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The plans of KSEB has been upset by
the sharp dip in monsoon rains.  To tide
over the crisis the options available with
KSEB are either purchase more power
from outside or generate costly thermal
power from stations like RGCCPP, BDPP,
KDPP etc. Though through bidding KSEB
had arranged 200 MW of power during
summer, there was no transmission
corridor in the southern region to avail the
same. Therefore, KSEB is now forced to
operate the thermal power plants which
costs twice than the power contracted.
This important fact unfortunately has not
been properly communicated and
recognized by the public. It is also not well
recognized by the public that electricity
tariff in our state is one among the lowest
in the country. Therefore, there is public
resentment in revising tariff.

However, the concerns expressed by
the public in the hearing also needs to be
addressed.  Many of them have concerns
on the quality of supply provided to them.
The present transmission and distribution
infrastructure are not sufficient to provide
quality supply. The system was designed
to provide supply to the un-electrified
areas in the state with minimal financial
resources. Maintaining quality supply
requires sufficient redundancy and build
quality in the network.  Large scale
investment and projects will be required
to strengthen the network to such levels.
KSEB needs to prepare such large scale
multi-year distribution network
investment plan to address this concern.

Another area of concern is the rising
operating costs. Due to inflation, the costs
of labour and materials are increasing and
that will affect the operation costs for any
organization.  However, there are areas

where control can be exercised. This
requires a strict budgetary control and
operational prudence. A prudent
accounting system for each business
operation -  Generation Transmission and
Distribution -  must be put in place as
envisaged in the Second Transfer scheme.

As far as O& M cost is concerned, the
operating parameters in tariffs should be
at “normative levels” only and not at
“lower of normative and actual”.  It is
observed that the KSERC has fixed a norm
without appropriate factual evaluation or
scientific study but based on previous
maintenance record. KSEB is managing
most of the assets with extended life which
require intensive maintenance. As CEA
connectivity standards prescribes that the
power factor of the distribution system
and bulk consumer shall not be less than
0.95, there is no need to continue the
incentive to bulk consumers for power
factor below that limit.

Employee cost is often blamed as a
major cause that increases the
expenditure. No one can dispute
legitimate pay and allowances of
employees, but it needs to be recognized
that effective utilization of manpower is
necessary for effective functioning of the
organization. There are lot of areas where
manpower can be redeployed effectively.
The employees needs to be taken to
confidence while implementing such
changes. As the sector has both technical
and financial issues, it need to be tackled
carefuly.

We hope that the management will
initiate comprehensive action for the
cherished vision of becoming the best
power utility in India.

vvvvv
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Harmonics and It’s Effects
What is Harmonics?

l Harmonics are sinusoidal voltages or currents having frequencies that are

whole multiples of the frequency at which the supply system is designed to

operate (e.g. 50Hz or 60 Hz).

l Harmonics are simply a technique to analyze the current drawn by computers,

electronic ballasts, variable frequency drives and other equipment which have

modem “transformer-less” power supplies.

l There are two important concepts to bear in mind with regard to power system

harmonics.

l The first is the nature of harmonic-current producing loads (non-linear loads)

and the second is the way in which harmonic currents flow and how the resulting

harmonic voltages develop.

l There is a law in electrical engineering called Ohm’s Law. This basic law states

that when a voltage is applied across a resistance, current will flow. This is how

all electrical equipment operates. The voltage we apply across our equipment is a

sine wave which operates 60 Hertz (cycles per second).

l To generate this voltage sine wave. It has (relatively) constant amplitude and

constant frequency.

l Once this voltage is applied to a device, Ohm’s Law kicks in. Ohm’s Law states

that current equal’s voltage divided by resistance. Expressed mathematically   

I=V/R

l Expressed graphically, the current ends up being another sine wave, since the

resistance is a constant number. Ohm’s Law dictates that the frequency of the

current wave is also 60 Hertz. In the real world, this is true; although the two sine

waves may not align perfectly (as a power factor) the current wave will indeed be

a 60 Hertz sine wave.
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l Since an applied voltage sine wave will cause a sinusoidal current to be drawn,

systems which exhibit this behaviour are called linear systems. Incandescent lamps,

heaters and motors are linear systems.

l Some of our modem equipment however does not fit this category. Computers,

variable frequency drives, electronic ballasts and uninterruptable power supply

systems are non-linear systems. In these systems, the resistance is not a constant

and in fact, varies during each sine wave. This occurs because the resistance of

the device is not a constant. The resistance in fact, changes during each sine wave.

Linear and non-linear loads (motors, heaters and incandescent lamps):

l A linear element in a power system is a component in which the current is

proportional to the voltage.

l In general, this means that the current wave shape will be the same as the voltage

(See Figure 1). Typical examples of linear loads include motors, heaters and

incandescent lamps.

Figure 1. Voltage and current waveforms for linear

Non-Linear System (Computers, VFDS, Electronic Ballasts):

l As in Figure As we apply a voltage to a solid state power supply, the current

drawn is (approximately) zero until a critical “firing voltage” is reached on the

sine wave. At this firing voltage, the transistor (or other device) gates or allows

current to be conducted.
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l This current typically increases over time until the peak of the sine wave and

decreases until the critical firing voltage is reached on the “downward side” of

the sine wave. The device then shuts off and current goes to zero. The same thing

occurs on the negative side of the sine wave with a second negative pulse of current

being drawn. The current drawn then is a series of positive and negative pulses,

and not the sine wave drawn by linear systems.

l Some systems have different shaped waveforms such as square waves. These types

of systems are often called non-linear systems. The power supplies which draw

this type of current are called switched mode power supplies. Once these pulse

currents are formed, we have a difficult time analyzing their effect. Power engineers

are taught to analyze the effects of sine waves on power systems. Analyzing the

effects of these pulses is much more difficult.

Figure 2. Voltage and current waveforms for linear

l The current drawn by non-linear loads is not sinusoidal but it is periodic, meaning

that the current wave looks the same from cycle to cycle. Periodic waveforms can

be described mathematically as a series of sinusoidal waveforms that have been

summed together.

Figure 3. Waveform with symmetrical harmonic components
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l The sinusoidal components are integer multiples of the fundamental where the

fundamental, in the United States, is 60 Hz. The only way to measure a voltage or

current that contains harmonics is to use a true-RMS reading meter. If an averaging

meter is used, which is the most common type, the error can be Significant.

l Each term in the series is referred to as a harmonic of the fundamental. The third

harmonic would have a frequency of three times 60 Hz or 180 Hz. Symmetrical

waves contain only odd harmonics and un-symmetrical waves contain even and

odd harmonics.

l A symmetrical wave is one in which the positive portion of the wave is identical to

the negative portion of the wave. An un-symmetrical wave contains a DC

component (or offset) or the load is such that the positive portion of the wave is

different than the negative portion. An example of un-symmetrical wave would

be a half wave rectifier.

l Most power system elements are symmetrical. They produce only odd harmonics

and have no DC offset.

Harmonic current flow
l When a non-linear load draws current that current passes through all of the

impedance that is between the load and the system source (See Figure 4). As a

result of the current flow, harmonic voltages are produced by impedance in the

system for each harmonic.

Figure 4 – Distorted-current induced voltage distortion

l These voltages sum and when added to the nominal voltage produce voltage

distortion. The magnitude of the voltage distortion depends on the source

impedance and the harmonic voltages produced.

l If the source impedance is low then the voltage distortion will be low. If a significant

portion of the load becomes non-linear (harmonic currents increase) and/or when

a resonant condition prevails (system impedance increases), the voltage can increase

dramatically.
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Harmonic currents can produce a number of problems:

1. Equipment heating

2. Equipment malfunction

3. Equipment failure

4. Communications interference

5. Fuse and breaker mis-operation

6. Process problems

7. Conductor heating.

How harmonics are generated

l In an ideal clean power system, the current and voltage waveforms are pure

sinusoids. In practice, non-sinusoidal currents are available due to result of the

current flowing in the load is not linearly related to the applied voltage.

l In a simple circuit containing only linear circuit elements resistance, inductance

and capacitance. The current which flows is proportional to the applied voltage

(at a particular frequency) so that, if a sinusoidal voltage is applied, a sinusoidal

current will flow. Note that where there is a reactive element there will be a phase

shift between the voltage and current waveforms the power factor is reduced, but

the circuit can still be linear.

l But in The situation where the load is a simple full-wave rectifier and capacitor,

such as the input stage of a typical switched mode power supply (SMPS). In this

case, current flows only when the supply voltage exceeds that stored on the reservoir

capacitor, i.e. close to the peak of the voltage sine wave, as shown by the shape of

the load line.

l Any cyclical waveform can be de constructed into a sinusoid at the fundamental

frequency plus a number of sinusoids at harmonic frequencies. Thus the distorted

current waveform in the figure can be represented by the fundamental plus a

percentage of second harmonic plus a percentage of third harmonic and so on,

possibly up to the thirtieth harmonic.

l For symmetrical waveforms, i.e. where the positive and negative half cycles are

the same shape and magnitude, all the even numbered harmonics is zero. Even

harmonics are now relatively rare but were common when half wave rectification

was widely used.
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l The frequencies we use are multiples of the fundamental frequency, 60 Hz. We

call these multiple frequencies harmonics. The second harmonic is two times 60

Hertz, or 120 Hz. The third harmonic is 180 Hertz and so on. In our three phase

power systems, the “even” harmonics (second, fourth, sixth, etc.) cancel, so we

only need deal with the “odd” harmonics.

l This figure shows the fundamental and the third harmonic. There are three cycles

of the third harmonic for each single cycle of the fundamental. If we add these

two waveforms, we get a non-sinusoidal waveform.

l This resultant now starts to form the peaks that are indicative of the pulses drawn

by switch mode power supplies. If we add in other harmonics, we can model any

distorted periodic waveform, such as square waves generated by UPS of VFD

systems. It is important to remember these harmonics are simply a mathematical

model. The pulses or square waves, or other distorted waveforms are what we

actually see if we were to put an oscilloscope on the building’s wiring systems.

l These current pulses, because of Ohm’s Law, will also begin to distort the voltage

waveforms in the building. This voltage distortion can cause premature failure of

electronic devices.

l On three phase systems, the three phases of the power system are 120’ out of

phase. The current on phase B occurs 120 deg (1/3 cycle) after the current on A.

Likewise, the current on phase C occurs 120’ after the current on phase B. Because

of this, our 60 Hertz (fundamental) currents actually cancel on the neutral. If we

have balanced 60 Hertz currents on our three phase conductors, our neutral current

will be zero. It can be shown mathematically that the neutral current (assuming

only 60 Hertz is present) will never exceed the highest loaded phase conductor.

Thus, our over current protection on our phase conductors also protects the neutral

conductor, even though we do not put an over current protective device in the

neutral conductor. We protect the neutral by the mathematics. When harmonic

currents are present, this math breaks down. The third harmonic of each of the

three phase conductors is exactly in phase. When these harmonic currents come
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together on the neutral, rather than cancel, they actually add and we can have

more current on the neutral conductor than on phase conductors. Our neutral

conductors are no longer protected by mathematics!

l These harmonic currents create heat. This heat over a period of time will raise the

temperature of the neutral conductor. This rise in temperature can overheat the

surrounding conductors and cause insulation failure. These currents also will

overheat the transformer sources which supply the power system. This is the most

obvious symptom of harmonics problems; overheating neutral conductors and

transformers. Other symptoms include:

1. Nuisance tripping of circuit breakers

2. Malfunction of UPS systems and generator systems

3. Metering problems

4. Computer malfunctions

5. Over voltage problems

Types of equipment that generate harmonics:

l Harmonic load currents are generated by all non-linear loads. These include:

l For Single phase loads, e.g.

1. Switched mode power supplies (SMPS)

2. Electronic fluorescent lighting ballasts

3. Compact fluorescent lamps (CFL)

4. Small uninterruptible power supplies (UPS) units

l For Three phase loads, e.g.

