

Imcyw ]dtb≠Xn√t√m.  Hmtcm {Sm≥kv

^¿ Hm¿U¿ Cdßptºmgpw AXnse

FÆØn¬ IqSpX¬ {Koh≥kn\pff

At]£Iƒ e`n°p∂psh∂XpXs∂

ip≤amb s]mffØcßfmWv CXneqsS

\S∏nem°p∂sX∂p hy‡amIp∂p

≠t√m. BZyw Xs∂ CXns‚ ]n∂n¬

{]h¿Øn°p∂ Zpjv{]h¿ØnIfpsS

]Wn, Bscsb√mw FSpØv FdnbW

sa∂pffhcpsS enÃp≠m°pIbmWv.

F∂n´v Ahsc XpcØm≥ kmaw, thZw,

ZWvUw CXnteXp hIp∏p ]‰psa∂v Xe

]pÆm°n BtemNn°pw. Xebv°IØv

]pÆm°v A√mØXpsIm≠v, Hmtcm

Bibßƒ DcpØncn™phcpw.  BZy

sØ Nn¥ bYm¿∞ ssKUv sse≥ sh®v

X´m≥ ]‰ptam F∂mWv. Aßns\

sb¶n¬ AhcpsS Xebn¬ NpÆmºp

sXm´p FgpXnsh°pw. ASpØXv ssKUv

sse\n¬ Hcp hIp∏pans√¶n¬ Ah¿

Ccn°p∂ ItkcbpwsIm≠v HmSn

t∏mIpw.  AXns\ t]mÃnwKv kvs{SwKvXv

]qPyw F∂p hnfn°pw.  Aßns\bpff

hcpsS Xebn¬ NpÆmºn¬ If¿

tN¿sØgpXn shbv°pw.  F∂m¬

t]mÃnwKv kvs{SwKvXv ]qPyw B°phm≥

ssZhw Xºpcm≥ hnNmcn®mepw  ]‰mØ

Nne tIkpIƒ D≠mIpw,  AhnsSbmWv

sImSnacw AYhm ^vfmKvUv t]mÃns‚

hchv. B Itkc°papIfn¬  sImSn

IpØpw. AhnsSbncn°p∂hsc HmSn®v

CjvSapffhcpsS Xebn¬ hcbv°p∂

NpÆmºns‚ \ndw ]dtb≠Xn√t√m.

Cßns\ HmSn®phn´Xpw Itkc X´n∏dn

®Xpw Hs°bmbn Ipsd A\mY¿ hgnb

t\zjn®v hgnbn¬ \n¬°p∂p≠mhpw,

A`bm¿∞nIfmbn. Ahsc, Ah¿

tNmZn®n´pff Hcp XkvXnIbnepw sImSp

°msX Zqsc FhnsSsb¶nepw t]mbn

IqSpIq´nsImffm≥ ]dbpw.  Bsc¶nepw

ASpØ Pn√bnte°p tNmZn®n´ps≠¶n¬

kz¥w Pn√bn¬ G‰hpw Zqscbpff

ÿew sImSp°pw. F∂n´v  Cu \q‰m≠n

se G‰hpw henb Xamibmbn ]dbpw

CsX√mw Iºyq´dmWv sNøp∂sX∂v.

Cu Iºyq´dpIfnse√mw ^mIvSw t^mkv

BWvIpØn\nd®ncn°p∂sX∂vtXm∂pw

ChcpsSsb√mw ]d®neptI´m¬.
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kz¥w BfpIƒ°v sUmanssk¬

F∂m¬ kz¥w hoSpw A√mØh¿°pw

Aev]w IqSn AI¬®bpffh¿°pw AXv

Xmeq°pw,  A\njvSapffh¿°v AXv

kz¥w Pn√bpambn amdpw. CsXms°

Iºyq´dn¬ IrXyambn t{]m{Kmw sNbvXp

sh®n´p≠v.  Cu IrXy\n¿∆lW°mcpsS

Xs∂ kz¥w kwLS\bn¬s∏´, ]ncnhp

Iƒ bYmkabw sImSp°mØhcps≠

¶n¬ AhcpsS Imcyw I´s∏mI. Ahsc

`q]SØn¬ C√mØ CSßfnte°phnSmw.

AhnsS sN∂v Itkc tXSn Aebpah¿.

ssKUv sse\n¬ ]dbp∂p≠v Hcp Itkc

bn¬ Ccp∂v aq∂v h¿jw XnIbmØhsc

am‰ns√∂v.F∂m¬ Cdßnb DØchpIfn

se√mw aq∂p h¿j amhmØhsc CjvSw

t]mse am‰nbn´p≠v AsX√mw \oXn\ntj

[amWv. F∂n´v Pn√ am‰msX AtX

Pn√bn¬ Zqtc°pam‰n, Cu XkvXnI

Ifn¬ th≠s∏´hscsbms° IpSnbncp

Ønbn´p≠v.  Aßns\bncpØp∂h¿°v

C≥UIvkv am‰nbhtc°mƒ IpdhmsW

∂Xv h\yamb XamibmWv, A\yw \n∂p

t]mIp∂ kmam\yacymZbmWv.

ASpØsIm√w apX¬ CØcw Hm¨

sse≥ X´n∏pIƒ°mbn Hcp Hm¨sse≥

{Sm≥kv^¿ F∂ X´n∏p {]ÿm\w

apt∂m´p sIm≠pt]mIphm≥ kΩXn°p

hm≥ Xcan√.  CXns\ sI´psI´n

Ad_n°Sensednt™]‰p.

CXn¬ G‰hpw henb X´n∏v

kwLS\Isf hnfn®v tbmKw \SØn

ImWn°p∂ \mSIßfmWv.  tbmKØn¬

]dbp∂ FXnc`n{]mbßƒ \S∏nem°p

∂Xv t]mbn´v an\n‰vkn¬t∏mepw tcJ

s∏SpØn√. F∂n´p]dbpw CØ

hWsØ F√mw ss^\embn, C\n

t{]m{Kman¬ XncpØepIƒ km[ya√

F∂v. ]ns∂ F¥n\mWv kwLS\Isf

hnfn®pff {]lk\ tbmKßƒ  \SØp

∂Xv, C\nbpff AØcw tbmKßfn¬

F©n\otbgvkv Atkmkntbj≥

]s¶Sp°Wtam F∂v \√t]mse Btem

Nn®p am{Xta Xocpam\n°pIbpffp.  Cu

{]lk\ßfpsS `mKambn Isøm∏p

Nm¿tØ≠ _m[yXsbm∂pw F©n\o

tbgvkv Atkmkntbj\n√.

C\n CØcØn¬ \S°p∂ X´n∏p

Iƒs°Xnsc {Koh≥kv sImSpØm¬

AXnse Xocpam\ßsfSp°p∂Xpw B

IΩn‰nbn¬s∏´ `cW h¿§ kwLS\m

{]Xn\n[nIfmsW∂ Imcyw ]I¬

t]mse hy‡hpamWv.

C\n t_m¿Uns‚ NpacpIƒ°v

]pdØpt]mbn ]cmXn ]d™m¬ DØc

hn´Xv Btcm AhcpsSbSpØpXs∂

At]£ sImSp°m\mbn ]dbpw. AX\p

kcn®v At]£ sImSpØm¬ AsX√mw

Xffn If™v Nh‰psIm´bnsednbpw.

Aßns\ ]pXnbXmbn \nehn¬ sIm≠p

h∂ncn°p∂ X´n∏p {]ÿm\wsIm≠v

s]mdpXnap´nbncn°pIbmWv F√mhcpw.

¯̄̄̄̄
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Abstract

Subject of this discussion is

verification of the ability of transformers

to survive the extreme electrodynamic

stresses during short circuit.

Two verification methods are

practiced today.

The first one is “design review”, in

which third-party consultants check

calculation results of forces and stresses

and compare these with critical values

based on tests or based on internal

manufacturer’s rules. Design review is

based on calculation results of idealized,

homogeneous structures, it does not cover

transient phenomena, it excludes a

number of key subcomponents and it is

not embedded in a strict quality

surveillance system. Many observed

failure modes are not covered by design

review.

The second verification method is

short-circuit testing, in which the complete

transformer is subjected to real short-

circuit current and thus to the same

stresses as would occur in service. Short-

circuit testing is the only complete

verification method of short-circuit

withstand capability of power

transformers.

Verification of the short-circuit 

withstand capability of transformers

In spite of the wide application of

advanced calculation methods, still

around 20 – 30% of the transformers,

submitted to a short-circuit test fail to pass

the short-circuit test. Mostly, the reason

to fail is a reactance increase beyond the

limit set by the standard, which indicates

an unacceptable internal deformation. In

a number of cases, however, unexpected

events are triggered by short-circuit

current which are outside of the “usual”

failure modes, like breaking of a bushing,

oil spill, internal flashover etc.

1. Introduction

The effects of short-circuit currents in

transmission and distribution networks for

electric energy are tremendous, both for

the equipment and for the stability of the

networks. Since short circuits are not rare

events (as a rule of thumb one short circuit

per 100 km overhead line per year can be

expected), short-circuit withstand

capability is regarded s belonging to the

main characteristics of the equipment

installed. Transformers, like series reactors,

have the ability to limit the short-circuit

Er. Dony C.S

Assistant Engineer
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currents to values predominantly

determined by the transformer’s

impedance. In this way, the design of a

power transformer with respect to the

short- circuit current withstand capability

is focused towards the limitation of short-

circuit current. In addition, the control of

the forces and stresses exerted by the same

short-circuit currents inside the

transformer must be an integral part of the

design process and quality verification.

With an increase of the short-circuit

power during the years, the most severe

short-circuit currents will appear when

the transformer is aged. These short-circuit

currents have to be withstood without

impairing the transformer.

Short-circuit withstand capability

should also cover the ability to withstand

several full asymmetrical short-circuit

currents in each phase and in each

representative tap position without

impairing the transformer suitability for

normal service.

Short-circuit current leads to electro-

dynamic forces on the windings that

cause mechanical stresses in the radial

direction (pushing the inner turns inwards

and the outer turns outwards) and in the

axial direction (with a pulsating

compression force). Radial stresses

regularly lead to buckling of the winding

(see fig. 1), axial and radial forces have

been observed to result in spiraling and/

or tilting of turns. Permanent deformation

of windings may lead to immediate

damage or long-term issues because of

insulation damage, obstruction of oil flow,

material weakness or loose parts.

One of the methods for purchasers to

assess the short- circuit current withstand

capability of transformer is to conduct a

design review, based on calculation results

only. CIGRE issued guidelines on this

method that are now implemented in the

international standard IEC 60076-5,

annex A, now under revision.

It is clear that calculation methods are

an indispensable tool in the design phase

of equipment.

Nevertheless, “the test procedure is

considered a better means of ascertaining

the real performance of equipment at short-

circuit, since such a test demonstrates that

both construction and design are

adequate”. This is recognized in an

amendment to IEC 60076-5 Annex B that

states (for transformers > 2.5 MVA): “for

the purpose of evaluation the unit under

consideration may be simultaneously

compared with a limited number of

Fig. 1: Buckling of HV winding (upper),

resulting in insulation damage and

internal arc (lower)
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transformers that have passed the short-

circuit test successfully and match most -

but not all - the characteristics considered

in Annex A”.

Deformation of windings can be

detected electrically by measurement of the

short-circuit reactance. Therefore, a

change in short-circuit reactance due to

short-circuit current passage is usually an

indication of deformation. Per IEC 60076-

5, for transformers with rated power

above 100 MVA, the short-circuit

reactance values evaluated for each phase

at the end of tests may not differ from the

original values by more than 1%.