1. Variable speed drives

2. Large UPS units

Single phase loads

(A)Switched mode power supplies (SMPS)

l The majority of modern electronic units use switched mode power supplies (SMPS).

l These differ from older units in that the traditional step-down transformer and

rectifier is replaced by direct controlled rectification of the supply to charge a

reservoir capacitor from which the direct current for the load is derived by a

method appropriate to the output voltage and current required.
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l The advantage – to the equipment manufacturer – is that the size, cost and weight

is significantly reduced and the power unit can be made in almost any required

form factor.

l The disadvantage – to everyone else – is that, rather than drawing continuous

current from the supply, the power supply unit draws pulses of current which

contain large amounts of third and higher harmonics and significant high

frequency components .

l A simple filter is fitted at the supply input to bypass the high frequency components

from line and neutral to ground but it has no effect on the harmonic currents that

flow back to the supply.

(B)Single phase UPS units exhibit very similar characteristics to SMPS.

l For high power units there has been a recent trend towards so-called power factor

corrected inputs.

l The aim is to make the power supply load look like a resistive load so that the

input current appears sinusoidal and in phase with the applied voltage. It is

achieved by drawing input current as a high frequency triangular waveform that

is averaged by the input filter to a sinusoid.

l This extra level of sophistication is not yet readily applicable to the low-cost units

that make up most of the load in commercial and industrial installations. It remains

to be seen what problems the wide-scale application of this technology may involve!

(C)Fluorescent lighting ballast

l Electronic lighting ballasts have become popular in recent years following claims

for improved efficiency. Overall they are only a little more efficient than the best

magnetic ballasts and in fact, most of the gain is attributable to the lamp being

more efficient when driven at high frequency rather than to the electronic ballast

itself.

l Their chief advantage is that the light level can be maintained over an extended

lifetime by feedback control of the running current – a practice that reduces the

overall lifetime efficiency.

l Their great disadvantage is that they generate harmonics in the supply current.

So called power-factor corrected types are available at higher ratings that reduce

the harmonic problems, but at a cost penalty. Smaller units are usually uncorrected.
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(D)Compact fluorescent lamps (CFL)

l CFL are now being sold as replacements for tungsten filament bulbs. A miniature

electronic ballast, housed in the connector casing, controls a folded 8mm diameter

fluorescent tube.

l CFLs rated at 11 watt are sold as replacements for a 60 watt filament lamp and

have a life expectancy of 8000 hours.

l The harmonic current spectrum is shown in the figure. These lamps are being

widely used to replace filament bulbs in domestic properties and especially in

hotels where serious harmonic problems are suddenly becoming common.

Three phase loads

(A)Variable Speed Drives / UPS:

l Variable speed controllers, UPS units and DC converters in general are usually

based on the three-phase bridge, also known as the six-pulse bridge because there

are six pulses per cycle (one per half cycle per phase) on the DC output.

l The six pulse bridge produces harmonics at 6n +/- 1, i.e. at one more and one less

than each multiple of six. In theory, the magnitude of each harmonic is the

reciprocal of the harmonic number, so there would be 20% fifth harmonic and 9%

eleventh harmonic, etc.

l The magnitude of the harmonics is significantly reduced by the use of a twelve-

pulse bridge. This is effectively two six-pulse bridges, fed from a star and a delta

transformer winding, providing a 30 degrees phase shift between them.

l The 6n harmonics are theoretically removed, but in practice, the amount of

reduction depends on the matching of the converters and is typically by a factor

between 20 and 50. The 12n harmonics remain unchanged. Not only is the total
harmonic current reduced, but also those that remain are of a higher order making
the design of the filter much easier.

l Often the equipment manufacturer will have taken some steps to reduce the
magnitudes of the harmonic currents, perhaps by the addition of a filter or series
inductors. In the past this has led some manufacturers to claim that their equipment
is ‘G5/3’ compliant. Since G5/3 is a planning standard applicable to a complete
installation, it cannot be said to have been met without knowledge of every piece
of equipment on the site.

l A further increase in the number of pulses to 24, achieved by using two parallel
twelve-pulse units with a phase shift of 15 degrees, reduces the total harmonic
current to about 4.5%. The extra sophistication increases cost, of course, so this
type of controller would be used only when absolutely necessary to comply with
the electricity suppliers’ limits.
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Problems caused by harmonics

l Harmonic currents cause problems both on the supply system and within the
installation.

l The effects and the solutions are very different and need to be addressed separately;
the measures that are appropriate to controlling the effects of harmonics within
the installation may not necessarily reduce the distortion caused on the supply
and vice versa.

l Harmonic problems within the installation

l Problems caused by harmonic currents:

1. overloading of neutrals

2. overheating of transformers

3. nuisance tripping of circuit breakers

4. over-stressing of power factor correction capacitors

5. skin effect

l Problems caused by harmonic voltages:

1. voltage distortion

2. induction motors

3. zero-crossing noise

4. Problems caused when harmonic currents reach the supply

Problems caused by harmonic currents

(1)Neutral conductor over-heating

l In a three-phase system the voltage waveform from each phase to the neutral  so

that, when each phase is equally loaded, the°star point is displaced by 120 combined

current in the neutral is zero.

l When the loads are not balanced only the net out of balance current flows in the

neutral. In the past, installers (with the approval of the standards authorities)

have taken advantage of this fact by installing half-sized neutral conductors.

However, although the fundamental currents cancel out, the harmonic currents

do not – in fact those that are an odd multiple of three times the fundamental, the

‘triple-N’ harmonics, add in the neutral.

l The third°phase currents, are introduced at 120 harmonic of each phase is identical,

being three times the frequency and one-third of a (fundamental) cycle offset.

l The effective third harmonic neutral current is shown at the bottom. In this case,

70% third harmonic current in each phase results in 210% current in the neutral.
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l Case studies in commercial buildings generally show neutral currents between

150% and 210% of the phase currents, often in a half-sized conductor!

l There is some confusion as to how designers should deal with this issue.

l The simple solution, where single-cored cables are used, is to install a double sized

neutral, either as two separate conductors or as one single large conductor.

l The situation where multi-cored cables are used is not so simple. The ratings of

multi-core cables (for example as given in IEC 60364–5-523 Table 52 and BS 7671

Appendix 4) assume that the load is balanced and the neutral conductor carries

no current, in other words, only three of the four or five cores carry current and

generate heat. Since the cable current carrying capacity is determined solely by

the amount of heat that it can dissipate at the maximum permitted temperature,

it follows that cables carrying triple-N currents must be de-rated.

l In the example illustrated above, the cable is carrying five units of current – three

in the phases and two in the neutral – while it was rated for three units. It should
be de-rated to about 60% of the normal rating.

l IEC 60364-5-523 Annex C (Informative) suggests a range of de-rating factors
according to the triple-N harmonic current present. Figure 13 shows de-rating
factor against triple-N harmonic content for the de-rating described in IEC 60364-
5-523 Annex C and for the thermal method used above.

(2)Effects on transformers

l Transformers are affected in two ways by harmonics.

l Firstly, the eddy current losses, normally about 10% of the loss at full load, increase
with the square of the harmonic number.

l In practice, for a fully loaded transformer supplying a load comprising IT equipment
the total transformer losses would be twice as high as for an equivalent linear
load.

l This results in a much higher operating temperature and a shorter life. In fact,
under these circumstances the lifetime would reduce from around 40 years to
more like 40 days! Fortunately, few transformers are fully loaded, but the effect
must be taken into account when selecting plant.

l The second effect concerns the triple-N harmonics. When reflected back to a
delta winding they are all in phase, so the triple-N harmonic currents circulate in
the winding.

l The triple-N harmonics are effectively absorbed in the winding and do not
propagate onto the supply, so delta wound transformers are useful as isolating
transformers. Note that all other, non triple-N, harmonics pass through. The
circulating current has to be taken into account when rating the transformer.
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(3) Nuisance tripping of circuit breakers

l Residual current circuit breakers (RCCB) operate by summing the current in the
phase and neutral conductors and, if the result is not within the rated limit,
disconnecting the power from the load. Nuisance tripping can occur in the presence
of harmonics for two reasons.lFirstly, the RCCB, being an electromechanical
device, may not sum the higher frequency components correctly and therefore
trips erroneously.

l Secondly, the kind of equipment that generates harmonics also generates switching
noise that must be filtered at the equipment power connection. The filters normally
used for this purpose have a capacitor from line and neutral to ground, and so
leak a small current to earth.

l This current is limited by standards to less than 3.5mA, and is usually much lower,
but when equipment is connected to one circuit the leakage current can be sufficient
to trip the RCCB. The situation is easily overcome by providing more circuits,
each supplying fewer loads.

l Nuisance tripping of miniature circuit breakers (MCB) is usually caused because
the current flowing in the circuit is higher than that expected from calculation or

simple measurement due to the presence of harmonic currents.

l Most portable measuring instruments do not measure true RMS values and can
underestimate non-sinusoidal currents by 40%.

(4)  Over-stressing of power factor correction capacitors

l Power-factor correction capacitors are provided in order to draw a current with
a leading phase angle to offset lagging current drawn by an inductive load such
as induction motors.

l The effective equivalent circuit for a PFC capacitor with a non-linear load. The
impedance of the PFC capacitor reduces as frequency rises, while the source
impedance is generally inductive and increases with frequency. The capacitor is
therefore likely to carry quite high harmonic currents and, unless it has been
specifically designed to handle them, damage can result.

l A potentially more serious problem is that the capacitor and the stray inductance
of the supply system can resonate at or near one of the harmonic frequencies
(which, of course, occur at 100 Hz intervals). When this happens very large voltages
and currents can be generated, often leading to the catastrophic failure of the
capacitor system.

l Resonance can be avoided by adding an inductance in series with the capacitor
such that the combination is just inductive at the lowest significant harmonic.
This solution also limits the harmonic current that can flow in the capacitor. The
physical size of the inductor can be a problem, especially when low order harmonics
are present.
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(5) Skin effect

l Alternating current tends to flow on the outer surface of a conductor. This is
known as skin effect and is more pronounced at high frequencies.

l Skin effect is normally ignored because it has very little effect at power supply
frequencies but above about 350 Hz, i.e. the seventh harmonic and above, skin
effect will become significant, causing additional loss and heating. Where harmonic
currents are present, designers should take skin effect into account and de-rate
cables accordingly.

l Multiple cable cores or laminated busbars can be used to help overcome this problem.
Note also that the mounting systems of busbars must be designed to avoid
mechanical resonance at harmonic frequencies.

Problems caused by harmonic voltages

(1) voltage distortion

l Because the supply has source impedance, harmonic load currents give rise to
harmonic voltage distortion on the voltage waveform (this is the origin of ‘flat
topping’).

l There are two elements to the impedance: that of the internal cabling from the
point of common coupling (PCC), and that inherent in the supply at the PCC, e.g.
the local supply transformer.

l The distorted load current drawn by the non-linear load causes a distorted voltage
drop in the cable impedance. The resultant distorted voltage waveform is applied
to all other loads connected to the same circuit, causing harmonic currents to flow
in them – even if they are linear loads.

l Solution:The solution is to separate circuits supplying harmonic generating loads
from those supplying loads which are sensitive to harmonics, as shown in Figure
16. Here separate circuits feed the linear and non-linear loads from the point of
common coupling, so that the voltage distortion caused by the non-linear load
does not affect the linear load.

l When considering the magnitude of harmonic voltage distortion it should be
remembered that when the load is transferred to a UPS or standby generator
during a power failure the source impedance and the resulting voltage distortion
will be much higher.

l Where local transformers are installed, they should be selected to have sufficiently
low output impedance and to have sufficient capacity to withstand the additional
heating, in other words, by selecting an appropriately over sized transformer.

l Note that it is not appropriate to select a transformer design in which the increase
in capacity is achieved simply by forced cooling – such a unit will run at higher
internal temperatures and have a reduced service life. Forced cooling should be
reserved for emergency use only and never relied upon for normal running.
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(2) Induction Motors

l Harmonic voltage distortion causes increased eddy current losses in motors in the
same way as in transformers. However, additional losses arise due to the generation

of harmonic fields in the stator, each of which is trying to rotate the motor at a
different speed either forwards or backwards. High frequency currents induced
in the rotor further increase losses.

l Where harmonic voltage distortion is present motors should be de-rated to take
account of the additional losses.