Complicated, three-dimensional time

varying fields and forces stressing various

non-homogeneous and non-linear

structures and materials cannot be

covered adequately by calculation. In

addition, natural variations in properties

of material, quality assurance, workmen’s

skills etc., especially in the less experienced

companies, cannot be taken into account

fully, nor can any design review reveal

deficiencies resulting from this.

Complicated ‘secondary’ physical

phenomena like shock waves in oil, shocks

and vibrations (often leading to untimely

falling-off of buchholz relays or damage

to ancillary equipment - bushings, tap-

changers etc.) are normally not considered

in calculation methods.

The great step forward that

calculation methods have made in last

decades, together with the increased

emphasis on cost reduction, can lead to a

practice of designing close to the margin,

whereas in the past – due to a greater

uncertainty and less cost pressure – a

larger safety margin was built in. This

suggests that advanced design methods

not automatically guarantee a more

reliable product.

The highest degree of reliability with

respect to short-circuit withstand

capability is through full-scale short-circuit

withstand testing in accordance with the

international standards.

2. Utility policies

Material was presented by CIGRE

WG12.19 on the failure rate due to poor

short-circuit withstand capability. It is

reported that from the failed transformers,

one third had passed a design review

successfully, whereas none of the failed

transformers had been submitted to a

short- circuit test.

A recent, extensive survey of about

1000 major transformer failures by CIGRE

WG A2.37 showed that:

Windings are the most common

failure location, mechanical failures

account for over 20% of all failures of

substation transformers, external short-

circuit is the second (after ageing) largest

known failure cause.

Various large utilities have adopted

the policy of requiring a short-circuit
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withstand test for each sample of

transformer purchased within the

established procedures.

A significant and positive influence

of short-circuit testing on the reduction of

the rate of winding faults in a large overall

system during many decades is reported.

Another major utility’s experience

indicates that premature failures are

occurring due to accelerated ageing and/

or weakening of short circuit withstand

capability of transformer due to repeated

short circuits in the underlying system.

The number of through

faults seen by their

transformers is high and

has a cumulative effect on

the mechanical weakening

of the winding supports

and insulation and it

increases the probability of

premature failure of the

transformer.

To check that

manufacturers ensure

short-circuit withstand

capability as per network requirement/

specification of their transformers during

design/manufacturing, this utility

introduces short-circuit withstand test for

at least one transformer for each

manufacturer which will be type tested

and benchmarked for future projects.

Other major utilities insist that

suppliers pass a learning path towards a

successful design through full-power

short-circuit testing thereby using it as an

essential and successful tool for quality

improvement.

The considerations above have led to

a rapid increase in testing of large power

transformers in the world’s test facilities.

In fig. 2, the number of short-circuit tests

of transformers > 25 MVA is plotted vs.

time, performed at KEMA Laboratory. In

this figure, a distinction is made between

the test results showing no problem at

short- circuit tests and tests that lead to a

problem.

3. Test methods

Short-circuit test laboratories for

power transformers draw their short-

circuit power either directly from the

power grid (grid supplied lab, see fig. 3,

upper) or from generators (generator

supplied lab, see fig. 3, lower). Grid

supplied labs have the advantage that very

high power can be drawn from the grid –

provided that the grid operator gives

Fig. 2: Number of power transformer (> 25

MVA) short-circuit tests performed 1996-2016

at the KEMA laboratory. Indicated is the

fraction of initially “not OK” and “OK”.
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permission – but regarding security for the

transformer under test, generator supplied

labs offer lower risk because switching

occurs at the output voltage level of the

generator, usually around 15 kV:

l Master breakers (MB in fig. 3), that

need to interrupt current, can be

designed to act very fast at this voltage

level. Very fast interruption of short-

circuit current, in combination with

a special protection system prevents

major damage to the transformer

under test in case of an initial failure,

like an internal arc. In the KEMA’s

case, the master breakers can de-

energize the circuit within a single

current loop. In grid supplied

laboratories, master breakers have to

operate at high- voltage, which

implies that breaking times of several

tens of ms are unavoidable.

l Making switches (MS in fig.

3) that switch in the short-circuit

current. Also these switches can be

much more accurately controlled at

medium voltage level. When high-

voltage breakers are used (HV CB

right side in fig. 3 upper), the

statistical nature of the pre- strike

upon closing makes it difficult to

initiate short- circuit current at the

exact voltage zero crossing that will

result in a full asymmetrical current

as required by the standard. This

may lead to unnecessary trial testing

with insufficient asymmetry levels.

A number of circuit topologies have

been designed for optimum

conformity with the service

situation:

l Three-phase tests. Three-phase

transformers should preferably be

tested three-phase. In case the voltage

range is not sufficient or the short-

circuit power is not enough, the

testing authorities may use single-

phase testing instead of three-phase

testing. As in three- phase testing, at

each test one phase is subjected to the

Fig. 3: Lay-out of grid- and generator supplied

test laboratories. T: laboratory transformer, TO:

transformer under test; HV CB: high-voltage

circuit breaker,MB: master breaker, MS: making

switch, G: generator, M: motor, L: reactor
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specified (peak) current value, see fig.

4 where the asymmetrical peak is

applied to the upper phase. During

later tests the other phases are

subjected to the required current.

l 1.5 phase test.  with the single phase

method, known as 1.5 phase method,

the phase under test is connected in

series with the other two phases,

which are connected in parallel, see

fig. 5. The RMS currents in the two

parallel connected phases are 50% of

the specified three-phase value. Fig.

4 illustrates this condition. The

evolving stresses in the two parallel

connected phases are in this case

lower than in the case of three-phase

tests. At the most critical moment,

however, at the asymmetrical current

peak in the fully stressed phase, all

currents are momentarily identical to

the situation of a three-phase test. In

this topology only half the power is

required from the test station

compared to three-phase testing.

Special attention has to be given to

the neutral of the

Y-connected windings, which in

many other test stations is

at a voltage level of 0.5 pu.

In the KEMA’s practice this

remains at ground

potential.

 l Single phase tests. In case the test

station’s power is not enough for

using the 1.5 phase method, a real

single-phase method could be

applied, like the method used for

single-phase transformers. In that

case the terminals of the other phases

are open.

Fig. 4: 1.5 Phase test method showing that

at the moment of maximum stress,the

current in all phases is identical to a full

three-phase condition.

Fig. 5: Test-circuit for 1.5 phase short-circuit

tests.
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If there is still a deficit of power, a

step further is to test a representative, but

smaller, transformer. Through

comparisons and calculations the

outcome of the short circuit tests can be

transposed to the larger transformer. IEC

60076-5 gives possibilities for testing

representative transformers.

4. Test results of power transformer

short-circuit testing

Having up to 15000 MVA of installed

short-circuit capacity, the KEMA

laboratory has tested transformers up to

very high MVA and kV ratings.

An evaluation has been made of

short-circuit tests has been made of short-

circuit tests performed in the 21 year

period 1996-2016. The tests were

performed in accordance with IEC

standard or IEEE standards on

transformers with rated power upto

440MVA and primary voltage up to 765

kV (see fig. 6).

The population includes single-phase

and three-phase transformers, auto-

transformers, step-up -, converter-,

railway-, auxiliary- and three-winding

transformers, 16.7, 50 and 60 Hz

transformers, YD-, DY-transformers and

YY autotransformers. The largest

transformers tested are 334 MVA single-

phase and 450 MVA three-phase.

In detail, the test-experience is as

follows:

During the past 21 years, in total 320

times a test access for a transformer larger

than 25 MVA (278 transformers from

which 42 are re-tested) has been counted:

l In 250 cases, the transformer showed

no problem at the test-site. These

transformers initially passed the

short-circuit test. The final test-result

is not always known because there

was in a limited number of cases

inspector’s involvement in the

subsequent routine tests and the

visual inspection.

l In 70 cases, transformers showed a

problem due to short-circuit stresses

that became immediately apparent at

the test site. Mostly, this problem was

an unacceptable increase of short-

circuit reactance due to the short-

circuit stress, but a range of other,

immediately evident problems also

occurred.

Fig. 6: Short-circuit test of a

800 kV class transformer
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l 42 Transformers from the latter

group had been re- tested after

modification in the factory and most

did not show a problem at the test site

at the re-test.

l In 7 cases, transformers after having

experienced no problem at the test

site, did not pass the routine tests

and/or visual inspection after the

tests.

From these results, an initial failure

rate is defined as the ratio of tests that

resulted in failure to pass the test at first

access (70 times) and the total tests (320).

Thus, the initial failure rate is 22%.

This number is in the same order as

the experience reported by High Power

laboratory that reports a failure rate of 20

– 25% out of 20 units > 100 MVA.

Other sources state an overall failure

rate of 23% for a total of 3934 tests and

21.4% failure (2.5 – 100 MVA), 41.9%

failure (> 100 MVA) .

In figs. 7 and 8 results are shown,

differentiated in both power- and voltage

class. The results suggest a tendency of the

highest initial failure rates for the highest

ratings: the failure rate of the largest

transformers (> 400 kV or > 200 MVA),

around 100 tested, is in the range of 30%.

Commonly, the reason of not passing

short-circuit tests is because the winding

reactance change (usually an increase) is

larger than specified in the standards.

Evidence of damage, as suggested by

a measured reactance variation is usually

confirmed by visual inspection. In

addition, other, most clearly recognizable

defect are evident directly at the test site

or upon inspection of the internal parts.

A wide variety of defects are revealed

such as:

Axial clamping system: Looseness of

force in axial clamping, of axial

compression force, of axial supporting

spacers and of top and bottom insulating

blocks;

l windings: Axial shift of windings,

buckling, spiraling of windings

(helical or layer winding);

l cable leads: Mechanical movement,

for instance from tap changer to

regulating windings; deformed or

broken leads, outward displacement

Fig. 7: Initial power transformer failure rate

for various  ranges of MVA rating

Fig. 8: Initial power transformer

failure rate for various  ranges of kV

(primary) rating
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and deformation of exit leads from

inner windings; broken exit leads;

l insulation: Crushed and damaged

conductor insulation; displacement of

vertical oil duct spacers; dielectric

flashover across HV-winding or to

the tank; displacement of press board

insulation tank current due to

damaged conductor insulation;

l Bushings:  Broken cracked bushings

(see fig. 9), leading to oil spraying;

l Enclosure:  spraying of oil (see fig.

10), exhaust of hot gases, evaporated

oil, measurement of current to

enclosure.

 Another item to be mentioned is the

behaviour of buchholz-relays, as quite

often buchholz-relays operate unnecessary

due to the vibrations that occur during

short- circuit conditions. Therefore, the

behaviour of such relays is carefully

monitored during testing and the

observations are reported, though undue

reaction of the relay is no longer reason to

refuse certification.

In the cases (the vast majority) that

the reactance change is within the

tolerances set by the standards, it is the

KEMA’s observation that (visual)

inspection sometimes still leads to rejection

of a certificate. Visual inspection is

necessary, because deformations and

displacements in supporting structures,

clamping systems, insulating materials,

winding exit leads, external connections

from the coils to the tap changer and

within the on-load tap changer cannot be

detected by the reactance measurements

only.

In addition, defects to the voltage

regulation winding, often not detectable

by impedance change can only be

confirmed by visual inspection.

So it can conclude that the reactance

variation is a very good tool to assess

short-circuit withstand capability right

after the short-circuit test.

Experience with the short-circuit

reactance measurements is that for

Fig. 9: Breaking of a bushing and oil spill

Fig. 10: Oil spill upon short circuit application
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power transformers a variation of more

than 1.0% indicates a large deformation

in one or more coils. Also a gradually

increasing variation during the short-

circuit tests, although in total not more

than 0.5% to 1.0%, indicates a progressive

movement of winding conductors.

Variations of the reactance values

between the short- circuit tests in an

unusual way are an indication of large

flexibility of the windings.