(3) Zero-crossing noise

l Many electronic controllers detect the point at which the supply voltage crosses
zero volts to determine when loads should be turned on. This is done because
switching inductive loads at zero voltage does not generate transients, so reducing
electromagnetic interference (EMI) and stress on the semiconductor switching
devices.

l When harmonics or transients are present on the supply the rate of change of
voltage at the crossing becomes faster and more difficult to identify, leading to
erratic operation. There may in fact be several zero-crossings per half cycle.

(4)Harmonic problems affecting the supply

l When a harmonic current is drawn from the supply it gives rise to a harmonic
voltage drop proportional to the source impedance at the point of common
coupling (PCC) and the current.

l Since the supply network is generally inductive, the source impedance is higher
at higher frequencies. Of course, the voltage at the PCC is already distorted by the
harmonic currents drawn by other consumers and by the distortion inherent in
transformers, and each consumer makes an additional contribution.

Remedies to Reduce Harmonic Problems:

(1) Over sizing Neutral Conductors

l In three phase circuits with shared neutrals, it is common to oversize the neutral
conductor up to 200% when the load served consists of non-linear loads. For
example, most manufacturers of system furniture provide a 10 AWG conductor
with 35 amp terminations for a neutral shared with the three 12 AWG phase
conductors.

l In feeders that have a large amount of non-linear load, the feeder neutral conductor
and panel board bus bar should also be oversized.

2) Using Separate Neutral Conductors

l On three phase branch circuits, another philosophy is to not combine neutrals,
but to run separate neutral conductors for each phase conductor. This increases
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the copper use by 33%. While this successfully eliminates the addition of the
harmonic currents on the branch circuit neutrals, the panel board neutral bus
and feeder neutral conductor still must be oversized.

l Oversizing Transformers and Generators: The oversizing of equipment for
increased thermal capacity should also be used for transformers and generators
which serve harmonics-producing loads. The larger equipment contains more
copper.

(3) Passive filters

l Passive filters are used to provide a low impedance path for harmonic currents so
that they flow in the filter and not the supply.

l The filter may be designed for a single harmonic or for a broad band depending
on requirements.

l Simple series band stop filters are sometimes proposed, either in the phase or in
the neutral. A series filter is intended to block harmonic currents rather than provide
a controlled path for them so there is a large harmonic voltage drop across it.

l This harmonic voltage appears across the supply on the load side. Since the supply
voltage is heavily distorted it is no longer within the standards for which equipment
was designed and warranted. Some equipment is relatively insensitive to this
distortion, but some is very sensitive. Series filters can be useful in certain
circumstances, but should be carefully applied; they cannot be recommended as a
general purpose solution.

(4) Isolation transformers

l As mentioned previously, triple-N currents circulate in the delta windings of
transformers. Although this is a problem for transformer manufacturers and
specifiers – the extra load has to be taken into account it is beneficial to systems
designers because it isolates triple-N harmonics from the supply.

l The same effect can be obtained by using a ‘zig-zag’ wound transformer. Zig-zag
transformers are star configuration auto transformers with a particular phase
relationship between the windings that are connected in shunt with the supply.

(5) Active Filters

l The solutions mentioned so far have been suited only to particular harmonics, the
isolating transformer being useful only for triple-N harmonics and passive filters
only for their designed harmonic frequency. In some installations the harmonic
content is less predictable.

l In many IT installations for example, the equipment mix and location is constantly
changing so that the harmonic culture is also constantly changing. A convenient
solution is the active filter or active conditioner.
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l The active filter is a shunt device. A current transformer measures the harmonic
content of the load current, and controls a current generator to produce an exact
replica that is fed back onto the supply on the next cycle. Since the harmonic

 current is sourced from the active conditioner, only fundamental current is drawn
from the supply. In practice, harmonic current magnitudes are reduced by 90%,
and, because the source impedance at harmonic frequencies is reduced, voltage
distortion is reduced.

(6) K-Rated Transformers

l Special transformers have been developed to accommodate the additional heating
caused by these harmonic currents. These types of transformers are now commonly
specified for new computer rooms and computer lab facilities.

(7) Special Transformers
l There are several special types of transformer connections which can cancel

harmonics. For example, the traditional delta-wye transformer connection will
trap all the triplen harmonics (third, ninth, fifteenth, twenty-first, etc.) in the delta.

l Additional special winding connections can be used to cancel other harmonics on
balanced loads. These systems also use more copper. These special transformers
are often specified in computer rooms with well balanced harmonic producing
loads such as multiple input mainframes or matched DASD peripherals.

(8) Filtering
l While many filtersdo not work particularly well at this frequency range, special

electronic tracking filters can work very well to eliminate harmonics.
l These filters are presently relatively expensive but should be considered for thorough

harmonic elimination.

(9) Special Metering
l Standard clamp-on ammeters are only sensitive to 60 Hertz current, so they only

tell part of the story. New “true RMS” meters will sense current up to the kilohertz
range. These meters should be used to detect harmonic currents. The difference
between a reading on an old style clamp-on ammeter and a true RMS ammeter
will give you. an indication of the amount of harmonic current present.

l The measures described above only solve the symptoms of the problem. To solve
the problem we must specify low harmonic equipment. This is most easily done
when specifying electronic ballasts. Several manufacturers make electronic ballasts
which produce less than 15 % harmonics. These ballasts should be considered for
any ballast retrofit or any new project. Until low harmonics computers are
available, segregating these harmonic loads on different circuits, different panel
boards or the use of transformers should be considered. This segregation of “dirty”
and “clean” loads is fundamental to electrical design today. This equates to more

branch circuits and more panel boards, thus more copper usage.

(Source : Electrical Note)

vvvvv
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KSEB Engineers Benevolent Fund had started its

operation in 1977 and the intention of the scheme

is to provide immediate financial assistance to the

bereaved family of the fellow Engineers who

unfortunately meet with untimely death.

 The Fund had three class of membership

namely B class, A class and Silver scheme with one

time member subscription of Rs. 1,000/-, Rs.

2,000/- and Rs. 4,000/- respectively. During the

last Annual General Body meeting of the Fund held at Thodupuzha on 10th April

2016 decided to start a new scheme named as Silver plus scheme with one time

member subscription of Rs. 6,000/- and a benevolent amount of Rs. 3,00,000/-.

Members who are a member in Class A or Silver scheme shall enroll in the Silver

plus scheme by remitting the difference of the subscription amount. The additional

benefit in the Silver plus scheme are :-

1. Discount in the lab testing fees at DDRC lab – Those who are enrolled in the

Silver plus scheme shall be provided with a Privilege card issued by DDRC

lab by which the member and their dependents shall avail discount in the lab

tests conducted at DDRC lab including some special tests.

2. Medical Assistance Loan – Members can avail assistance up to Rs. 20,000/-

for hospital impatient treatment. When the claims are reimbursed from KSEBL

or from any insurance scheme, the members have to pay back the loan to the

Fund.

3. Medical Assistance Programme – This scheme was introduced to assist our

members to reduce their financial burden at the time of hospital treatment

and limited to Silver and silver plus scheme members only without any

additional subscription. The Assistance amount is being limited to Rs. 25,000/

- for lifetime treatment.

vvvvv

KSEB ENGINEERS’ BENEVOLENT FUND

Jayakrishnan P.

Chairman – Benevolent Fund
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Er.  cmP≥ hn.

{Sºv ˛Ata-cn-°≥ {]kn-U‚v
aq∂v amkw aps∂ {Sºv dn∏-ªn-°≥
ÿm\m¿∞n-bmbn Xnc-s™-Sp-Ø-t∏mƒ
Hcp teJ\w Fgp-Xn-bncp-∂p.  A∂pXs∂
\ΩpsS am[y-a-ßƒ°pw _pPn-Iƒ°pw At±-
l-tØmSv A{X Xmev]-cy-an-√m-bn-cp-∂p.
]s£ Ahn-SsØ km[m-cW P\w At±-
l-Øns‚ IqsS-bm-bn-cp-∂p.  ÿm\m¿∞nXz-
Øn-\p -ff {]mY-anI {]Nm-c -W-ß-fn¬
At±lw ]d™ Imcy-ß-fnepw \evInb
Dd-∏p-I-fnepw Xmsg X´nepw a≤y-h¿§-
Ønepw henb kzoIm-cyX e`n-®p.  {][m\
hmKv-Zm-\-ßƒ; IqSn-tb‰w \nb-{¥n°pw,
sXmgn¬ Dd-∏m°pw, ]pdw tPmen Icm-dp-Iƒ
\nb-{¥n-°pw,  cmPy-Øn\v h≥ _m≤y-X-bm-
Ip∂ NnIn’m]≤XnIƒ (H-_ma sIb¿)
]p\x-]-cn-tim-[n°pw. F√m cq]-Øn-ep-ff
`oI-cX-tbbpw FXn¿°pw, K¿`-On{Z \nb-a-
ßƒ \ho-I-cn-°pw, a‰p cmPy-ß-fpsS Imcy-
Øn¬ A\m-hiy CS-s]-S¬ Hgn-hm-°pw.
kuP\y ]´mf tkh\w a‰p cmPy-ßƒ°v
\¬IpIbn-√ F∂n-h-bm-bn-cp-∂p.  t\csØ
]d™ {Kq∏p-Iƒ  CsXms° tZio-bX hmZ-
am-sW∂pw kv{Xo hncp-≤-am-sW-∂vsams°
]d™p FXn¿∏p-Ifpw i‡-am-°n,  kv{XoI-
fm-bn-cp∂pap≥]-¥n-bn¬. k¿s∆ ^e-ß-
sf√mw {Sºn-s\-Xn-cm-bn-cp-∂p, ]s£ Xnc-
s™-Sp∏p ^ew At±-l-Øn-\\p-Iq-e-ambn
cp∂p.  hy‡-amb Ce-Iv{S¬ thm´p-ItfmsS
At±lw hnP-bn®p. kv{XoI-fpsS thm´p-Ifpw
\√ coXn-bn¬ e`n-®p.

Aßs\ Ign™ 20-˛m0 XobXn {Sºv
45˛mw Ata-cn-°≥ {]kn-U‚mbn ÿm\m-tcm-
lWw \S-Øn.  FXn¿ {Kq∏p-Iƒ Ct∏mgpw
kXyw AwKo-I-cn-°m≥ Xøm-d-√.  am[y-a-
ß-ƒ°mWv henb {]Xn-tj-[w. temIØv
Imcy-ß-sf√mw Xocp-am-\n-°p-∂Xv  Ah-cm
sW∂m-Ws√m Ah-cpsS [mcW. bmYm¿
∞yw AX-s√∂v _m°n-bp-f-f-h¿s°√mw
Adn-bmw(-AXpsIm-≠mWv ChnsS Ah¿°v

tImS-Xn-bn¬ Ib-dm≥ km[n-°m-Xm-b-Xv.  B
kw`-h-Øn¬ a‰p-f-f-h-cmcpw {]tXy-In®v
s]mXpP\w Hcp Xmev]-cyhpw C∂p-hsc
ImWn-®n -´n -√.  cmjv{Sob ]m¿´n -Ifpw
kmwkvIm-cnI \mb-Icpw Nne A`n-{]m-b-
ßƒ ]d-bm≥ \n¿_-‘n-X-cm-sb-s∂-bp-f-fp.
]ns∂ Nne Bÿm\ N¿®msXmgn-em-fn-Iƒ
henb CS-s]-S¬ \SØn \mSv apgp-h≥
\S∂p {]kw-Kn-®p.  ]s£ A©m-dp-am-k-am-
bn´pw {]iv\w Ct∏mgpw _m°n).  ChnsS
FXn¿∏n\v _ew Iq´m-\mbn kv{Xo kwL-
S-\-I-tfbpw IqsS Iq´n-bn-´p-≠v. (C-ß-s\-
bpff kw`-h-ß-fn¬ \ΩpsS h\n-X-Ifpw
km[m-cW hfsc Bth-i-tØmsS ]s¶-Sp-
°p-∂-Xm-Wv.  CXn¬ {]tXy-In-s®mcp
Xmev]cyw ImWp-∂n-√).