Although the standards do not

require SFRA measurement, FRA

measurements are regularly performed

before and after short-circuit application.

In some cases, a significant difference can

be observed. Although a FRA pattern

contains in principle more information

than a single reactance measurement at a

given frequency, it appeared difficult to

correlate the observed shifts in the FRA

patterns to visible internal deformations.

More research is needed to establish

knowledge rules. Recently CIGRE WG

A2.53: “Objective interpretation

methodology for the mechanical condition

assessment of transformer windings using

Frequency Response Analysis (FRA)” is set

up to analyze this.

6. Test results of distribution

transformer short-circuit testing

Test failure statistics were also

collected after short- circuit testing of

distribution transformers. These are

always tested in a direct three-phase test-

circuit.

Short-circuit certification always

implies passing of routine tests before and

after the short-circuit test. For distribution

transformers, the short-circuit reactance

increase due to short-circuit current

passage is allowed to be up to 4% or up to

7.5%, depending on the coil construction.

Distribution transformers are always

submitted to a visual inspection at the

laboratory site.

In order to get an insight into test

statistics, a recent time period was

analyzed in which a population of 250

transformers were short-circuit tested. The

rated power was 50 – 5000 kVA, with

primary voltage 13.8 kV at maximum. It

was found that in this period 202

transformers were certified, implying that

not only short-circuit test were passed, but

also the routine tests and the visual

inspection. Fig  11 shows  the distribution

of the transformers, and failure rate, to

rated kVA.  48 Transformers did not pass,

for a variety of reasons: 55% showed too

much reactance increase, 20% had

unacceptable deviations after visual

inspections (often loose parts), 14%

showed current to the tank during short-

circuit test, possibly indicating an internal

flashover or even an internal arc, and 11%

had other serious defects.
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The numbers imply that, similar to

power transformers, slightly less than a

quarter of the distribution transformers,

offered for a short-circuit test does not

pass the test, with a higher fraction at the

high- end of the power, like with power

transformers. As in the case of power

transformers, unacceptable increase of

short-circuit reactance is usually related

to strong deformation of winding.

7. Discussion

Failures of transformers in service are

well-known, but the reason for failure is

often not clear.

One could wonder what causes the

high failure rate, observed by short-circuit

test laboratories worldwide, compared to

the lower failure in service, found to be

below 1 %, mainly due to defects in

windings. The main reason of this

discrepancy must be the

severity of the tests,

compared to actual service

conditions. From an enquiry

of CIGRE WG 13.08 it can

be concluded that on a

statistical basis, large power

transformers have to face

several full and many small

short-circuits during their

life, more precisely: the 90

percentile was estimated to

be 4 full short-circuits in 25

          years.

Thus, it must be assumed that this

actual (full) short-circuit in service is

normally smaller than the rated short-

circuit current for which the transformer

is designed.

Because of the expected future

increase in short-circuit power, especially

in rapidly developing countries, this

situation may change and the fact must

be faced that during the life of the ageing

transformer, its withstand against short-

circuits will be brought to the limit.

Moreover, aged transformers have been

reported to be more prone to short-circuit

winding deformation because of

diminishing winding fastening strength

due to insulation shrinkage and pieces of

insulating material disappear or become

displaced.

¯

Fig. 11: Test failure statistics of distribution

transformers
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kutcm¿÷w
KpcpPn

C¥ysb c£n°phm≥ ]escbpw
hnfn®ncp∂Xpt]mse Ct∏mƒ \nL≠p
hnepff hm°mWv kutcm¿PsØ hnfn°q!
\mSns\ c£n°psa∂v. aebmfoIcn®
t∏mƒ C´t]cmWv "kuc' .  G‰hpw
hne°pd hn¬ Dev]mZn∏n°phm≥ Ignbp∂
Pe sshZypX ]≤XnIsf Bcpw c£n°p
hm\n√mØXpsIm≠pw Ipsdb[nIw
saKmhm´v D≠m°nsb∂ AhImihmZw
k¿°mcn\p kΩm\n°phm\pambn
sshZypXn t_m¿Un s‚ sNehn¬ Hcp X\n
\mS≥ amam¶ambn kuc ]≤Xn amdmXncn
°s´b∂m{Kln°mw.

kutcm¿P ]≤XnIƒ Bcw`nt°
≠Xv ]Øph¿jw ap≥]v A\nhmcyambn
cp∂p. A∂v Bcw`n®ncps∂¶n¬ C∂Xns‚
{]tbmP\w e`n°pambncp∂p.  ]s£
Ct∏mƒ Bcw`n®m¬ h≥ _m≤yX
t_m¿Uns‚ tXmfn¬ sh®v sI´n, h∂
hcpw, t]mbhcpw t\´ap≠m°nbhcp
sa√mw HmSnt∏mIpw. sshZypXn t_m¿Uv
ImemImew Cu _m≤yXbpw t]dn
\St°≠nhcpw.

Cu k¿°mcns‚ ImeØv Bbncw
saKmhm´ v ]≤Xn \S∏nem°nsb∂p
]dbp∂XpsIm≠v k¿°mcn\pt\´
ap≠mhmw. F∂m¬ sshZypXn t_m¿Un\p
Hcp D]Imchpan√.  ]I¬ kabw am{Xw
Dev]mZn∏n°phm≥ Ignbp∂ kutcm¿÷
]≤XnIfn¬ \n∂pw sshZypXn ASpØ
ImesØm∂pw Xs∂ th≠nhcn√. ]Iem
hiyapff sshZypXn tI{µ hnlnXambpw
a‰p kzImcy Iº\nIfpambn sh®n´pff

IcmdpIfpwaqew e`yamWv.  C\n
XpSßm\ncn°p∂ kutcm¿÷ ]≤Xn
Ifn¬ \n∂papev]mZn∏n°p∂ sshZypXn
A[nIamhpsa∂ kXyw AdnbmØ Bcpw
sshZypXn t_m¿Uneps≠∂p IcpXp∂n√.

dKpte‰dn IΩojs‚ \njvI¿j
]men°phm\msW¶n¬ kutcm¿P
k¿´n^n°‰v bqWn‰n\v Hcp cq] \nc°n¬
e`yamIptºmƒ bqWn‰n\v Dev]mZ\ sNehv
F´pcq]bne[nIw hcp∂ sshZypXnbpsS
Bhiyw F¥n\v. Bbncw saKmhm´v
sshZypXn kutcm¿Pambn Dev]mZn∏n°W
sa¶n¬ H∂p¶n¬ Hcp saKmhm´n\v Bdp
tImSn cq] hoXw apX¬apS°Ww. Aßns\
bmsW¶n¬ Bdmbncw tImSncq]bpsS
sNehp t\cnSWw. As√¶n¬ CXn¬
\n∂pw Dev]mZn∏n°p∂ \q‰n AºXptImSn
bqWn‰n\v Hcp bqWn‰n\v \mepcq] AºXp
ss]kbv°p t_m¿Uv hmßp∂Xn\p e£y
an´m¬ Hcp h¿jw Adp\q‰n Fgp]Ønb©p
tImSn cq]bpsS sNehp hcpw. tkmfm¿
πm‚ns‚ sse v̂ Ccp]Ø©p sIm√amsW
¶n¬ sshZypXn t_m¿Uv Ccp]Ø©p
sIm√tØ°p \evtI≠n hcp∂ XpI
]Xnt\gmbncw tImSnbmIpw.

Ct∏mgsØ Ahÿbn¬ dKpte‰dn
IΩojs‚ \njvI¿j ]men°m\m
sW¶n¬ {]Xnh¿jw AºXp tImSn
bqWnddn\pff B.C.kn. k¿´n^n°‰v
hmßnbm¬ aXnbmhpw.  AXn\p h¿jw
AºXptImSntb sNehp hcpIbpffp.
]s£ Cßns\bmhptºmƒ Bbncw
saKmhm´ns‚ ]≤XnIƒ \S∏nem°n
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sb∂p ]dbm≥ ]‰n√. AXpt]mse Cu
]≤XnIfneqsS ]mgm°msa∂p IcpXp∂
tImSnIƒ t_m¿Uns‚ JP\mhnencn°p
Ibpw sNøpw.

`qanimkv{X]cambn sXm´SpØp
InS°p∂ Xangv\mSv sS≠¿ hnfn®t∏mƒ
kutcm¿P ]≤Xnbn¬ e`n°p∂ sshZyp
Xn°v \¬tI≠nhcp∂ \nc°v c≠pcq]
AºXp ss]k am{XamWv. At∏mgmWv
\Ωƒ \mep cq] AºXp ss]kbv°p
I®hSapd∏n°p∂Xn\p InW™p
{ian°p∂Xv.  thsdsbm∂pambn XmcXayw
sNbvXns√¶nepw Xangv\m´nse \nc°pambn
XmcXayw sNbvXm¬ \q‰ºXp tImSn
bqWn‰n\v h¿jw hcp∂ A[nI sNehv
bqWn‰n\v c≠pcq]sh®v aq∂qdp tImSn
cq]bmWv.  Ccp]Ø©p sIm√tØ°p
GgmbncØn A™qdptImSn cq]bpamWv.
sshZypXn t_m¿Un\v Hcmhiyhpan√msX
bmWv C{Xbpw XpIbpsS _m[yX hcpØn
sh°p∂Xv.

h¿Øam\ImeØn\pam{Xw h¿Ø
am\w ]d™v DØcw ]d™m¬ B
h¿Øam\w `qXamhpw, `qXw `mhnbn¬
sshZypXn t_m¿Uns\ Ip´nt®mdm°pIbpw
sNøpw.

H c p t ] c n s e ¥ n c n ° p ∂ p s h ∂ v
\aps°ms° AXnibw tXm∂mw. t_m¿Uv
{]Jym]n® kutcm¿P ]≤XnIƒ°n´ncn
°p∂ t]cv kuc F∂mWv.  F∂m¬ CtX
t]cn¬ kutcm¿P taJebn¬ Hcp Iº\n
{]h¿Øn°p∂ps≠¶n¬, B Iº\nbpw
t_m¿Uns‚ ]≤Xnbpw Cc´ s]‰a°fm
sW∂s√ \m´pIm¿ IcpXq. B Iº\n
kutcm¿P taJebnse ]e {]h¿Ø\
ßƒ°pw kvt]m¨k¿jn∏v \evIp∂p

s≠∂pw Adnbptºmƒ, AhnsS XpSßp∂p
CXns‚ ]n∂mºpdØp ]e IYIfpap
s≠∂tXm∂¬.

kutcm¿P ]≤XnIƒ t_m¿Uv
sNehn¬ ]m\¬ hmßnsh°pIbmsW
¶n¬ Hcp Intemhm´n\v Adp]Xn\mbncw
cq]bpsS sNehphcpw. {]Xnamkw e`n°m
hp∂ bqWn‰v \qdmsW∂p hnNmcn°mw;
Adp]Xn\mbncw cq]bpsS ]enibpw
(In^v_nbn¬ \ns∂SpØm¬t]mepw
HºXpiXam\w th≠n hcpw) Ccp]Ø©p
h¿jtØ°pff apX¬ apS°ns‚
Xncn®Shpw IW°m°nbm¬ {]Xnamkw
Adp\q‰n AºXp cq] sNehp hcpw \qdp
bqWn‰n\v. AXmbXv Hcp bqWn‰n\v Bdv
cq] AºXp ss]k.