{Sºv Ahn-SpsØ P\m-[n-]-Xy-co-Xn-bn¬
hyh-ÿ-nXn-°\p-k-cn®v Xnc-s™Sp°-s∏´
hy‡n-bmWv.AX√msXAt±lwA[nImcw
]nSn®S°pI-b-√m-bn-cp-∂p.  B bmYm¿∞yw
AwKo-I-cn-°n-s√∂p ]d-bp-∂Xv P\m-[n-]-Xy
sØ \in-∏n-°p-∂-Xn\p Xpey-at√. hnti-
jn®pw AXv sNøp-∂Xv P\m-[n-]-Xy-Øn-\p-
th≠n hmZn-°p∂h¿.  Xnc-s™-Sp∏v ka-
bØv P\-ßƒ°v \evInb hmKvZm\w ]men-
°m≥ {Sºv _m-≤y-ÿ-\mWv.  AXn-\p-ff
{ia-ßƒ At±lw \S-Øp-tºmƒ AXns\
FXn¿°p-∂-Xns‚ bp‡n-bmWv a\- n-em-
Im-Ø-Xv.  GXv t\Xm-hn\pw {]mY-anI ]cn-
K-W\ kz¥w \m´n-t\mSpw \m´p-Im-tcm-Sp-am-
Wv, Aßs\ Xs∂ BIp-Ibpw thWw.
Ahn-SsØ P\-ß-fpsS Ct∏m-gsØ {][m\
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{]iv\w Xmsg-°n-S-bnepw a≤y\nc-bn-ep-ap-ff
P\-ß-fpsS sXmgn¬ e`y -X -bm -Wv .
s]mXpsh Cu ]Wn-I-f-[n-Ihpw Ct∏mƒ
IpSn-tb-‰-°mcpw ]pdwtPmen- I-cm-dp-Im-cp-amWv
sNøp-∂-Xv.  AXn¬ Iqen, iºfw Hcp
{][m\ LS-I-am-Wv.  Xt±-io-b¿°v Db¿∂
Iqen \evI-Ww; AXmWv {][m\  XS- hpw.
CXn\v kam-\-amb ÿnXn-bm-W-s√m, ChnsS
\Ωfpw Iqen the-bn¬ A\p-`-hn-°p-∂-Xv.
AXns‚ ̂ e-am-Ws√m A\y kwÿm-\-°m-
cpsS henb tXmXn-ep -ff km∂n≤yw.
ChnsS ]ns∂ \m´p-Im¿°v Cu tPmen-Iƒ
sNøm≥ Xmev]-cy-hp-an -√s√m. sF.-‰n.˛
tkh\ taJ-e-bn¬ Ata-cn-°-bn¬ \n∂pw
Ipd-®-[nIw sXmgn¬ ]pdwtPmen-°-cm-dn-eqsS
a‰v hnI-kzc cmPy-ß-fn-te°v t]mbn-´p-≠v.
Chn-sSbpw {][m\ ImcWw iº-f-Iq-Sp-X¬
Xs∂-bmWv.  AXp-sIm≠v Xs∂ {Sºn\v
C°m-cy-Øn¬ s]s´-s∂mcp Xncn-®p-t]m-
°n\v km[n-°n-√.  AsX ka-bw, CXn-t\m-
SIw \ΩpsS Iº-\n-Iƒ Cu cwKØv temI
\ne-hm-c-Øn¬ tijn kzmwio-I-cn-®n-´p-≠v.
AXpImcWw \Ωsf A{X s]s´∂v Hgn-
hm-°m≥ Ata-cn-°bv°v {]bm-k-am-bn-cn-°pw.

tZiobXm hm-Z-sa-s∂ms° ]d™p
{Sºns\ FXn¿°p-∂Xv Chn-SsØ \ΩpsS
A[c hnπ-h-Im-cn-I-fpsS ÿncw ]cn-]m-Sn.
kaq-l-Øn¬ hy‡nhev°-cWw \S-∂-Xn-
\m¬ GXm-s≠-√m-t]cpw kz¥w Imcyw
t\m°nIfm-Wv.  At∏mƒ cmPy-`-c-Whpw
Aßs\ Xs∂-bm-bn-cn-°p-a-s√m.  AXns‚
kqN-\-I-fmWv {_nIvkn‰pw AXp-t]m-se-bp-
ff P\ Xmev]-cy-ßƒ {]I-S-am-°p∂ bqtdm-
]y≥ cmPy-ßfpw. AsX kabw s]mXp

i{Xp-hmb F√m coXn-bn-ep-ff `oI-c-X-
tbbpw tbmPn-®p FXn¿°m-sa-∂-XmWv
{Sºns‚ ]≤-Xn. aX ̀ cWw \S-°p∂ cmPy-
ß-fn¬ ]e hn`m-K-ß-fmbn Xncn™p B[n-
]Xyw t\Sm≥ \c-lXy \S-Øp-tºm-gp-≠m-
Ip∂ IpSn-tb-‰hpw A -̀bm¿∞n {]iv\-ßfpw
a‰v cmPy-ßƒ F¥n-\mWv Gs‰-Sp-°p-∂-Xv.
a\p-jy-Xz-Øns‚ t]cn¬ Chsc Dƒs°m-
≠-hsc  Xs∂ Ch¿ Xncn-™vIp-Øp-∂p-ap-
≠v.  At∏mgpw \ΩpsS _pPn-Iƒ ]gw-I-Y-
Iƒ ]d™p AXns\ \ymbo-I-cn-°m-\mWv
{ian-°p-∂-Xv.  \m´n-ep-ff Nne \yq\-]-£-
ß-fpsS hne-Ip-d™ ]n¥p-W-t\-Sm\mWnXv
sNøp-∂-Xv.  Ah¿°v \jvS-s∏-Sm≥ thsdm-
∂p-an√-s√m. Ch¿ Cßs\ Cu ]©m-c-
h¿Ø-am\w  ]d-™mWv F√m ÿeØpw
Akzm-cky-ßƒ D≠m-°p-∂-Xv.

{Sºns‚ cmjv{Sob {]th-i-\-tØmsS
Cw•ojv `mj-bn¬ Hcp ]pXnb hm°v D≠m-
bn-´p-≠v. Post Truth (k-Xym-\-¥-c-sa∂v ae-
bmf `mj-bn¬ ]d-bmw,  `mj-m]-WvUn-X-
∑m¿ Xocp-am-\n-°-s´). CXns‚ hnim-e-amb
A¿∞w, \b-ßƒ°pw hyh-ÿm-]nX am¿§-
ßƒ°pw A[oX-ambn hnIm-c-]-c-amb coXn-
bn¬ cmjv{Sob Imcy-ß-fnepw (a‰p {][m\
Imcy-ß-fn-epw) {]Xn-I-cn-°pI, Xocp-am-\-ß-
sf -Sp -°pI. BZyw CXns\ {Sºnkw
F∂mWv ]d™p XpS-ßn-b-Xv.  AXn\v
tijw HmIvkvt^mUv UnIvj-W-dn-bmWv
t]mÃv {SqsØ∂v Xocp-am-\n-®-Xv.

AsXm-s°-sIm≠v {Sºns\ `cn-°m≥
A\p-h-Zn-°p-I, Pb-]-cm-P-b-ßƒ ]n∂mse
hne-bn-cp-Ømw.

vvvvv

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
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Er. F≥.-Sn. tPm_v

sshkv {]kn-U‚ v (N)

XoPzme

Ht®, \o Cg-bpt∂m

Rß-sf-°mƒ thK-Øn¬

ImS\pw \mS\pw Bb A\p-a-Xn-I-sf√mw e`y-amb hnhn[ Pe-ssh-ZypX ]≤-Xn-I-fpsS
\n¿Ωm-W-Øns‚ t]m°p-I-≠m¬ H®p-t]mepw \mWn-®p- I-S-∂p-t]m-Ip∂ Ah-ÿ-bn-em-
Wv.  AXn-c-∏n-ffn F∂ apJwaqSnbpw [cn-®p-sIm-≠v, as‰mcp ]≤-Xnbpw \S-∏n-em-°p-∂-
Xn\p Dt±-in-°p-∂n-s√∂ i‡amb ktµiw \¬Ip∂ Xc-Øn¬ ]e ]≤-Xn-Ifpw ]e
L´-ß-fn-embn \n›-em-h-ÿ-bn-em-Wv.  amdn amdn hcp∂ k¿°m-cp-Iƒ°v AXn-c-∏n-ffn
\S-∏n-em-°p-∂-Xn-\p-ff ss[cy-an-s√∂p sXfn-bn-®p-sIm≠v IS-∂p-t]m-Ip-tºmƒ AXn-\mbn
am‰n-sh-bv°p∂ tImSn-Iƒ sIm≠v sshZypXn hmßn-Iq-´p∂ {]h-W-X-bmWv \Ωƒ I≠p-
sIm-≠n-cn-°p-∂-Xv.

Nne ]≤-Xn-Iƒ Imcy-£-a-ambpw thK-X-bnepw ka-b-_-‘n-X-am-bn-\-S-∂p-sIm-≠n-cn-
°p-∂p-s≠-∂Xp hnkva-cn-°msX Xs∂ ]d-b-s´, Gsd ]≤-Xn-Iƒ \n∂n-S-Øp-\n∂pw
A\-ßmsX \n¬°p-I-bm-Wv.

tImSn-Iƒ apX¬apS-°n-b-Xn-\p-tijw D≠m-Ip∂ kmt¶-XnI sshj-ay-ßƒ°p
DØcw ImWmsX A\n-›n-Xm-h-ÿ-bn¬ Xf-fn-hn-´p-sIm≠v apt∂-dm≥ t_m¿tUm
amt\-Pvsat‚m Bh-iy-an-√.

Xmsg ]d-bp∂ ]≤-Xn-Iƒs°√mw A\p-a-Xn-Ifpw AwKo-Im-c-ßfpw e`n-®-Xp-am-Wv.

\º¿ ]≤Xn I∏m-kn‰n

1. A®≥tIm-hn¬ 30 MW

2. B\-°bw 7.5 MW

3. sNºp-°-Shv 7.5 MW

4. Nn∂m¿ 24 MW

5. em{Uw 3.5 MW

6. am¶pfw 46 MW

7. amcn-∏pg 6 MW

8. a¿af 7 MW

9. Hen-°¬ 5 MW

10. ]ºm¿ 40 MW
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11. ]gin kmK¿ 7.5 MW

12. s]cp-h-Æm-aqgn 6 MW

13. ]q∆mcmwtXmSv 3 MW

14. shtÃ¨ I√m¿ 5  MW

15. A∏¿ sk¶pfw 24 MW

16. hmf≥tXmSv 4.5 MW

17. I√m¿ 24 MW

18. sshØncn 7.5 MW

CXp-{]-Imcw 300 saKm-hm-́ n-\p-ff ]≤-Xn-Iƒ A\p-aXn e`n-®-Xm-bp-≠v.  F∂m¬ CXn¬
]eXpw Nne kmt¶-XnI {]iv\-ß-fpsS t]cnepw ^≠v A\p-h-Zn-°m-Ø-Xp-aq-ehpw IjvS-
s∏´p Cg-bp-I-bm-Wv.