CØcØn¬ Zo¿L ho£Wan√msX
sshZypXn hmß¬ IcmdpIfnte¿s∏Sp
Ibpw D]tbmKn°msX Xncn®p sImSp°p∂
sshZypXn°v bqWn‰n\v \mepcq]tbmfw
^nIvkUv Nm¿Pmbn \evtI≠ Ahÿbm
Wnt∏mƒ. apºp≠mbncp∂ k¿°mcpIfpsS
\n¿_‘ _p≤nIfpsS  BsIØpIbmWv
ImbwIpfw, Geq¿, {_“]pcw, tImgnt°mSv
]≤XnIƒ. CXn¬ c≠p ]≤XnIƒ°mbn
{]Xnh¿jw ap∂q‰n F¨]Xp tImSn cq]
\evInsIm≠ncn°pIbmWv. Hcp bqWn‰v
t]mepw FSp°msX.  {_“]pcØpw tImgn
t°mSpw sNehn´ tImSnIƒ shffØn¬
hc®hct]mse bmhpIbpw sNbvXp.

Xnf® shffØn¬hoW ]q® ]n∂oSv
]®shffw I≠mepw t]Sn°psa∂Xv
]gs©m√msW¶nepw sshZypXn t_m¿
Un\v AsXm∂pw_m[Ia√.  GXp Xnf®
shffØn¬ F{X {]mhiyw hogm\pw
Xøm¿.
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sshZypXn hmßp∂Xn\v ]pXnbXmbn
tI{µ IΩoj≥ \n›bn®ncn°p∂
am\ZWvUa\pkcn®v Hcp bqWn‰n\v Hcp
ss]kam{XamWv ^nIvkUv Nm¿Pv .
Bhiyan√msX Xncn®psImSpØm¬
bqWn‰n\v Hcp ss]ksb \jvSw hcq.
F∂m¬ \ΩpsS Ccp]Ø©ph¿jtØ
°psh®ncn°p∂ IcmdpIƒ {]Imcw Hcp
bqWn‰v Xncn®psImSpØm¬ t\cntS≠n
hcp∂ \jvSw \mepcq]bmWv.

Bkq{XWw \nb{¥n°p∂h¿ tIcf
Øn¬ am{Xw \´w XncnbmsX C¥ysbs¥
∂dnbWw, AXn¬ tIcfØns‚
ÿm\sas¥∂dnbWw, A√msXbpff
Bkq{XWsa√mw IpØp]mfsbSp°p∂
sshZypXnt_m¿Uns‚ ]n®®´nbn¬
Iøn´phmc¬ am{Xambncn°pw.

¯

hnc¬ Xpºnse SmIvkn

Er.  N.M. Shamim
Assistant Executive Engineer

"SmkvIn hnfn°Sm ''˛

hfsc {]ikvXamb Hcp kn\nam
UbtemKmWv.  ]ecpsSbpw Hm¿Ωbn¬
sXfnbp∂, AdnbmsX Nncn hncnbn°p∂
B cwKØnse, Ct∏mgpw t{Smf∑mcpsS
CjvS lmky UbtemKmWv CXv.

A∂v Bcpw Nn¥n®n´p≠mhn√, B
aeaq´n¬ SmIvkn hnfn°m≥ hgnbp≠mhp
sa∂v. Imfh≠n HmSp∂ \m´nse hgnbnse
hnsS SmIvkn ! F∂n´pw B lyqa¿sk≥kv
AhnsS kwhn[mbI\pw \ΩpsS ]∏p
tN´\pw tN¿∂v s]m´n hncnbns®SpØp.

]t£ C∂v IYbmsI amdn. Hm¨
sse≥ SmIvkn GXv samss_¬ td©pff
Ip{KmaØnepw FØpw.  SmIvkn  am{Xa√
\ΩpsS aq∂v hoepff Hmt´mbpw temIØv
AhXcn∏n®bpS≥Xs∂ AXns‚ {]tbm
‡m°ƒ, C¥ybnepw \ΩpsS sIm®p
tIcfØnse ]e sNdp]´Wßƒ Dƒ
s∏sS Hm¨sse≥ SmIvkn AhXcn∏n®p.

Hmt´mbpsS \nc°n¬ Hcp SmIvkn ˛
\Ωfpw AXn¬ B\µtØmsS Ibdn HmSn.
]e ÿeßfnepw kabØv FØn.  ho≠pw
Ibdn, C\nbpw hnfn°pw.  D]t`m‡mhv
F∂ \nebn¬, Nne Ibvt]dnb
A\p`hßƒ, {]tXyIn®v kv{XoIƒs°
Xnsc dnt∏m¿´v sNøs∏s´¶nepw, kz¥w
hml\aps≠¶nepw Hm¨sse≥ SmIvkn
\ΩtfmtcmcpØcpw D]tbmKn°m≥ a’cn
°p∂p.  ImcWw efnXw.  \nc°v Xmßmhp
∂Xv. ]m¿°nwKv {]iv\ßf`napJo
Icn°≠, {Sm^n°neqsS HmSn°p∂
sS≥j\pw C√,  IqSmsX Ip´nIsf
Dƒs∏sS Zqtc°pw Hm¨sse\n¬ SmIvkn
hgn {Sm°nwKv kwhn[m\w D]tbmKs∏Sp
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Øn ss[cyambn hnSmw. Cßs\ ]e KpW
ßfps≠¶nepw, ASpØ ImeØmbn Hm¨
sse≥ Iº\nIfpsS, DSa ˛ Iw ˛ ss{Uh¿
amtcmSpff ISpØ \ne]mSpIƒ ImcW
ambncn°mw, Hm¨sse≥ SmIvkn khmcn
°mtcmSpff ss{Uh¿amcpsS tamiw
s]cpam‰w s]cpIp∂XmbmWv ImWp∂Xv.
BZyImeßfn¬ ]cºcmKX SmIvkn
Ãm≥UpIfn¬ \n∂pw a‰pw ISpØ
FXn¿∏pIƒ t\cntS≠nh∂psh¶nepw,
{]mcw` hn]W\X{¥w F∂ \nebn¬
Iº\nIƒ sImSpØ B\pIqeyßfn¬
abßn, Ht´sd t]cmWv Cu taJebnte°v
IS∂ph∂Xv.  Ffp∏w ]Wap≠m°mhp∂
Hcp sXmgn¬ F∂ \nebn¬ sX‰n≤cn∏n®
Iº\nIƒ, AØc°msc BI¿jn
°m\mbn \nch[n C≥sk‚ohv {_m≥Uv
πm\pIfmWv AhXcn∏n®ncp∂Xv.  Ahtbm
tcm∂pw Cu Iº\nIƒ {]tamj≥
Imebfhv Ign™t∏mƒ ]n≥hen®p.
BZyImeßfn¬ Hcp e£w hsc hcpam\w
In´nbh¿ D≠v.  ]pXnb Im¿ As√¶n¬
\∂mbn ]pXp°nb Hcp h¿jw hsc
]g°apff hml\w thWsa∂ \n_‘\
bn¬ hml\ \n¿ΩmXm°fpw Hm¨sse≥
SmIvkn Iº\nIfpw tN¿s∂mcp°nb
tem¨ sIWnbn¬ ]ecpw hogpIbpw
sNbvXp.

sI.Fkv.C._n. Dƒs∏sSbpff
ÿm]\ßfn¬ Icmdn¬ HmSm\mbpff
{iaßƒ°mbn, CØcw \ncmibn¬ hoW
hml\ DSaIfpsS Izt´j≥ Hm^¿
e`n°p∂p≠v.  ]pXp Imdpw, hnZym`ymkapff
ss{Uh¿amcpw BWv Icmdn\v HmSm≥
hcps∂¶n¬ Dd∏n°mw, CsXmcp Hm¨
sse≥ SmIvkn ]cmPnX\mWv F∂v.

CØc°m¿ A[nI\mƒ Icmdn¬
HmSm≥ XømdmImsX Icm¿ apS°n

apßp∂XmWv Ct∏mgsØ s{S≥Uv.
ImcWw {]Xo£n®t]mse hcpam\an√.
_m¶v hmbv] AS®m¬ _m°n sNehpw
Ign™v A[nIsam∂pap≠mhn√; A{X
Xs∂.  ]t£ P\w Hm¨sse≥ SmIvkn
bpsS cpNn, sNdnb \nc°pIƒ Dƒs∏sS
Adn™tXmsS ]cºcmKX SmIvkn
hml\ßsf, Hmt´mdn£ Dƒs∏sS
Hgnhm°p∂XmbmWv Ct∏mƒ I≠phcp
∂Xv.   CXv ImcWw Hm¨sse≥ Iº\n
bpsS kv{Sm‰Pn ]pXnb ss{Uh¿ ˛Iw˛
CcIsf Is≠Øn.  ]pXpXmbn hcp∂
h¿°mbn am{Xw 3 apX¬ 4 amktØ bv°v
{]tXyI C≥sk‚ohpIƒ \¬Ip∂p
F∂XmWv.

^ew Fs¥∂m¬, D]t`m‡mhn\v
Hm¨sse≥ SmIvkn Ft∏mgpw e`yw, ]oIv
k¿Nm¿Pv F∂ Hma\t∏cn¬ Ipd®p
IqSpX¬ ]Ww CuSm°nbmepw khmcn°m
c\v samØØn¬ em`w Xs∂.

F{X A\p`hÿ¿ ]d™mepw.
Cßs\ ]pXp ss{Uh¿am¿ hcpam\w
IqSpX¬ e`n°p∂p F∂p ]dbptºmƒ,
]ns∂bpw ]ns∂bpw ss{Uh¿ ̨  Iw˛ Hm¨
sse≥˛Iw˛ CcIƒ, SmIvkn Iº\nIƒ°v
e`n°p∂p.  C\nbpw e`n°pw.

aebmfnIfpsS as‰mcp ÿncw
G¿∏mSmb, kwLSn®v bqWnb≥ Ifn®v



23

Hm¨sse≥ `oa≥ Iº\nItfmSv a’cn®v
t\Smw F∂pff Al¶mchpw hnet]mbn√.

Iº\nIfpambn tN¿∂v, ]cºcmKX
SmIvkn bqWnb\pIfpsS kacw Ch¿
s]mfn®Sp°nb coXnbn¬ Xs∂, \yqP\
tdj≥ Hm¨sse≥ ss{Uh¿amcpsS
kacßfpw Iº\nIƒ apfbnse\pffn°f
™p.  ImcWw efnXw, ]WnapS°n kacw
sNbvXm¬, h≥ kmºØnI sIWnbnemb
Ch¿°v A∂∂pff Xp— hcpam\hpw
\jvSs∏Spw F∂XpsIm≠v s]s´∂v Xs∂
bqWnb≥ {]h¿Ø\w Ghcpw \n¿Øn.

]n≥Ipdn :

khmcn°m¿ {i≤n°pI :

Hm¨sse≥ SmIvkn°v ]Ww
sImSp°p∂Xv IgnhXpw Iymjmbn
\¬IpI.  t] Sn Fw, sU_n‰v Im¿Uv
F∂nh tkhv sNbvXpff ""Hmt´m sU_n‰v
Hgnhm°pI.  ImcWw _p°v sNbvX
khmcn°mcs\ hnfn°p∂ ss{Uh¿,
sNdnb {Sn∏mtWm, dnt´¨ {Sn∏v e`n°mØ
ÿetØ°mtWm F∂v Adn™m¬,
kzbw Iym≥k¬ sNøm\pff ss^≥
ASbv°msX, _p°v sNbvX khmcn
bm{X°mc\n√msX, B∏n¬ Ãm¿´v _´¨
IpØn, X\nsb khmcn XpSßn th≠
ÿetØ°v t]mbn khmcn Ahkm\n∏n®v
t] Sn Fw/ sU_n‰v Im¿Uv hgn ]Whpw
ASns®SpØv t]mIpw.

khmcn°mc≥ ªnwKknbmbn \n∂v,
Xnc°n\nSbn¬ ]cmXn t]mepw \¬Im≥
kabw In´msX ASpØ hgn t\m°n
t]mIpw. AXpsIm≠v, {i≤n®m¬ ]Ww
Hm¨sse≥ SmIvkn sIm≠pt]mIn√.