Hmtcm Pe-ssh-ZypX ]≤-Xn-Ifpw Ime-ß-sf-SpØp ]Tn®v k¿t∆ sNbvXXn\p-tijw
Xøm-dm-°p∂ t{]mPIvSv dnt∏m¿´p-I-fpsS ASn-ÿm-\-Øn¬ kmº-Øn-I-ambn Ah-tem-I-
\hpw \SØn F√mwsIm≠pw t_m¿Un\p t\´-am-hp-sa∂p hne-bn-cp-Øn-b-Xn-\p-tijw
am{X-amWv A\p-a-Xn-Iƒ e`y-am-°p∂Xn\pw \S-∏n¬ hcp-Øp-∂-Xn\pw {ian-°p-∂-Xv.

sSen-hn-j-\nse kocn-b-ep-Iƒ Xn¶ƒ apX¬ shf-fn-h-sc-bm-sW-¶n¬ ]e ]≤-Xn-I-
fnepw Bfp-I-fpsS hchpw t]m°pw sNm∆ apX¬ hymgw hsc am{X-am-hp-∂Xv ]≤-Xn-I-
fpsS \n›-em-h-ÿ-aq-e-am-Wv.  \mev]Øn \mep \Zn-I-fm¬ kº-∂-amb tIcfw AXns‚
tijn ]c-am-h[n D]-tbm-Kn-°msX shffw apgp-h≥ IS-en-te°p Hgp°n If-bp-hm≥ ImWn-
°p∂ anSp°v A]mcwXs∂.

a‰p kwÿm-\-ß-sf√mw ]c-am-h[n ]≤-Xn-Iƒ \S-∏n-em-°n-sIm≠v  {]tbm-P-\-ßƒ
D≠m-°p-tºmƒ \Ωƒ ag-°p-gn-I-sf-°p-dn®v Kth-j-Whpw N¿®-Ifpw \SØn kmbq-Py-
a-S-bp-∂p.

Pe-ssh-ZypX ]≤-Xn-Iƒ \S-∏n-em-°p-tºmƒ D≠m-Ip∂ kmt¶-XnI {]iv\-ßƒ°v-
DØcw ImWmsX ]f-fn-hm-kepw sXm´n-bmdpw B\-°-bhpw t]mep-ff ]≤-Xn-Iƒ Dt]-
£n-®-a-´n-en-cn-°p-I-bm-sW∂ kXyw hnkva-bn-∏n-°p-∂p.

Hmtcm ]≤-Xn-bnepw tImSn-Iƒ apS-°n-b-Xn-\p-tijw D≠m-Ip∂ Nne kmt¶-XnI {]iv\w
aqe-ap-≠m-Ip∂ _p≤n-ap-´p-Iƒ, ]cn-l-cn-°m-\m-h-iy-amb kmt¶-Xn-I-⁄m\w C∂p-e-`y-am-
sW-¶nepw AsX√mw sI´n ]q´n A´Øp shbv°p-∂-Xn-\mWv ]≤-Xn-I-fn¬ tPmen sNøp-
∂-h¿ apX¬ t_m¿Uv Xe-∏-Øn-cn-°p-∂-h¿ hsc ipjvIm¥n ImWn-°p-∂-Xv.

]e ]≤-Xn-Iƒ°p th≠ b{¥ kma-{Kn-I-sf√mw FØn ]e-bn-S-Ømbn Iq´n-bn´v  Xpcp-
sº-Sp-Øp-sIm-≠n-cn-°p-tºmgpw t]mb tImSn-I-sf-°p-dn®v B¿°pw BIp-e-X-bn-√.  Fßn-
s\-sb-¶nepw \S-∏n-em-°-W-sa-∂p-ff Nn¥bpan√m-Ø-XmWv Cu Xe-ap-d-bpsS im]w.  ap≥
Xe-apd krjvSn-s®-SpØ  ]≤-Xn-I-fpsS s\©-Øp-I-bdn \n∂v Ah-Imi hmZ-ß-fp∂bn°m-
\-√msX Ct∏m-gsØ Xe-ap-dbv°v ]d-bm-s\-¥p≠v F∂p Nn¥n-°p-∂Xv \∂m-bn-cn-°pw.
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kwÿm-\sØ Pe-ssh-ZypX ]≤-Xn-Ifn¬ \n∂p¬]m-Zn-∏n-°p∂ Hmtcm bqWn‰v sshZyp-
Xn°pw Aº-Xp-ss]-k-bn¬ Xmsg-bmWv icm-icn sNe-sh-∂-dn-™n´pw ]≤-Xn-Iƒ \S-∏n-
em-°p-∂-Xn\v ImWn-°p∂ \nkw-K-Xbv°p ]n∂n-ep-ff Imcy-Im-c-W-ßƒ hni-I-e\w sNtø-
≠Xv A\n-hm-cy-am-Wv.

Pe-ssh-ZypX ]≤-Xn-I-fn¬ \n∂p-ev]m-Zn-∏n-°p∂ sshZyp-Xn-bpsS ]Øn-c´n hnebv°p
]pd-Øp-\n∂pw sshZypXn hmßp-∂-Xn\v B¿°pw hnΩn-jvS-an-√.  Bbn-c-°-W-°n\p tImSn
apX¬ apS°n D≠m-°n-sb-SpØ Uok¬ \ne-b-ß-fn¬ \n∂pw sshZypXn FSp-°msX
]pdsa \n∂pw sshZypXn hmßp-∂-Xn\v \ymbw \nc-Øp-∂-h-cpsS Ah-Im-i-hmZw Uok¬
\ne-b-ß-fn¬ \n∂p-ap-ff Hmtcm bqWn‰p sshZyp-Xn°pw ]pdta \n∂pw hmßp∂ sshZyp-
Xn-bpsS bqWn‰p hne-tb-°mƒ c≠n-c´n hcp-sa-∂m-Wv.  F∂m¬ Pe-ssh-ZypX \ne-b-ß-
fp-ev]m-Zn-∏n-°p∂ bqWn‰v hne-bpsS ]Øn-c´n hnebv°p ]pdsa \n∂pw sshZypXn hmßp-
∂-Xn\p bmsXmcp hnj-a-hp-an-√.  At∏mƒ t\csØ ]d™ \ymb-hm-Z-ßsfm-∂p-an-√-Xm-
\pw.

Cßn-s\-bp-ff Pe-ssh-ZypX ]≤-Xn-Iƒ \S-∏n-em-°p-∂-Xn\p bmsXmcp D’m-lhpw
t_m¿Uv ImWn-°m-Ø-Xn\p ]n∂n¬ cmjv{So-b-°m-cpsS ̀ mjbn¬ ]d-™m¬ Bsc-¶nepw
KpVm-tem-N\ kwi-bn-®m¬ Ahsc Ip‰w]d-bp-hm≥ km[n-°n-√.

h¿jw-tXmdpw Ggm-bn-c-Øn-b-™q-dp-tImSn cq]-bpsS sshZypXn ]pdsa \n∂pw hmßn-
sIm-≠v, kwÿm-Øn-\-IØp hnI-kn-∏n-s®-Sp-°p∂ BkvXn kw]q-Py-am-Wv.  A{Xbpw
XpI apS-°p-∂-Xp-sIm≠v Hcp BkvXnbpw krjvSn-°-s∏-Sp-∂n-√.  tIc-f-Øns‚ kºØv
]pd-ta°p Hgp°n If-bp-∂p-sh∂p am{Xw.

kwÿm-\-Øn-\-IsØ kºØv sImf-f-b-Sn®p sIm≠p-t]m-Ip-∂-Xn-\mbn {_n´o-jvIm¿
]me-ß-fpw, {Smwthbpw dbn¬]m-f-ßfpw krjvSn-s®-¶n¬ C∂v sshZypXn t_m¿Un\p
e`n-°p∂ dh\yq hcp-am-\-Øns‚ ap°m¬ ]¶pw kwÿm-\-Øn\p ]pd-tØ°p sIm≠p-
t]m-Im-\p-ff kuI-cy-Øn-\mbn sse\p-Iƒ krjvSn-°p-∂-Xn-\p-ff Xnc-°n-emWv \Ωƒ.

CSp-°n-bpw, i_-cn-Kn-cnbpw, ]f-fn-hm-k-epw, CS-a-e-bm-dpw,  temh¿ s]cn-bmdpw D≠m-
°n-b-h¿°v kmº-ØnI imkv{XsØ Ipdn-s®-¥-dn-bmw, a≠-∑m¿. kmº-ØnI `{Z-a-√mØ
CØcw ]≤-Xn-I-fmWv \mSn-\m-]-sØ∂v Icp-Xp∂ Hcp Xe-ap-d-bpsS ssII-fn-emWv
sshZypXn t_m¿Uns‚ N{Iw Xncn-bp-∂-sX-∂-XmWv kXyw.

]mc-º-tcy-Xc Du¿÷ D¬]m-Z\w \n¿_-‘-amb kml-N-cy-Øn¬ AXn-\p-ff B¿. C.-
kn. k¿´n-^n-°‰v aq∂p cq]bv°p e`y-am-sW-¶nepw, Hcp bqWn‰v Dev]m-Zn-∏n-°p-hm≥ ]Øp-
cq] sNehp hcp∂ kutcm¿P \ne-b-ßƒ ÿm]n-°p-hm≥ bmsXmcp kt¶m-N-hp-an-√.
kmº-Øn-I-amb Ah-tem-I-\tam kmº-ØnI `{Z-Xtbm Bh-iy-an-√.  F∂m¬ Pe-ssh-
ZypX \ne-b-ßƒ ÿm]n-°p-tºmƒ am{Xw kmº-ØnI `{ZX \n¿_-‘-am-Wv.

Hmtcm h¿jhpw Unam‚ v aq∂qdv saKm-hm´v hoXw IqSp-tºmƒ tIc-f-Øn-\-IØp \n∂pw
IqSp-X¬ sshZypXn D¬]m-Zn-∏n-°p-∂-Xn-\p-ff {ia-ß-sfm∂pwXs∂-bn√ F∂Xv ZpxJ-I-c-
am-Wv.

ka-b-_-‘n-X-amb C—m-i-‡n-tbmsS Pe-ssh-ZypX ]≤-Xn-I-fpsS ]q¿Øo-I-c-WØn-

\m-bp-ff {ia-ß-fp-≠m-hs´ F∂p-am{Xw ]d-™p-sIm≠v \ndp-Ø-s´.

vvvvv
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Er. C.-Fw. \ko¿

\Kc amen-\y-ßƒ
h¿jßƒ°p-ap-ºp-ff \ΩpsS \K-c-ßƒ
im¥-kp-µ-c-am-bn-cp-∂p,  ip≤-am-bn-cp-∂p.  P\-
ß-fn¬ \∑ \nd™p Xpfp-ºn-bn-cp-∂p. Imew
amdn,  ]cn-jvImcw ]nSn-ap-dp-°p-∂-Xn-s\mØv
\K-c-ßƒ {]mIr-X-kw-kvIm-c-Øn-te°v Iq∏p-
Ip-Øp-∂p.  {Kmao-W-X-bpsS \∑bpw \njvI-
f-¶-Xbpw A{]-Xy-£-am-bn-s°m-≠n-cn-°p-∂p.

]nSn-®p-]-dn, Ih¿®, X´n-s°m-≠p-t]m-I¬,
Kp≠m-bn-kw,t\m°n-\n¬∏v Iqen, A\m-
imky {]h¿Ø-\-ßƒ XpS-ßn-b-hbv°v hf-
°q-dp-f-fXv \K-c-ß-fn-em-Wv.  \K-c-ßƒ Xn∑-
I-fpsS hnf-\n-e-ß-fm-Wv. {Kma-ßƒ \K-c-ß-
fmbn amdp-∂-Xn-\m¬ \K-c-ß-fn¬ \S-am-Sp∂
NoØ kwkvIm-chpw Ip‰-hm-k-\-Ifpw {Kma-
ß-fn-te°pw ]S¿∂p Ib-dp-∂p.

apXn¿∂-hsc D∂-X-ÿm-\o-b-c-s√-¶n¬,
Hcp-fp-∏p-an-√msX t]cp-hn-fn®p kwt_m-[\
sNøpw, AhtcmSv A\m-Z -chv Im´pI,
Ahsc Ah-K-Wn-°pI XpS-ßn-b-h-sbms°
\ntXy\ \K-c-`m-K-ß-fn¬ ImWp∂ Imcy-
ß-fm-Wv.

ho´n-\-IØpw ]pdØpw k`y-Xbv°p \nc-
°mØ hkv{X-[m-c-W-co-Xn-bn¬ kv{XoIƒ
XpS-ßn-h®Xv \K-c-ß-fn-em-Wv.  [q¿Øpw,
s]mß-®hpw, Al-¶m-chpw, Zp»m-Ty-hpw,
kln-jvWp-X-bn-√m-bva-bpw, kzm¿∞-Xbpw,
[n°m-c-hp-sams° \K-c-hm-kn-I-fn¬ ImWp-
∂{X {Kma-ß-fn¬ ImWm-\m-In-√.

ap≥Im-e-ß-fn¬ Bfp-Iƒ ho´n-\p-]p-d-Øp-
\n∂v `£Ww Ign-®n-cp-∂Xv Hgn-hm-°m-\m-
ImØ kml-N-cy-ß-fn¬ am{X-am-bn-cp-∂p.
]pd-Øp-\n-∂p-ff `£Ww Ign-°p-∂Xv Ipd-
®n-ep-am-bn-cp-∂p.  Ct∏mƒ Ign-bp-∂{X ASp-
°-f-bn¬ ̀ £Ww Xøm-dm-°m-Xn-cn-°m-\mWv
sIm®Ωam¿°v Xm¬]cyw. ipNnXzhpw
\mWt°Spsam-∂p-ah¿°v {]iv\-ta-b-√.
GXv amen-\yhpw amc-I-hn-jhpw hmßn-°-gn-

°pw.  IpSpw-_mw-K-ßsf AXn-\p-t{]-cn-∏n-
°pw.  AXv \S-∂n-s√-¶n¬ ipNn-Xzw-t]mepw
t\m°msX I≠-h-sc-s°m-s≠s¥¶nepw
X´n-°q´n®v tamSn-tbmsS tai-∏p-d-sØ-Øn®v
hen-®p-hm-cn-°-gn-°pw. AΩ-am¿ h®p-hn-f-
ºp∂ cpNnbpw ipNn-Xz-hp-ap-ff hn`-h-ßƒ
Ign-°m≥ `mKy-an-√mØ a°ƒ [mcm-f-an∂v
\K-c-ß-fn-ep-≠v.

Xß-fpsS kuµ-cy-Øn\v tIm´w X´p-sa∂v
`b∂v ]n©p-Ip-™p-ßƒ°v Ah-cpsS P∑m-
h-Im-i-amb ape-∏m¬ \ntj-[n-°p∂ amXrI
XpS-ßn-h-®Xv \K-c-ß-fnse AΩ-am-cm-Wv.

bph-Xo-bp-hm-°-fp-sS-bn-S-bnse AXn-cp-I-
S∂ CS-s]-S-ep-Ifpw AanX kzmX{¥yßfpw
DS-se-Sp-ØXv ]cn-jvIm-c-Øns‚ t]cn¬
\K-c-ß-fn¬ Xs∂-bm-Wv. aZy-]m\w \ne-
hmcw Ipd™hcpsS kz`m-h-am-bn-°-≠n-cp∂
\ΩpsS \m´n¬ hne-Iq-Snb aZy- C-\-ßsf
Ah-X-cn-∏n®p tbmKy-∑m¿°p-ff ]m\o-b-
sa∂v ÿm]n-s®-Sp-ØXv \K-c-ß-fn¬Ø-s∂-
bm-Wv. Aß-s\-bmWv aZy-]m\w am\y-h¬°-
cn-°-s∏-´Xpw aZy-°®-hSw s]mSns]mSn-°m-
\n-S-bm-b-Xpw, hnhn-[-bn\w ab-°p-a-cp-∂p-
Ifpw Ah-bpsS D]-tbm-Khpw XpS-ßn-h-
®Xpw \K-c-ß-fn-em-Wv.  am^n-b-Ø-e-h-∑m-
cpsS km{am-Py-ßfpw \K-c-ß-fm-Wv. s{]m -̂
j-W¬ tImtf-Pp-Iƒ Hcp-Im-eØv an°-
hmdpw kº-∂-cmb \K-c-hm-kn-I-fpsS IpØ-
I-bm-bn-cp-∂Xp Imc-W-amWv dmKnwKv F∂
{Iqc-hn-t\mZw P∑w sIm≠-Xv.  C∂nXv a‰p
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hnZym-`ymk ÿm]-\-ß-fn-te°pw hym]n-®p-
I-gn™p Hcp ^mj-s\∂ \ne-bn¬.

kz¥w ho´nse \n mc tPmen-Iƒ
t]mepw Zpc-`n-am-\-Øns‚ t]cn¬ sNøm-Ø-
h-cmWv hymbm-a-Øn-s\∂ hymtP\ {]`m-X-
k-hmcn, kmbm” khmcn F∂o s]mß®
ioe-ßƒ Im´n-°q-´p-∂-Xv.  CXpw \K-c-ß-
fnse as‰mcp ^mj≥, C∂p ImWp∂
PohnX ssieo tcmK-ß-sf√mw Xs∂ \mK-
co-I-X-bpsS kw`m-h-\-I-fm-Wv.

AWp-Ip-Spw-_-ßƒ, hm¿≤Iy kZ-\ ß
ƒ, AΩ- sXm-´n-ep-Iƒ XpS-ßn-b-h-sbms°
I≠p-]n-Sn-®Xpw \K-c-ß-fn¬Ø-s∂. ]pcp-j-
∑m¿°p-≠m-bn-cp∂ "Krl-\m-Y≥' ÿm\w
\jvS-s∏-Sp-Øn-bn´v  IpSpw_ß-fn¬ s]¨
`-cWw \ne-hn¬h∂ ]e-ho-Sp-Ifpw \mY-\n-
√m-°-f-cn-bmbn A[x-]-Xn-®Xpw \mK-cn-I-X-
bpsS `mK-am-bm-Wv.

amXr-`m-jsb hne-Ip-d™ `mj-bmbn
I≠-Xn\pw Imem-h-ÿ-°-\p-tbm-Py-a-√mØ
hkv{X-[m-cW coXn-Iƒ kvIqƒ hnZym¿∞n-
I-fn-e-Sn-t®¬∏n-°p-∂-Xn\pw XpS°w Ipdn-®Xv
\K-c-ß-fn-em-Wv.  hnZym¿∞n-I-fn¬ emfnXy
kz`mhw krjvSn-°p-∂-Xn-\p-]-Icw [q¿Øn
\pw s]mß-®-Øn-\p-ap-ff kuI-cyß-tf¿s∏-
Sp-ØnbXpw \K-c-ß-fnse Cw•o-jvao-Unbw
kvIqfp-I-fm-Wv.

a‰p-f-f-h-cp-ambn X{¥-]q¿∆w kulrZw
ÿm]n®v \njvI-f-¶-Xbpw lrZ-b-hn-im-e-
Xbpw _p≤n-Pohn ]cn-th-jhpw A`n-\-bn®v
ip≤a-\-kvIsc NqjWw sNøp-I, ]Ww
ISw hmßn-bn´v aS-°n- \¬Im-Xn-cn-°p-I,
F∂n´v B¿`m-S-tØmsS tbmKy-∑m-cmbn
Pohn-°pI XpS-ßnb Imcy-ß-fn¬ Hcp-fp-∏p-
an-√mØ "Xd-'Iƒ \K-c-ß-fn-em-W-[n-Ihpw
ImW-s∏-Sp-I.  tPmen-°m-sc-sIm≠v ]Wn-
sb-Sp-∏n®v Iqen \¬ImsX apS-¥≥ \ymb-
ßƒ ]d™v ]‰n-°p∂ k{º-Zm-bhpw \K-
c-ß-fn-emWv IqSp-X-embpw I≠p-h-cp-∂-Xv.

kaq-lsØ Zpjn-∏n-°p∂ \nim-¢-∫p-
Ifpw _mdp-Ifpw \K-c-ß-fpsS ]cn-jvImcw

\nd™ Pohn-X-Øns‚ `mK-am-Wv.

Ab¬°m-cp-ambn kulr-Ztam kl-I-c-
Wtam C√m-Xn-cn-°p-I, Ab¬°m¿ Bsc-
∂-dn-bm≥t]mepw Xm¬]-cy-an-√m-Xn-cn-°p-I,
]tcm-]-Im-c-sa-∂Xv Ipd-®n-embn ImWpI
XpS-ßn-b-h-sbms° \K-c-ß-fnte ImWm-\m
Iq.

`£-W-im-e-I-fn¬ hn`-h-ßƒ hnf-ºp-∂-
h¿°v "Sn∏v' F∂ Hma-\-t∏-cn¬ ]n®-°miv
\¬In Poh-\-°msc hne-Ip-d-®p-Im-Wp∂
k{º-Zm-bhpw \mK-cn-I-X-bn¬s∏Spw.

Bip-]-{Xn-I-fn¬ NnIn’-bpsS t]cn-ep-
ff sImf-fbpw Nqj-Whpw \K-c-ß-fn-em-Wm-
cw-̀ n-®-Xv. NnIn-’-°n-S-bn¬ X°w In´n-bm¬
tcmKn-I-fpsS B¥-cm-h-b-h-ßƒ ASn-®p-am-
‰p-∂Xpw \K-c-Nn-In-’-bpsS `mK-am-bm-Wv.
]c-º-cm-K-X-amb \mS≥ NnIn-’m-co-Xn-I-
fnse hnizmkyX-bn¬ aß-te¬∏n®v Hgn-
hm-°p-∂-Xpw, Kpcp-X-c-amb ]m¿iz-̂ -e-ßfpw
CXp-ambn B[p-\nI NnIn-’-Iƒ ASn-
t®¬∏n-°p∂ k{º-Zm-b-ßƒ°v Bcw`w
Ipdn-®Xpw \K-c-ß-fn¬Ø-s∂-bm-Wv.