¯

]mgm°mXncn°mw

Er. F®v . kptcjv
AknÃ‚ v FIvknIyq´ohv F©n\ob¿

tIcfØn¬ ho≠pw Imeh¿jsaØn.
AXnt\msSm∏w Xs∂ sISpXnIfpw.
Ign™ 3˛4 h¿jßƒ°nsS C{X i‡
amb ag Imeh¿j XpS°Øn¬ \ap°v
In´nbn√.  {][m\s∏´ Pekw`cWnIfn¬
(Dam/Reservoir) F√mw hfsc thKamWv
Pe\nc∏v Db¿∂psIm≠ncn°p∂Xv.
sI.Fkv.C._n.bpsS UmapIƒ (sshZypXn
DZv]mZ\Øn\mbpw, PetkN\w, IpSnshff
]≤XnIƒ, Irjn F∂nhbv°mbn Pew
kw`cn®p \ndpØm≥ Dt±in®n´pffh)
]eXpw \nd™v Ihns™mgpIpIbmWv.

Nne UmapIfpsS j´dpIƒ GXpkabØpw
Xpd°s∏Smw F∂ A]IS ap∂dnbn∏pw
\¬Is∏´p Ign™p.
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CØcØn¬ UmapIƒ \nd™p
Xpd∂p hnSptºmƒ ̨ tIcfØns‚ ̀ q{]IrXn
IW°nseSpØv  t\m°ptºmƒ Cu shff
sa√mw \nanjt\cw sIm≠v ISente°v
FØpIbmWv. AXmbXv Hcp {]tbmP\
hpan√msX ]mgmIpIbmWv; As√¶n¬ \mw
]mgm°pIbmWv.  {]IrXn I\n™p
\¬Inb hcZm\amWv bmsXmcp aSnbpw
IqSmsX Cßs\ ]mgm°p∂Xv.  F∂nt´m
th\¬°meambmtem ? h‰nb InWdpIfpw,
Ipg¬InW¿ Ipgn°epw, Sm¶dn¬ \n∂v
shffw \ndbv°epw!

CXn\v AdpXntht≠ ? s]øp∂ agsb
aÆn¬ XmgvØm≥ C∂p \mw ag°pgnIfpw
a‰pw \n¿Ωn®p XpSßnbn´p≠v.  ]pc∏pdØv
\n∂v ag°meØv HgpIp∂ shffsØ
InWdpIfnseØn®v do Nm¿÷nwKv
sNøp∂p≠v NnebnSßfn¬.  F∂m¬ Cu
{]h¿ØnIfn¬ \n∂pw kw`cn°mhp∂
Pew hfsc \maam{XamWv.  Sn ]cn{iaßsf
sIm®m°m≥ ]d™X√.

adn®v IqSnb tXmXn¬ Pew kw`cn
t°≠nbncn°p∂p.  CXn\mbn \aps°¥v
sNøm≥ km[n°pw ?

1. \nehnepff UmapIfpsS kw`cW tijn
h¿≤n∏n°mw. Umans‚ Dbcw kmt¶
XnI {]iv\ßƒ hcmØ XcØn¬
A\phZ\ob Afhn¬ h¿≤n∏n°mw.

2. th\¬°meØv Umanse Pe\nc∏v
G‰hpw Ipd™ncn°p∂ Imebfhn¬
AhnsS ASn™pIqSnbn´pff sNfn, aÆv,
\n¿ΩmW kabØv AhnsSØs∂
Dt]£n°s∏´n´pff \n¿ΩmW kma{Kn
Iƒ (Nne UmapIfnse¶nepw CØcw
kma{KnIƒ I≠n´p≠v) F∂nh \o°w
sNømw.

3. Hcp h¿jsØ ]camh[n agbpsSbpw
ISente°v Hmtcm h¿jhpw shdpsX
Hgp°nIfbp∂ aney¨ IW°n\v
L\ao‰¿ shffØns‚ icmicn
IWs°SpØv AXv kw`cn°m\mhiy
amb UmapIƒ Hmtcm \ZnIfpsS IpdpsI
bpw kab_‘nXambn \n¿Ωn°m\pff
I¿ΩØnte¿s∏Smw.

sI.Fkv.C._n.bpsSs]mcnß¬IpØv
Umans‚ \nehnepff Pekw`cW tijn
30 aney¨ Iyq_nIv ao‰¿ (30 MCM) BWv.
10.06.2018 apX¬ 16.06.2018 hscbpff
HcmgvNsIm≠v ChnsS\n∂pw shdpsX
Hgp°nIftb≠nh∂ shffØns‚ Afhv
60 aney¨ Iyq_nIv ao‰¿ (60 MCM) BWv.
AXmbXv Uman¬ kw`cn°p∂Xns‚ Cc´n
shffw shdpsX ISente°v Hgp°nIf
tb≠nh∂p. CXpt]mse Ipd™ kw`cW
tijnbpff a‰p UmapIfn¬ \n∂pw Pew
shdpsX ISente°v Hgp°nIftb≠n
h∂n´p≠v.  C{Xbpw ag e`n®p F∂Xp
sIm≠v am{Xw ASpØ B≠nse th\¬
Imew Pe£maan√msX XcWw  sNbvXp
Ifbmw F∂Xv anYym[mcW am{Xw.

s]mcnß¬IpØv PesshZypX ]≤Xn
bnse IW°pIf\pkcn®v Hcp aney¨
Iyq_nIv ao‰¿ (1 MCM) Pew kaw Hcp
aney¨ bqWn‰ v (10 e£w bqWn‰ v)
sshZypXnbmWv. sI.Fkv.C._n. bpsS a‰p
Nne UmapIfn¬ \n∂pw Hgp°n Iftb≠n
h∂Xv sshZypXn Dev]mZn∏n°m≥ D]Imc
s∏Sp∂ shffamWv. UmapIfnsebpw Hgp°n
Iftb≠n h∂ sshZypXn DZv]mZn∏n°m≥
D]Imcs∏Sp∂ shffamWv ]mgmbnt∏mbXv
F∂v IW°m°mhp∂tXbpffp.
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sshZypXnbpXv]mZ\ IW°v tI v́ C\n
]cnÿnXnbpsS kwc£Icmbn Acßv
hmgp∂ AhXmcßfmcpw Dd™v Xpff≠.
F¥mbmepw Ct∏mgpw ag Xnan¿Øp Xs∂
s]øp∂p≠v.  sNdnb Pekw`cWnIsf√mw
Xpd∂v hn´ncn°pIbmWv.  ]ebnSØpw
shffs°´v ImcWw  km[mcW°m¿
IÆocp IpSn°p∂p.

F√m h¿jhpw CXpt]mse kar≤
ambn \ap°v ag e`n°mdn√.  Gdnbpw
Ipd™psams°bncn°pw, Ign™ Hcp

ZiIØnse IW°p t\m°ptºmƒ \mep
h¿jØnsemcn°¬ ag°pdhv A\p`hs∏
SpIbpw XpS¿∂v th\en¬ shffØn\mbn
\mw \´w Xncnbp∂Xpw  Bh¿Øn°s∏´p
sImt≠bncn°p∂p. Cu h¿jw A[nI
ambn In´ns°m≠ncn°p∂ agsb
]gn°msX hcpw h¿jßfnse¶nepw Pew
kw`cn°m≥ Bhiyamb {]h¿ØnIsf
√mw bp≤ImemSnÿm\Øn¬ ]q¿Øo
Icn®v ip`{]Xo£tbmsS apt∂m v́ \oßmw.

¯̄̄̄̄

\√ aebmfw ; t{ijvT aebmfw
]∑\ km¿ ˛ sX‰n√mØ aebmfØns‚ h‡mhv

Er.  N.M. Shamim
Assistant Executive Engineer

]∑\ F∂ t]cn
¬ Adnbs∏´ncp∂
s{]m^. ]∑\
cmaN{µ≥ \mb¿
A¥cn®p.  Pq¨ 6

se F√m ]{Xßfn
epw CsXmcp km[m
cW ap≥t]Pv hm¿
Øbmbncp∂p  .

tI_nƒ / tkmjy¬ aoUnbbntem
BfpIfpsS CSbntem A{Xb[nIw {i≤
In´msX ]∑\ kmdpw IS∂pt]mbn.

Bcmbncp∂p ]∑\ ?  Hcp \nehmc
Øn¬ ]d™m¬, aebmf `mjbpsS
ip≤nbpw X\nabpw ImØpkq£n°m≥
Bflka¿∏Ww \SØnb `mjm]WvUn
X\pw, XeapdIfpsS A≤ym]I\pw,
{KŸImc\pambncp∂p {io. ]∑\.

C{Xbpw ]d™m¬ aXntbm, ]∑\
kmdns\°pdn®v ?

{]tXyIn®pw t{ijvT}̀ mjm ]Zhn°pw,
`mjm t{]m’ml\Øn\pambn aebmfn

Iƒ (AtXm "a√p' F∂ ]pXnb P\tdj≥
aebmfnItfm) HsØmcpan®v {ian°p∂
kabØv, ]∑\bpsS \√ aebmfØn
\mbpff {iaw \mw Hm¿Ωnt°≠Xpw
]n≥XpStc≠XpamWv.

`cW`mj aebmfw B°nsbSp°m≥
Kh¨sa‚ v DØchpIƒ Cd°nsb¶nepw,
F{XtØmfw hnPbn®p F∂v ]dbm\mhn√.

aebmf ̀ mj hmcmNcWhpw a‰v \n¿_
‘nX  t{]m’ml\ {]h¿Ø\ßfpw
\SØnbn´pw, aebmfw F∂ \ΩpsS
amXr`mj F{XtØmfw apt∂ms´∂v
IrXyambn ]dbm≥ ]‰ptam F∂v
kwibamWv.

]pXnb CeIvt{SmWnIv, tkmjy¬
\ham[yaßfpsS IpXn®p Ib‰Øn\n
Sbn¬ at‰Xv `mjIsfbpwt]mse aebmf
hpw sh√phnfnIƒ t\cnSp∂p≠v.  apºv
aebmfw Adn™pIqSm, F∂v ]dbp∂Xv
A`nam\hpw, Hcp ]cn[n° ∏pdØv
s]mß®hpw Bbncp∂p.  ]s£ C∂Xv,
H∂v Xncn®dnbm≥ t]mepw ]‰mØhn[w
bmYm¿∞yw Xs∂bmWv.



26

Fs¥∂m¬, tZiob hnZym`ymkw
F∂v tXm∂n∏n°p∂ ]ªnIv kvIqfpIfn¬
\n∂v Fkv.Fkv.F¬.kn. A√msX
]Tn®ndßp∂ _lp`qcn]£w aebmfn
Ip´nIƒ°pw aebmfw FgpXm\pw hmbn°m
\pw Adnbn√ F∂Xv, Bscbpw H´pw
A¤pXs∏SpØpItbm Bi¶s∏SpØp
Itbm sNøp∂n√. CXv Hcp {]iv\amIp
∂n√, adn®v bmYm¿∞yambn amdn.