Pe-k-ar-≤-amb tIcfw Ip∏n-sh-ffw hne-
bv°p-hm-ßp-∂-h-cpsS \mSmbn amdm-\p-ff
Imc-Whpw \mK-cn-IX Xs∂.  sXcp-thm-c-
ßfpw Pem-i-b-ßfpw aeo-a-k-am-°p-∂Xpw
\K-c-hm-kn-Iƒ XpS-ßn-h® Zp»o-e-ß-fm-Wv.

tdmUp-I-fn¬ hml-\-s∏cp∏hpw KXm-KX-
°p-cp°pw krjvSn-°p-∂Xpw XW¬hr-£-
ßƒ \in-∏n-°p-∂Xpw tIm¨{Io-‰v h\-ßƒ
ÿm]n®v {]Ir-Xnsb lnwkn-°p-∂Xv Bcw-
`n-®Xv \K-c-ß-fn¬Ø-s∂.

shdpw ]pdw-tam-Sn-bpsS s]mbvap-J-ß-fm-
Wn-∂sØ \K-c-ßƒ.  AhnsS B¿°pw
BtcmSpw IS-∏m-Sn-√.  B¿°pw IS-a-Ifpw
DØ-c-hm-Zn-Xz-ßfpw C√.  am\p-jnI aqey-
ßƒ°v ]cn-K-W-\bpw {]k-‡n-bp-an-√.
\ΩpsS ]mc-ºcy co-Xn-Ifpw aqey-ßfpw
A¥ pw kwkvIm-c-hp-sa√mw ]cn-jvIm-c-
Øns‚ t]cn¬ XI¿∂-Sn-bp-∂p.  \K-c-Øn-
te-°p-ff Xzcn -X-{]-bmWw. \K-c-ßtf
\µn !!!

vvvvv
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hc-≠p-W-ßp∂ ]pg-Ifpw

hn≠p Iodp∂ hb-ep-Ifpw

aIc-a™v am™p-t]m-Ip-∂-Xn\p apºv
Xs∂ ]pg-Ifpw hb-ep-Ifpw h‰n hc-fp∂
ImgvN-I-fm-sW-ºmSpw I≠p-sIm-≠n-cn-°p-∂-
Xv.  CØ-h-WsØ th\¬ IS-∂p-t]m-Ip-∂-
Xn-s\-√m-hcpw Gsd IjvS-s∏-tS≠n hcp∂
Ah-ÿ-bm-Wv.  {]tXy-In®v sshZypXn
t_m¿Uv.  Umap-I-fn¬ an®-ap-ff shf-f-
Øns‚ Afhv \mev]-Xp-i-X-am-\-Øn¬
Xmsgbpw sshZypXn D]-tbmKw ]Øp-i-X-
am\w IqSp-X-ep-am-hp-tºmƒ c≠-‰hpw Iq´n
ap´n-°m-s\-fp-∏-am-hn-s√s-∂√mh¿°p-a-dn-bmw.
Cu {]Xn-k‘n XcWw sNøp-hm≥ th≠-
Xmb Imcy-ßƒ sNøp-hm≥ \ap-t°m-cpcp
Ø¿°pw [m¿an-I-amb DØ-c-hm-Zn-Øz-ap-
s≠∂ Imcyw F√m-hcpw Hm¿°p-∂Xv \∂m-
bn-cn-°pw. Pe-kw-c-£-Whpw Du¿P-kw-c-£-
W-hp-amWv Cu {]Xn-k‘n Hcp ]cn-[n-h-sc-
sb-¶nepw ]cn-l-cn-°p-hm≥ km[y-am-bp-f-f-
Xv. kwÿm-\sØ Hmtcm ho´p-Imcpw {]Xn-
Zn\ D]-tbm-K-Øn¬ Hcp bqWn‰v sshZypXn
Ipd-®m¬ Hcp tImSn bqWn‰v sshZypXn an®w
]nSn-°p-hm≥ km[n-°pw.  th\¬ ISp-°p-
tºmƒ {]Xn-Zn\ D]-tbmKw F´p-tImSn
bqWn-‰n-se-Øp-sa-∂mWv IW-°m-°p-∂-Xv.
BsI D]-tbm-K-Øn¬ ]Øp-i-X-am\w Ipdhv
hcp-Øp-hm≥ Ign-™m¬ th\¬ IS-∂p-t]m-
Ip-hm≥ _p≤n-ap-´p-Ip-dbpw.  kzn®n-Sp∂
t]mse Ffp-∏-ap-ff ]Wn-b√ Du¿P kwc-
£Ww F∂psh®m¬t∏mepw t_m[-
h¬°-cWw sIm≠v Ipsd-tbsd am‰-ßƒ
D≠m-°p-hm≥ km[n-°pw.  sshZypXn
t_m¿Un¬ tPmen sNøp∂ \Ω-tfm-tcmcp
Øcpw B ZuXyw Gs‰-Sp-t°-≠Xv th\-
ens‚ Bh-iy-am-Wv.

AXn-t\-°mƒ {][m-\-amWv Pe-kw-c-£-
Ww.  BtKm -f -Xm -] -\ -sØ-°p -dn®pw
Hmtkm¨ ]mfn-bnse hnf-f-en-s\-°p-dn®pw
A¥m-cmjv{SXe-Øn¬ N¿®-Ifpw X¿°-
ßfpw \S-°p-tºmƒ \Ωƒ ImgvN-°m-cm-bn-
cp-∂p.  C{X thK-Øn¬ \ΩpsS ]SnhmXn¬-
°¬ Ch ]msRØp-sa∂v kz]v\-Øn¬
t∏mepw Icp-Xn-bn-cp-∂n-√.

\ΩpsS hoSp-I-fn¬ Hcp Znhkw F{X
en‰¿ shffw D]-tbm-Kn-°p-∂p-s≠-∂p-
t]mepw \ap-°-dn-bn√, \Ω-fmcpw {i≤n-®n-
´n√. H∂p IW-s°-SpØp t\m°p-tºmƒ
Adnbmw Bbncw en‰¿ shffw hsc {]Xn-
Zn\w D]-tbm-Kn-°p∂ hoSpI-fp-s≠-∂v,
AXns\ Hcp ao\d¬ hm´¿ Ip∏n-bpsS hne
sIm≠v KpWn-®m¬ {]Xn-Zn\w Hcp hoSn-\p-
th≠n D]-tbm-Kn-°p∂ shf-f-Øns‚ hne
a\ n-em-hpw, AXv {]IrXn \¬Ip∂ hc-
Zm-\-am-Wv.  A{Xbpw hne \ΩpsS tPmen-
t]mepw \evIp-∂n-s√∂ kXyw Xncn-®-dn-bp-
tºmƒ \Ωƒ°p e`y-am-hp∂ shf-f-Øns‚
alXzw t_m[y-s∏-Spw.

C{Xbpw hne-tb-dnb shffw ]mgm-°p-
∂Xv tZi-t{Zm-l-am-Wv.  shf-f-an-√msX he-
bp∂ ktlm-Z -c -ßsf Hm¿sØ-¶nepw
\ΩpsS Pe-Zp¿hybw Hgn-hm-°-Ww.  Hcp
ho´n¬ Hcp en‰¿ shffw tkhv sNøp-hm≥
km[n-®m¬ kwÿm-\Øv Hcp tImSn en‰¿
shffw kwc-£n-°m-\m-hp-sa∂ kXyw Xncn-
®-dn-™p-thWw \ΩpsS {]h¿Ø-\-ßƒ.

Du¿÷ kwc-£-Whpw Pe-kw-c-£-W-
hp-am-hs´ Cu th\¬°m-esØ a{¥-ßƒ.

vvvvv

Er. kptcjv ‰n.-B¿.
sNb¿am≥, Xr»q¿ bqWn‰v
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IhnX
Unkw-_-dns‚ kz]v\w

HSp-hnse Xmfpw adn-®p-t\m°n ka-b-am-bn-́ mhmw

XnSp-°-Øneo ]Iep ]Sn-bn-d-ßth

\n¿∂n-tajw t\m°n-\n¬°p-∂-Xm-cm-In-ep˛

asXm-tcm¿Ω-®n-{X-ambv Xqßn-\n¬°pao

]gb a¨Np-a-cp-t]mepw \n\-°\yw

]n≥hn-fntbXpan-√n\n aS°w am{Xw.

k¿∆w ad-t∂-°pI Ign-™Xpw I≠Xpw

tI -́Xp-sam-s°bpw \n›bw

hcp-an-Xp-hgn h’-c-ß-fn-\nbpw ]pXp

tamSn-bn¬ kmtamZw kl¿j-aXp

h∂-Xp-t]mse Xncn®p t]mw kp\n-›nXw.

sXmSn-\osf \ngepw shfn-®hpw Ifw amdn

Nhn-́ p-a-hy‡ Nn{X-ß-sf-gpXpw ]ns∂-ambv°pw

Ipdp-ºp-Im´pw XΩn¬ ]nWßpw ]ns∂ ]ncnbpw

Cfw ss]X-ß-sf-ºm-Sp-tam-Sn-sbm-fn®p Ifn-°p˛

tºmsebmX-\n-bm-h¿Ø\ ImgvN-Iƒ \nXyw.

F¶n-ep-sam-cpƒ∏p-f-I-sam-cp- ip` {]Xo£

kpJaqdpw t\mhpw \pW-™n-hnsS ho≠pw

ImØn-cn-°m-s\m-c-¥¿ t{]cW

]pØ≥ ]qØn-cn-Iƒ sXdp-°p∂p

]ns∂-sbm-cp-\mƒ kz ̀ h\w

hn´p-‰htcmsSmcp \nd-I¨ bm{Xm

samgn-bp-tamXn Nn¥m-a-·-bmbn

\m´p- \-thm-V-a-S-ßp-t∂cw t\mhm¬

]qap-J-an-cpfpw t]m¬ aßp∂p

Zn\-I-c-tim` ]›na Zn°n≥ tImWn¬

tijw ̀ ¿Ør-ho-́ n¬ IpSn-sh-∏m-sW∂p

\n\-®mhmw Ihn-f-nW-Iƒ®p-h-°p∂p.

Er. kptc-jvIp-am¿ Fkv.

N{I-hm-f-hp-a-cp-Wm` hnh-i-bm-Ip∂p

\mW-Øn¬ apßn I¨NnΩn Xmc-ß-fm-Imi

hncn-sX√p \o°n ]pØ≥ ImgvN-I-sfm-∏p-tºmƒ

C∂sØ cm{Xn-sbmcp {]im¥

]pe-cnbpw In\m-hp-I-≠-ekw ab-ßth

hnfn-®n-S-bv°p-W¿tØ≠ kpJ-kp-jp-]vXnbn

een™p tN¿t∂ms´ \msf-bp-W-cm-\mbv
vvvvv
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s]mXp -ÿewam‰w

sI.Fkv.-C.-_n. enan‰Unse Hmtcm
h¿jhpw \S-°p∂ s]mXp-ÿ-ew-am‰ {]{In-
b-bn¬ am‰n {]Xn-jvTn-°-s∏-Sp-∂-h-cn¬
\s√mcp iX-am\w t]cpw Aim-kv{Xob
kao-]-\-ßsf hna¿in-°p-∂-cm-Wv.  Ign™
Ime-ß-fn¬ tIcfw `cn-°p∂ cmjv{So-b
-ap-∂-Wn-bpsS hnem-k-ap-ff sI.-F-kv.-C.-_n-
bnse kwL-S-\-Iƒ AXXv Ime-ß-fn¬ ]e
A\m-hiy CS-s]-S-ep-Iƒ \S-Øn-t]m-∂p.
2016 se tIcf \nb-a-k` Ce-£-\n-eqsS
`c-W-N{Iw Xncn-°m≥ A¿lX t\Snb
ap∂Wn ap≥Im-e-ß-fnse sISp-Xn-Iƒ
""F√mw icn-bm°pw'' F∂ {]Xn-⁄-bp-
ambmWv `cWw XpS-ßn-b-Xv.  km[m-cW
KXn-bn¬ F√m h¿jhpw s^{_p-hcn
amkw Bcw-`n-°p∂ ÿewam‰ {]{Inb
sk]v‰w-_-tdmsS (AtX Ie-≠¿ h¿jw)
Ah-km-\n-°m-dp-≠m-bn-cp-∂p.  Cu Ime-b-
fhv hfsc \o≠-Xm-sW∂pw {Sm≥kv^-dn\p
hnt[-b-\m-Ip∂ / hnt[-b-bm-Ip∂ hy‡n-
bpsS Ip´n-I-fpsS kvIqƒ am‰hpw a‰pw ]cn-
K-Wn-t°-≠-Xn-\m¬ G{]n¬ / sabv amk-
ßƒ sIm≠p-Xs∂ ÿe-wam‰ {]{Inb
]q¿Øn-bm-°-W-sa∂v A∂v (2011 ˛ 2016)
{]Xn-]£ hnemk kwL-S-\-bm-bn-cp-∂-
t∏mƒ Ch¿ Bh-iy-s∏-´n-cp-∂p.  am{X-a√
Hmtcm BgvNbpw ]pXnb {Sm≥kv^¿ DØ-
c-hp-Iƒ hcp-∂-Xns\  Ch¿ \nin-X-ambn
hna¿in-°p-I-bp-≠m-bn.  {]Xn-tj[w tcJ-
s∏-Sp-Øp-Ibpw sNbvXn-cp-∂p.  F∂m¬ 2016
G{]n¬ apX¬ Bcw-`n® s]mXp-ÿ-ew-am‰
{]{Inb Ct∏mƒ 2017 Bbn-´pw- ]q¿Øo-I-cn-
®n-´n-√.  Hcp]t£ G{]n¬ /sabv amk-ßƒ
sIm≠v ÿew-am‰ {]{Inb ]q¿Øo-I-cn-°-
W-sa∂v Ch¿ Dt±-in-®Xv Htc h¿j-a-√,
sXm´-SpØ Ie-≠¿ h¿jw F∂m-bn-cn-
°ptam ? At∏mƒ ÿe-wam‰w In´nb
hy‡n°v ]pXnb ÿe-hp-ambn \√  ]cn-N-

b-am-Ip-Ibpw ]ns∂ kvIqƒ am‰hpw a‰pw
_p≤n-ap-´n-√msX \S-Øm≥ ]‰pw F∂ -k-Zp-
t±-i-tØm-sS-bm-bn-cn°pw!