CØcw kmlNcyØnemWv "]∑\'
kmdns‚ {]k‡n. Hcp ]{Xw ]d™
t]mse, ""Hcp hn´phog vNbpan√msX
aebmfØns‚ X\nabpw icnbpw kq£n
°p∂Xn¬ Hcp slUvamÃsd t]mse
Nqc¬hnSbpw ]nSn®p \S°pIbmbncp∂p
{io. ]∑\.  Ct∏mƒ t{ijvT `mjbmbn
amdnb aebmfØn\v Hcp {]Xn^ehpw
{]Xo£n°msX Imh¬ \n∂ `mjm
kvt\lnbmbncp∂p At±lw''.  At±lw
]e coXnbnepff kw`mh\Iƒ \¬In
bn´ps≠¶nepw, IqSpXepw {]h¿ Øn®Xv
ip≤amb aebmf `mj , XnI®pw efnX
ambn aebmfn°v a\ nem°n sImSp°p
hm\mbncp∂p.

aebmfnbpsS \mhn\pw t_m[Øn\pw
ip≤n hcpØm≥ Cdßn ]pds∏´hcpsS
ap∂nepw {io. ]∑\ km¿ Xs∂bmWv
D≠mbncp∂Xv.

"" Cw•ojv `mj D]tbmKn°ptºmƒ
"kvs]√nwK v ' sX‰nbm¬ alm]m]w,
F∂m¬ aebmfØn¬ A£cw F{X
sX‰nbmepw Ipg∏an√, AXv F¥m
Aßs\,'' CXmbncp∂p aebmfnItfmSpff
kmdns‚ tNmZyw.

At±lØns‚ CXpambn _‘s∏´
]pkvXIßfpsS t]cpIƒ t]mse Xs∂,

AhbneqsS ]Tn∏n°m≥ {ian®Xpw hfsc
efnXamb ssienbnembncp∂p.  ]eXpw
Hcp ckIcamb IY hmbn°p∂ {]XoXn
bn¬ hmbn®p t]mImhp∂hbpw, F∂m¬
hfsc Kl\amb hnjbßƒ ˛ AXpw
`mjm {]tbmKßfnse sX‰pw icnbpw \√
\¿ΩtØmsS ]d™p Xcp∂hbmbn
cp∂p.  a‰p `mjm ]WvUnX ∑mcptSXv
t]mse "ISp I´n' hymIcW {KŸßƒ
t]mepffhbmbncp∂n√ "]∑\bpsS'
Ip™v Ip™v ]pkvXIßƒ.

sX‰n√mØ aebmfw, sX‰pw icnbpw,
aebmfhpw aebmfnIfpw, icnbmb
aebmfw sX‰n√mØ D®mcWw, `mjm
ip≤n, kwib ]cnlmcßƒ XpSßnbh
bmbncp∂p B ]pkvXIßƒ. At∏mƒ \mw
Nn¥nt®°mw, aebmfØnepw sX‰n√mØ
aebmftam icnbmb aebmftam AXv
F¥mWv F∂v ?

AsX aebmfØns‚ hIXncphp
Ifpw, hfhpIfpw \nh¿ØnsbSp°m≥
]TnXm°fpw, KthjIcpw ̀ mjm kvt\ln
Ifpw am{Xa√, km[mcW P\ßfpw ]∑\
kmdns‚ ]pkvXIßƒ tXSnsbØn.
C\nbpw tXSnsbØpIbpw sNøpw.

BZy{]kn≤oIcWw apX¬ AXmWv,
20 apX¬ 30 h¿jßƒ Ign™n´pw, Hmtcm
]pkvXIhpw Ct∏mgpw hn‰pt]mIp∂Xv.  Cu
ASpØImeØmWv, ̀ mjmip≤n kw_‘n
®pff kmdns‚ A©v ]pkvXIßfpw
tN¿Øv H‰ hmeyambn {]kn≤oIcn®Xv.
Cu t{ijvT `mjm°meØv aebmfnItf
hcpw \n¿_‘w Hcmh¿Ønsb¶nepw
t\m°n ImtW≠hbmWv Cu ]pkvXI
ßƒ.  £Whpw / £W\hpw, t]m°‰Sn
°msc kq£n°pI / t]m°‰Sn°mtc
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Stories that Inspire..
Amey Hegde

I nspire us to dream big

N urture new ideas and visions

S ummarise complex concepts

P rovide us with a new perspective

I nfuse positive energy

R eveal the mindsets of successful people

E ncourage us in times of despair

Positive Attitude

Who is Happy?

A crow lived in the forest and was very happy. But one day he saw a swan. “This

swan is so white,” he thought, “and I am so black. This swan must be the happiest

bird in the world.”

He mentioned this to the swan. “Actually,” the swan replied, “the parrot has two

colours. I think it is the happiest bird in the world.” The crow then went to meet the

parrot. The parrot explained, “I have only two colours, but the peacock has multiple

colours.”

The crow visited the peacock in the zoo and saw that hundreds of people had come to

see him. “Dear peacock,” said the crow, “you are so beautiful. Every day thousands

come to see you. When people see me, they drive me away. I think you are the happiest

bird in the world.”

The peacock replied, “Alas, I always thought that I was the most beautiful and happiest

bird in the world. But because of my beauty, I am caged in this zoo. I have found that

you are the only bird not kept in a cage. If I were a crow, I could happily roam

everywhere.”

That’s our problem too. We compare ourselves with others and become sad. Let us

stop comparing ourselves to others, which only makes us unhappy.

kq£n°pI, Fs‚ {]kwKw C{Xbpw
t\cw A£acmbn tI´psIm≠ncp∂
(£abn√msX Ccps∂∂v !) XpSßn
Fs¥√mw sX‰pw icnbpamWv ]∑\ km¿
\sΩ ckIcambn ]Tn∏n®v X∂Xv.

AsX aebmfØn\p hyhÿbpw
Nn´bpap≠m°m≥ ]∑\ kmdns‚
{KŸßƒ C\nbpw {ian°pw, Dd∏mWv
AXv.

]∑\kmdn\v aebmf\mSns‚ {]Wmaw.

¯
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Before You Complain

Before you complain about the taste of your food–
Think of those who have nothing to eat.

Before you complain about your parents–
Think of those who are orphans.

Before you complain about how small your room is–
Think of those who live in the streets.

Before you complain about how long it takes the bus to reach–
Think of those who walk the same distance.

cmPs\ Hm¿°ptºmƒ

F©n\otbgvkv Atkmkntbjs‚
{]apJ {]h¿ØIcn semcmfpw  hn⁄m\
t{kmX pambncp∂ {io. hn. cmP≥ \sΩ
hn´p]ncn™n´v Hcp h¿jamIp∂p.  2017
BKÃv \men\mbn cp∂p At±lØns‚
BIkvanI hntbmKw.

]n.Fkv.kn. hgn tPmen°v Xncs™Sp
°s∏´ Rßƒ Hcpan®mWv sshZypXn
t_m¿Un¬ tPmenbn¬ {]thin®Xv.
At±lhpambn IqSpX¬ ASpØnS]gIn
bXv CSp°n PesshZypX ]≤Xnbnse
aqea‰w ]h¿lukn¬ tPment\m°p

tºmgmWv. HmtcmcpØ¿°pw sht∆sd
Izm¿t´gvkv D≠mbncp∂n´pw IpSpw_sØ
H∏w Iq´msX tPmen°ph∂ncp∂ klI
cW at\m`mhapff AknÃ‚ v F©n\ob¿
am¿ Hcpan®v Hcp sI´nSØn¬ Xmakn®v
tPment\m°nbncp∂p. A°q´Øn¬ {io.
cmP\pap≠mbncp∂p.  Aßs\bmWv
cmP\pambn IqSpX¬ ASp°m\nSbmbXv.

hmb\sb∂Xv cmP\v henb lcambn
cp∂p. henb ]pkvXItiJchpw D≠mbn
cp∂p. hmbn°m≥ Ignbp∂{X kabw

Er. C.-Fw. \ko¿
FIvknIyp´ohv F©n\ob¿ (Rtd.)



29

Is≠Ønbncp∂p. Hcpan®ncn°ptºmƒ
hnhn[ hnjbßsf°pdn®v Rßƒ
N¿®Iƒ \SØpambncp∂p.  At∏msg√mw
N¿®mhnjbßsf°pdn®v \∂mbn hniZoI
cn°m≥ cmP\v Ign™ncp∂p.  AXv Adnhv
kºmZ\Øn\v a‰pffh¿°pff Ahkc
ßfpambncp∂p.

{]apJ ]{Xßfnepw, B\pImenIßfn
epsa√mw cmPs‚ krjvSnIƒ {]kn≤oIcn
°s∏´n´p≠v.  Ahbn¬ \ncq]Wßfpw
hnebncpØepIfpw hna¿i\ßfpw
\n¿t±ißfpw Xt‚Xmb A`n{]mbßfp
sams°bp≠mIpw. F©n\otbgvkv Atkm
kntbjs‚ sslU¬ _pff‰ns‚ i‡n
tI{µambncp∂t√m {io. cmP≥.

Atkmkntbj\pambn _‘s∏´
H´\h[n N¿®Ifn¬ kPohambncp∂
At±lw Htckabw anI® hm‹nbpw
anX`mjnbpambncp∂p. t\cpw s\dnbpw
icnbpw sX‰psams° \∂mbn Xncn®dn
bp∂bmfmbncp∂p. hntbmPn∏pff Imcyß
sf hna¿i\Øns‚ IqcºpIfm°n a[pc
Øn¬ s]mXn™v ]mbn°p∂ ssienbm
bncp∂p At±lØnt‚Xv. AXpsIm≠v
i{Xp°tf C√mbncp∂p.

A\mhiy CSs]SepIƒ Hcp Imcy
Ønepw Hcp cwKØpw D≠mbncp∂n√.
F√mhtcmSpw Htct]mepff Xpd∂

Letters to the Editor

IØp-Iƒ Ab-t°≠ hnemkw

Chief Editor, Hydel Bullet,

KSEB Engineers’ Association, Panavila
Thiruvananthapuram - 01,Phone : 0471 - 2330696
Email : hydelbulletin@gmail.com

aebmfØnepff teJ\ßƒ FgpXn Xømdm°ntbm, PDF

t^m¿am‰ntem Ab®pXcWsa∂v A`y¿∞n°p∂p.?

a\t msSbpff kao]\coXn. a‰pffhsc
klmbn°m≥ In´p∂ Ahkcßƒ ]mgm
°mdn√.  aqea‰w ]h¿lukn¬, Nne
{]tXyI kmlNcyßfn¬ jn v̂‰v am‰nsbSp
°Wsa∂mhiys∏´m¬ a‰pNnesct∏mse
apS¥≥ \ymbßƒ ]d™v Hgn™pamdmsX
ss\‰v jn^v‰phscsbSpØv a‰pffhsc
]camh[n klmbn®n´p≠v.

At±lØns‚ PohnXw am\yXbpw,
ASp°pw Nn´bpw \nd™Xmbncp∂p.
Atkmkntbjs‚ hnhn[ kmcYy
ÿm\ßƒ hln°ptºmsg√mw Cu
kZvKpWßƒ {]Xn^en®ncp∂p.

CXv hmbn°p∂ HmtcmcpØcw Hcp
Bfl]cntim[\ \SØpI. hf¿®bvs°m
∏w \ΩpsS kz`mhßƒ°v h∂ am‰ßƒ
Xncn®dn™v a‰pffhtcmSv klIcn°p∂
Xn\pff Xm¬]cyßƒ°v "Rms\∂ `mh'
Øn¬ kzbta¿s∏SpØnb am\ZWvUßƒ
Is≠ØpI.  A¬∏¿°v sFizcyw h∂Xn
s‚ sXfnhpe`n°pw. CsXm∂pa√mØ
bmfmbncp∂p cmP≥. bmsXmcphn[
k¶pNnX kzm¿∞ Nn¥mKXnIfpan√m
Xncp∂ ]Ic°mc\n√mØ {io. cmPs‚
Nca hm¿jnI thfbn¬ At±lhpambpff
Zo]vX kvacWIsf a\ psIm≠v
\akvIcn°p∂p.

¯̄̄̄̄
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Bioelectricity

Er. P. Ramachandran

Assistant Engineer (Rtd.)

Electricity found in the body of living
beings are known as Bioelectricity. Years
ago power in creatures, such as Bacteria
and even in human beings were realized.

An incident  Italin scientist who was
researching on a frog by disection of its
body, got the oppertunity to findout bio
electricity (AD 1780).

A departed piece of a frog made
contact with a metal part and when he
looked at it the piece had a sudden Jerk.
He saw it and thought, why this Jerk ? !
He determind that the cause of this Jerk
in the piece of the body of the Frog is due
to some power created by the contact of
the Metal.  There will be some hidden
quality in the body of the frog.

Why and for what purpose Electric-
ity is fount in living beings ? There might
be certain reason for this.

This bioelectricity producing in
creatures is for their livelyhood.  For catch-
ing foods and escaping from the
attacks of enemies.  Some type of fishes
like electric eel and electrical rays are more
examples of bioelectricity. They have got
special organs to produce electricity and
got voltage from 10 V to 600 V and varies
according to the deposit of salt in water.

 It is believed that these fishes have
medicinal power also and is used for
treating some diseases like epilepsy,
migraine and for some muscular
complaints.

Fishes found are of two types.  One
can produce electricity and are called

electrogenic and the other release the
electricity and are called electreceptive
fishes.  Almost all electrogenic fishes are
electro receiptive.

Some recent experiments on bacteria
revealed that they like electricity and eats!
Bacteria found in muddy cesspool and
slushes of sea & river, when electods
having low voltage is pierced into slushes,
large quantity of bacterias are attracted
there and seen increasing in their
population.  " Geobacter mettallireducens''
is an example of the above bacteria.

Researches are going to produce
electricity  by using Bacterias !.  we can
hope soon it will be a great success !

In the functions of nervous system,
muscular system, its reactions to
distinguish the sense of touching, vision,
odour, taste etc. the presence of
bioelectricity is essential and it helps too
much.

In short we can believe bioelectricity
functions in all multitute of living beings

in different  volume.

¯̄̄̄̄
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An easy way of making enemies is to

present facts without tact. Most of the time

these facts are irrelevant to the situation.

People often highlight these facts with a

hidden agenda - to show the other person

in a poor light or in order to establish one’s

own superiority over the others.

It was at a meeting that I met

Vasudev, an Asst. professor of Physics at

a local college. He was telling me that he

was going to be promoted as professor

very soon. I congratulated and wished

him continued success. Just then Reghu,

an engineer cum common friend,

extracted himself from a conversation and

interrupted me. “Do you know our physics

professor appeared twice in the

engineering entrance examination

without success!”. Reghu tried to belittle

Vasudev. There was some embarrassment

all-around. Reghu brought up a subject

which was irrelevant to the conversation.

He certainly related facts. But it was

needless and there was no tact. He was

trying to find some ego satisfaction.

It was a wedding reception. I was

chatting with George when Lena came up

to us to say hallo. She had been working

in a company where George worked for

Telling Facts without Tacts.

Er. G. Chandran Pillai
Deputy Chief Engineer (Rtd.)

some years. Lena introduced her husband

Sam to us. And in the presence of that

crowd George asked her, “Were you not

engaged to Subin?” Lena blanched visibly,

but then recovered and congratulated

George saying that he had a good memory

to remember what had happened 14 years

back. Yes she was engaged to Subin but it

did not take place. She is married and have

two children now. George’s comment was

out of context and totally uncalled for.

It can also happen with children at

home. There is so much they want to tell

you about which you already know. It is

their voyage of discovery. They are finding

something new every day. It is an endless

adventure and they want to share it with

you. They want to tell you what they have

just found out: from the classroom, from

a book or may be from observation. “Do

you know how the eclipse is caused,

father?” “No, tell me my dear.”Then the

whole world of science opens out from the

child. She speaks on and on and on, telling

you what she knows, has heard or read.

It would have been such a pity to say; “Yes

my dear, I know it already.” But telling

this fact to the child is not only tactless

but also closing the door to an hour of fun,



32

enthusiasom, warmth, companionship

and creativity.

Once I was travelling from Baltimore

to WashingtonD.C. by train. Baltimore is

the largest city in the US state of Maryland.

It is the home of the most decorated

Olympic swimming sensation Michael

Phelps and the world famous Johns

Hopkins Hospital. At the same time it is

also notorious for the highest rate of

homicide in US. Racial feud is high with

its 63% black population and the killing

rate averages one per day and most of the

victims are black! I saw a little African-

American girl sitting with her grandfather

at the window seat of the train, describing

to him in great detail everything she saw

in the rapidly passing landscape. The

person (a white) in the next seat was

getting irritated by the continuous chatter

of the little girl. He could not concentrate

on reading the newspaper. In a rough

voice he asked the girl to shut up. It was

just then that the girl and the grandfather

got up to get off at the next station. And

the passengers then saw that the old man

was blind. The little girl was ‘seeing’ for

her grandfather. The man with the

newspaper got blushed. It was a fact that

the little girl’s talk was a disturbance to a

certain extent. The white man was not

only tactless but seemed cruel also.

Laxmana was a good brother, a very

good brother indeed. But he was quick to

anger, slow to think and utterly tactless.

When beautiful Surpanaka approached

him, begging his love with sweet words

why did he have to cut her nose and create

problems for Rama? If I were in his place

I would have eloped with her into the

deep forest! It is a fact that Laxmana could

not even think of another woman other

than Urmila who was silently suffering

through pain and agony while he was

away with Rama and Sita. But he could

have solved the situation umpteen ways.

Instead he insulted and humiliated

Surpanaka causing million problems for

Rama.

Tact has the most prominent role in

your dealings with spouse. I tried to

change my wife for the past three decades

hoping like you that tomorrow I would

be able to change her! Then one lucky day

wisdom dawned upon me and I decided

to change myself. I realized that I could

not change the world; I could not change

my daughter, my relatives, my colleagues,

my friends, my bosses. So I decided to

change myself and I have achieved what

I wanted all along. I am now presenting

facts only with tacts. Incidentally, I

consider my wife as my boss. So both at

home and outside, I first do what I am told

to do. No cross communication! When she

is in the critical parent ego state, I simply

revert to an innocent child ego state! And

in the process, I am happy and everyone

is happy.
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Lyndon B Johnson

Tactical presentation of facts can

change people’s behaviour. When Lyndon

Johnson ran against Barry Goldwater (a

said to be warmonger) in 1964, he wanted

to create public fear that a President

Goldwater would raise the risk of nuclear

war. The “Daisy” ad which ran only once

showed a little girl followed by a nuclear

explosion with the voice of LBJ ominously

stating, “These are the stakes to make a

world in which all of God’s children can

live, or to go into the dark”. Lyndon

Johnson carried 44 states with him and

took 61% of votes in a landslide victory.

Satyavan  Savithri

Princess Savithri decided to marry a

poor prince Satyavan knowing fully well

that he would die after a year. She was

thinking what she would ask and do when

Yama, the God of Death, came to take

Satyavan away.

 Exactly after one year Yama came

and took away Satyavan. Savithri started

chasing him all the way.Yama asked her

to go back but Savithri kept on following

him. At last Yama asked her why she was

chasing him, knowing fully well that he

could not give back Satyavan alive. Very

slowly she said, “Ymaraj, I want to be your

friend!”

Yama was floored and clean bowled

and didn’t know what to say, as no one

had ever told him that he/she wanted to

be his friend! He said, “I am impressed.

Ask for a boon and I will give it to you;

anything except the life of Satyavan.”

Savithri had thought about this during the

year. She calmly replied, “Please bless me

with a boon that my in-laws can see their

grandchildren eating in gold plates.”

Yama said, “So be it!”

Yama then started moving and yet

Savithri was following him.Yama asked

her, “Now what do you want?” Savithri

told, “Yamaraj, my in-laws are blind.”

Yama: “Eyes given!”

Again Savithri followed. Yama: “Now

what?”

 Savithri: “My in-laws are very poor.”

Yama: “Now go back. They have already

been made King and Queen of a

kingdom!”

Savithri followed. Yama shouted, “Now

what?”

Savithri:  “Yamaraj, my in-laws have only

one child (my husband). How can they

have  grandchildren?”

Yama with a smile, “Savithri, you have

won.”

Friends, be tactful. You don’t have to be

an Engineer for that.

¯
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Once Pandava Brothers,Yudhishtira,

Bhima, Arjuna, Sahadevan and Nakula,

lost their way in the forest.Wandering ,

they were tired and thirsty. They sat

under a tree.Yudhisthira asked Nakula to

climb a tall tree and find out any water

spring nearby. Nakula did so and informed

Yudhisthira that he could hear the cries of

water cranes in a cluster of trees not far

away.Yudhishtira requested Nakulla to

fetch some water in a quiver.Nakula found

Cristal clear water lake surrounded by

trees.Nakula was very thirsty and about

to drink water from the lake,when he

heard a divine voice warning him not to

drink water without answering his

questions.Nakula ignored the voice drank

the water and fell dead.When Nakula did

not return Yudhishtira asked Sahadevan

to look for him.Sahadev arrived on the sene

and was shocked to see supine

Nakula.Since he was very thirsty he also

tried to drink water without heeding to the

warning words and fell dead.Simillar fate

followed to Arjun and Bhima. Eventually

Yudhistira went to look for his

brothers.When he arrived at the spot, he

could not believe that his brothers great

warriors lying dead.He looked around, but

there were no sign of violence.He assumed

that the killer should be supernatural.Since

he was also thirsty he proceeded to drink

water Then the divine voice boomed, I am

the cause of the death of your brothers.You

Red Alert
Er. K. Thomas

Maramon

will also die if you drink water with out

answering my questions.Bowing his head

Yudhistira asked politely,Who are

you.Yaksha revealed his form and said I

warned your  brothers, but they didn't pay

heed.This pool is mine and  unless you

answer my questions you will not even

touch the water.Yudhishtira respectfully

asked for the questions.One of the four

questions Yaksha asked was "Kim

ascharyam". What is the greatest wonder

in the world. Yudhishtira replied every day

we see our dear ones are dying yet we

think this  will not happen to us. Well, that

was epic.

Likewise, every death is Red Alert that

this is going to happen to you as well.Every

death is a red alert to cleanse of your sins.

Fear of death has amazing power to

change your priorities."If you are begin-

ning to think that what you are doing is

very important then take a holiday"

Bertrand Russel.Don't be dead serious

about your life.Your life is just a

play.Seriousnes will come when you hold

yourself important.Take life lightly.You are

like a speck of dust in the existence.

Tomorrow morning if you disappear

nobody will miss you, except a very few,

soon they will also forget.Tomorrow the

world will go fine without you.Every

morning is the Gods way of saying you

that your purpose in life is yet to be

fulfilled.

¯
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       sshZypXn kpc£
Er. ]pjv]mwKZ≥  X®bØv

AknÃ‚ v FIvknIyp´ohv F©n\ob¿ (Rtd.)

kpc£m..... Pm{KX.... \ΩpsS IcpX¬
kpc£m Pm{KX F∂pffXmIs´
sshZypXn X∂psS ap{ZmhmIyw !
kpc£m Pm{KX F∂pffXmIt´
sshZypXn X∂psS ap{ZmhmIyw.

{]XnjvTm]\ßƒ°p \nehmchpw
kpct£m]m[nIƒ \n¿_‘hpw
{]hrØnIƒ icnbmbdnthmsSbpw
{i≤bpw tNcptºmƒ kpc£bmbn ! (kpc£m)

XSbphm\mIt´ A]ISßƒ
kpc£nXamIs´ Cu taJe
k{i≤amIt´ hn\ntbmKßƒ
^e{]ZamIs´ hnIk\ßƒ ! (kpc£m)

{i≤ shSnsbmt√ klPtc, sshZypXn
AXnthK kmwlmc i‡nbt√ ?

kpct£m]m[nIƒ ad°t√, Iq´tc
\Ωsf ImsØmcp IpSpw_ant√ ?
Ahsc sXcphnte°nds°t√ Hm¿°pI
\aps°∂pw Xmßmbn \Ωƒ am{Xw ! (kpc£m)

¯

IhnX
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Er. Shaji N.N

Retired as Chief Engineer (Transmission -

System Operations) Kalamassery

on 31.06.2018

He jointed KSEB as Assistant Engineer

(Electrical) in Athani 110 kV Sub Station and

has completed 28 years of service in KSEBL.

He is a dedicated Engineer and his hard

work & enthusiasm has resulted in remarkable achievements in KSEBL and he is a

loyal member of our Association.

Er. G Mohanan
Retired as Executive Engineer, Electrical

Division Karunagappally on 30.06.2018.

He is an ardent member of our association

and an active member of Kollam unit.

He has shown his excellence in distribution

wing of KSEBL.
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Er. Raju Abraham
Retired as Assistant Executive Engineer, Transmission
Sub Division Muvattupuzha on 31.05.2018.

He jointed KSEB as Assistant Engineer (Electrical) at

PPSHUP under Generation Circle, Meencut,

Chithirapuram. Before joining KSEBL he had about 13

years of experience in Coal India Ltd.  He has 19 years  of

service in KSEBL. He is a dedicated Engineer and his hard

work and enthusiasm resulted in the commissioning of two

110kV Substations viz: Rayonpuram & New

Muvattupuzha in record time. He had received Good service entry from KSEB as

well as Best AE award from our Association and is a loyal life member.

Er. Raveendran M.N
Retired as Assistant Executive Engineer
Sub Station Sub Division Kaloor
on 31.05.2018.

He is a dedicated and hardworking
Engineer. He is a loyal member of our
association.

Er. Sreekumar B
Retired as Executive Engineer, APDRP Divsion,
Ernakulam
on 31.06.2018.

He joined KSEB as Assistant Engineer (Electrical) in Sholayar
Generation Sub Division. He is a hardworking dedicated
Engineer and has served  our Association as Organizing
secretary,  Vice - President and unit & Central excutive
member.

KSEB Engineers’ Association wishes you all
the best on your life after this retirement
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IhnX
PmeIØn∂∏pdhpw C∏pdhpw

Er. kptcjv IÆaØv
hen®ph® ImepIfmef°ptºmƒ

InXbv°psa¶nepw

]Iens‚ hm¿≤Iyßfn¬

apSßmsX \S°p∂ Hcp sXcphp≠v.

XpS°Ønen∂seIfpsS

apjn™K‘w \mknI Npfn°p∂p

Ipd®pIgnbptºmƒ h¿Øam\ ˛

®n{Xßƒ hnIrXambn®ncn°p∂p.

apJw XcmsX.

]ns∂tbm Nne ssZ\yXIƒ

ap√∏qNqSn ImØp\n¬°p∂p,

aSpt∏msS.

\S∂p \S∂p InXbv°mdmIptºmtgbv°p ˛

aß‰sØØnbn´p≠mhpw.

B sXcphv Xocp∂nSsØmscm‰s∏´

sIm®pamfnIbpsS a´p∏mhnse

H‰PmeIsa∂paS™pInS∏p≠mIpw

Xtecm{XnbpsSbpd°®Shn¬

IÆS®pabßnt]mIp∂XmtWm ?

Adnbn√.......

B PmeIsas∂¶nepw Xpdt∂°mw,

AXnPoh\hoYn Zp¿LSsa¶nepw

apt∂m´p ]nSn®phen°pw

\nXm¥PohnXmk‡nt]mse,

Hcp {]Xo£.....

t\cw sX‰msX∂pw \S°m\ndßmdp≠v.

B KqVsN∏n\pffntes°mcp

PmeIØns‚ ssIsbØpw Zqcw am{Xw ! ~

Hcp\mfm P\me Xpdt∂°mw

ImXpIfn¬ IncpIncpt∏msS,

AhnsS Xq°nbncn°p∂ ]gabpsS

]ina ap°nb t\¿Ø adhncn

]n∂nse°mgv® Ipds®ms°

ad®p]nSn°p∂pt≠m ?

s]s´∂p sR´n \Ωfmsc∂p

Xncn®dnbp∂p; ]t≠ \jvSs∏´h¿

kz]v\ßsf Iq´neS®v

BImiw t\m°n ]d∂h¿ !

AXpw If™pt]mbh¿ !

HSphn¬ \Ωsf Xnc™pt]mbh¿ !~

kz]v\ßsf Iq´neS®v

BImiw t\m°n ]d∂h¿!

AXpw If™pt]mbh¿ ! ~í

HSphn¬ \Ωsf Xnc™pt]mbh¿ !
¯
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Letter by Association

KSEB ENGINEERS’ ASSOCIATION
TC 26/1300, Engineers House, Panavila, Thiruvananthapuram-695001
Tele.No. 0471-2330696, FAX No. 0471-2330853 , Website : ksebea.in

E-mail: ksebea@gmail.com

President General Secretary Treasurer

Er. N.T. Job Er. Sunil K. Er. Santhosh E.

Vice- Presidents Organising Secretaries Secretaries

Er. C.P. George  (S) Er. B. Nishanth   (S) Er. M. Muhammed Rafi (HQ)

Er. P. Jayakrishnan   (N) Er. Shine Sebastian  (N) Er. Anilkumar G. (S)

Er. Sajithkumar (N)

KSEB / Letters / 2018 -19 /18 16-07-2018

To

The Chairman & Managing Director

Kerala State Electricity Board Ltd.

Sir,

Sub : Reversion of Assistant Engineers - Compliance of RP’s of High Court reg.

Ref : Proceedings of Chief Engineer (HRM) vide EB1(a)/AE(Ele)/158/2018

dated 12-07-2018

This is bring your kind attention regarding implementation of above referred

order in which more than 30 nos of Assistant Engineers were reverted from the post of

Assistant Engineer to the post of Sub-Engineer.  In this regard we would like to submit

the following request for kind consideration.

1. The Assistant Engineers who were reverted as Sub-Engineers are working as

Assistant Engineers for close to 14 years and they are currently well experienced

and well versed in carrying out the duties of Assistant Engineer.

2. The appointment as well as reversion is as such due to wrong policies and

unnecessary interventions in HR departments followed by Board management in

past and most of these reverted Assistant Engineers are hapless victims of the

wrong systems and procedures followed.

3. In a situation where qualified and experienced technocrats are in short supply it

will be very much beneficial to the organisation if these incumbents are allowed to
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continue as "Assistant Engineers'' as a special case.  They may be treated as a

separate entity for the time being for this purpose and can be integrated into the

main stream by careful career plannning.  We understand that judgement has not

expressed anything regarding this and can be very well decided by the Board

management talking a lenient view on humanitarian grounds.

4. The reversion is the culmination of long legal battle and the core issue of

identifying the vacancies of each category and determining seniority based on a

single gradation list is still a distant dream.

It is also reported that some of these Assistant Engineers reverted would have been

naturally promoted from their parent cadre of Sub-Engineer in 2010.

At the outset we endorse our long term demand of creating a professional Human

Rsource Management department with complete autonomy and no external influence

to effectively address the requirements of KSEBL as a company.  We also suggest that

Director (HRM) should be a person of eminence from Electrical Engineering so that he

can very well understand the complex needs of power industry and formulate policies

alligning to the requirement.

Thanking you

Yours faithfully

        Sd/-

General Secretary
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No. KSEBEA/Service/2018/17                                                       Dated: 06/07/2018

To

The Chairman & Managing Director

KSEB Limited.

Sub: Indiscriminate manipulation of posting strength-Requesting immediate
intervention

Ref: Letter No KSEBEA/Letters/2018-19/9 dated 18.06.2018  regarding flagging
and posting strength

Sir,

The availability of technical staff, particularly of engineers under electrical stream having
right skill, expertise and experience is of great importance to ensure the efficient
functioning of KSEBL as an organization. Due to the lack of right recruitment policies
and appropriate HR management, the availability of rightly skilled Electrical Engineers
are in short supply and the functional efficiency of the organization is affected at
various offices and departments

The IIM-K report under lined the relevance and importance of enough and appropriate
placement of the engineers in the electrical stream in ensuring the normal functions of
the organization. As per para 3.2.4 of IIM-K report it is stated that “Further the technical
work in organizations are generally looked after by lower management and technical
workers. Assuming overseers, SEs and AEs to be part of lower management and merging
their numbers with technical workers discussed above, their total numbers come around
24654 (about 76% of total strength) in KSEB. This set can be considered to be part of
technical core of KSEB. Management (AXEs onwards to CEs) contribute 1358 employees
(about 4% of total strength). Administrative support staff strength is 4661 (about 14%
of total strength). Other support staff while constitute 1543 employees (about 5% of
total strength).”

The strength of Assistant Engineers and Assistant Executive Engineers in Electrical
stream constitute less than 7% (2251 out of 32448) of the total number of employees in
organization which is only half the strength of the availability of the support staff in
the organization! (4661+1543). Kindly note that their availability in the sanctioned
place is of great importance to ensure efficiency of the organization and need to be
handled seriously and with care.

KSEB ENGINEERS’ ASSOCIATION
TC 26/1300, Engineers House, Panavila, Thiruvananthapuram-695001
Tele.No. 0471-2330696, FAX No. 0471-2330853 , Website : ksebea.in

E-mail: ksebea@gmail.com
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Normally, their lack of availability is temporarily managed by entrusting additional
charge to the subordinate officer or colleagues of the same rank. Recently, due to many
reasons, the lack availability of Assistant Engineers and Assistant Executive Engineers
in some functional and geographical area affected the normal function of the
organization. It is understood that to overcome this crisis and to ensure that the critical
places are properly manned with engineers of the relevant skill, the concept of posting
strength was evolved.

Presently, this mechanism is widely misused and manipulated with vested interests
without transparency and not considering the relevance and importance of the specific
post. The places of relevance and importance have been decided without consulting
the controlling officers, ARU heads or even the departmental heads. Critical places
are left open and less important places have given more importance. Even the relevance
and priority of the posts are altered as per the whims and fancies of some individuals
who are not aware about the functional requirement or the field realities. Associations
and Senior officers are in dark about the process and procedures of fixing posting
strengths.

It is noticed that posting strengths are being changed frequently now, which creates a
situation where the Head of the office is unaware of the existing vacancies in his office.
It was earlier conveyed informally that posting strength will be fixed and sealed before
the online transfer and no changes will be there once application is called for till the
end of the application process. Changing posting strength, even if to accommodate
the organizational interest or the genuine grievances of employees need to be transparent
and shall be considered only after the online application process. But changing it
frequently disrupting the administrative functioning is not at all welcome as not in the
best interest of the organization.

The frequent change in the posting strength of the categories of Assistant Engineer
and Assistant Executive Engineer has itself evolved as an issue which is evident from
the frequent requests from the field asking for revision in posting strength. As such, we
may point out that the manipulation of posting strength without transparency and
organizational interests causes havoc in the field. Moreover, these arbitrary actions
are affecting the functional efficiency of the organization and morale of the engineers.

KSEB Engineers’ Association requests immediate intervention in this matter and suggest
that the posting strength of various offices under every ARU and departments may be
identified based on the recommendation of the ARU heads and departmental heads.
There after the final list may be published to ensure transparency and that the relevant
places of importance and relevance shall be filled in the order priority and importance.

Yours faithfully,
        Sd/-
    President
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