as‰mcp {][m-\-s∏´ \yq\X 2016 ¬
Cd-ßn-bn-´p-ff ]e {Sm≥kv^¿ DØ-c-hp-I-
fnepw ]q¿Æ-X-bn-√m-bn-cp∂p F∂-Xm-Wv.
Hmtcm DØ-chv ]cn-tim-[n-°p-tºmgpw ]e
XkvXn-II-fn-te°pw IrXy-amb ]I-c-°msc
t]mÃv sNbvXn-´n-√m-Ø-Xmbn ImWp-∂p.
CØ-c-Øn-em-Ip-tºmƒ]ecpw ka≥am¿
t°m sXm´p-Xm-sg-bp-ff DtZym-K-ÿt\m
A[nI Npa-Xe (Additional Charge) \¬In
Xß-fpsS kz¥w ÿe-tØ°v t]mIm≥
\n¿_-‘n-X-cm-Ip-∂p. \n›nX Ime-b-f-hn¬
IqSp-X¬ A[nI Npa-Xe hln-t°≠n hcp-
tºmƒ ]e Akz-ÿX-Ifpw DS-se-Sp-°p-∂p.
Nne {]tZ-i-ß-fn¬ DtZym-K-ÿ¿ C√m-Øn-
Xn-\m¬ AhnsS t]mÃ-nw-Kn\v Xm¬]-cy-
]{Xw £Wn-°p∂ Ahÿ am\-h-hn-`-h-
tijn Xe-h\v D≠m-bn-cp-∂p.  hb-\mSv Pn√-
bn¬ kºq¿Æ sshZyp-Xo-I-cWw ]cn-]m-
Sn°v th≠n Ahn-tS°v t]mÃv sNøs∏Sm≥
Xmev]-cy-ap-ff F.-C.-C-am¿ kΩ-X-a-dn-bn-°-
W-sa∂v No v̂ F©n-\o-b¿ (F-®v.-B¿.-Fw.)
\v At]-£n-t°-≠n-h-∂p. ~~

Hcp XkvXn-I-bn¬ \n∂v Hcp DtZym-K-
ÿ≥ {Sm≥kv^¿ t\Sn-t∏m-Ip-tºmƒ AtX
DØ-c-hn¬ IrXy-amb ]I-c-°m-c≥ Sn
XkvXn-Ibv°v t]mÃv sNø-s∏-Sp-∂p-sh∂v
t]mepw Dd-∏m-°m-\m-ImØ kwhn-[m-\-
amtWm \ΩpsS am\-h hn-`-h-tijn Hm^o-
kn-ep-f-fXv ? AtXm CXv t_m[-]q¿∆w hcp-
Øp∂ sX‰mtWm ? c≠n-te-Xm-bmepw
\mW-t°Sv Xs∂.  s{]m^-j-W-enkw
F∂pw a‰pw henb hnfw-_cw sImSp-Øn´v
C{X \n m-c-amb kmam-\y-_p-≤n°v \nc-
°mØ sX‰v hcp-Ømtam ? AtXm CXv

Er. F®v. kptcjv, AEE
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t_m[-]q¿∆w hcp-Øp∂ sX‰mtWm ? c≠n-
te-Xm-bmepw \mW-t°Sv Xs∂.  s{]m^-j-
W-enkw F∂pw a‰pw henb hnfw-_cw
sImSp-Øn´v C{X \n m-c-amb kmam-\y-_p-
≤n°v \nc-°mØ sX‰v hcp-Ømtam ? AXpw
Hcn-°-e√,  Hcp DØ-c-hne√ -˛ GXm-s≠√m
DØ-c-hnepw CXp Xs∂ ÿnXn.  1996 ˛
2001, 2006 ˛ 2011 Ime-b-f-hnepw CtX \yq\-
X-bp-≠m-bn-cp-∂p.

]e P\-td-‰nßv tÃj-\p-I-fnepw,
Unkv{Sn-_yq-j≥ sk£≥/ k∫v Unhn-j≥
Hm^o-kp-I-fnepw {Sm≥kv^¿˛ 2016 se DØ-
chpw ssIøn¬ ]nSn®v ]I-c-°m-cn-√msX
]pXnb ÿe-tØ°v t]mIm-\m-ImsX Ccn-
°p-∂-h¿ D≠v.  C\n A[nI Nm¿÷v

sImSpØv t]mb Hgn-hp-Iƒ AtX-]Sn
\n¬°p-∂p.  CØcw \yq\-X-Iƒ t_m[-
]q¿∆w hcp-Øn-sh-®-tijw {Sm≥kv̂ ¿ t\Sn-
b-hsc \n›nX Xoø-Xn-°Iw dneohv sNbvXn-
s√-¶n¬ Ah-cpsS iºfw I¨t{Sm-fnwKv
Hm^o-k¿ sImSp-t°≠n hcp-sa∂ D{K-im-
k-\hpw ! t]msc ]qcw.  {Sm≥kv^-dp-ambn
_‘-s∏´ \S-]n-S-{I-a-ßƒ ""\mb-bpsS hmev
Ipg-en-en-´m¬ t\cm-In√'' F∂p ]d-™Xp
t]mse-bmsWm ?

F¥m-bmepw 2017 se P\-d¬
{Sm≥kv^¿ {]{Inb Hm¨sse-\m-W-t√m.
Ct∏m-gp-ff \yq\-X-I-fmb ]I-c-°m-cn-√mØ
DØ-c-hp -Ifpw A\n-›n-X-Im-e-tØ°v
\ofp∂ {]{In-bbpw C\n-ap-X-se-¶nepw D≠m-
In√ F∂v {]Xym-in-°mw.

vvvvv

BOARD ORDERS

KERALA STATE ELECTRICITY BOARD LIMITED
(lncorporated under the Indian Companies Act, 1956)
Reg. Office : Vyduthi Bhavanam, Pattom, Thiruvananthapuram, Kerala - 695 004
CIN :  U40100KL.2011SGCO27424
website : www.kseb.in
Phone : 0471 - 2514289,  Fax : 0471 - 2448584
E-mail : cia@ksebnet.com

ABSTRACT
Pay Revision - Rectification of Junior - Senior Anomaly - payment of arrears - Adoption
of Government Order - Sanctioned - Orders issued

Corporate Office (Audit)
B.O. (DB) No. 140/2017(CIA/ Pay Fixn./ A9/13-14) Dated, Tvpm 21-01-2017

Read : 1. G.O.(P) No. 36/2010/(161) Fin Dated 27-01-2010
2. Note No. CIA / Pay Fixn /A9/ 13-14 dated 23-12-2016 of the Chairman
   & Managing Director, KSEB Ltd.
3. Proceedings of the Chairman & Managing Director, KSEB Ltd. of the

30th Meeting of the Board of Directors held on 04-01-2017 in Agenda
Items No. 25-01-2017

ORDER
Sanction is accorded to adopt G.O.(P) No. 36/2010(161) Fin. dated 27-01-2010

(Copy appended) for implementation in KSEB Ltd.
By order of the Direcror Board

Sd/-
RAJTHILAKAN M.G.

Secretary (Administration)
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GOVERNMENT OF KERALA

Abstract

Pay Revision - Rectification of Junior Senior anomaly - Payment of arrears Clarification
- Orders issued

FINANCE (PRC - C) DEPARTMENT

G.O. (P) No. 36/2010/ (161)/ Fin. Dated, Thiruvananthapuram, 27-01-2010

Read : 1. G.O. (P) No. 3000/98/Fin. dated 25-11-1998
 2. G.O. (P) No. 145/06/Fin.   dated 25-03-2006
 3. G.O. (P) No. 515 /07 Fin. dated 19-10-1997

ORDER

As per the pay fixation rules appended to the Government Orders relating to Pay

Revisions there exist provision for stepping up the pay of the senior employee equal to

that of the junior if the senior happens to draw lesser pay than the junior, subject to

specific conditions.  It has been observed that the requests for stepping up of pay of

seniors are taken up by employees after a lapse of so many years.

Stepping up of pay of senior employees to that of their juniors can be allowed on the

basis of valid sanction from competent authorities.  Government have not so far specified

any limit regarding admissibility of arrears on account of stepping up of pay of

employees.  According to article 55 of KFC Vol. I, authorities subordinate to Government

can allow arrear claims due to under payment to employees. As per orders issued in

G.O.  read as third above, admissibility for arrears on account of retrospective promotion

has been limited to one year.

The case of payment of arrears consequent of stepping up o pay based on exisiting

orders have been examined in detail.  Accordingly Government are pleased to order

that the payment of arrears, on account of stepping up of pay of.  Senior employees to

that of their juniors, should not exceed the amount found be actually due under the

claim on account of a period of two years immediately preceding the date on which

anomaly was brought to the notice of the head of the Department or Office.

This order will have prospective effect only.

By Order of Governor,

ISHITA ROY

Secretary, Finance (Expenditure)
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KERALA STATE ELECTRICITY BOARD LIMITED
(lncorporated under the Indian Companies Act, 1956)

Reg. Office : Vyduthi Bhavanam, Pattom, Thiruvananthapuram, Kerala - 695 004

CIN :  U40100KL.2011SGCO27424

website : www.kseb.in

Phone : +91 0471 - 2514456, 2514575, 2514504  Fax : 0471 - 2554039

E-mail : secretary@ksebnet.com

ABSTRACT
Family pension for life time to the unmarried daughters of deceased Govenment
servants- Adoption of Government order in the Kerala State Electricity Board Limited
- Sacntioned - Orders issued.

CORPORATE OFFICE ( ADMINISTRATION)
B.O. (DB)No. 142/2017 (Estt. V/ 6721/2016). Dated, Thiruvananthapuram 21-01-2017

Read :    1. G.O. (P) No. 140/2016 / Fin dated 23-09-2016.

2. Note No. Esst. V/6721/2016 dated 02-12-2016 of Chairman and Managing Director,

     Kerala State Electricity Board Limited.

3. Proceedings of the Board of Directors Meeting dated  04-01-2017

    (Agenda Item No. 22-01-2017

ORDER

Saction is accorded to adopt G.O. (P) No. 140/2016 / Fin dated 23.09.2016 for
implementation in the Kerala State Electricity Board Limited (Copy enclosed).

By Order of the Director Board
Sd/-

RAJTHILAKAN M.G.

Secretary (Administration)
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GOVERNMENT OF KERALA

ABSTRACT

Family pension for life time to the unmarried daughters of Deceased government servants
- modified - orders issued.

FINANCE (PENSION- B) DEPARTMENT)
G.O.(P) No. 140/ 2016/ Fin. dated, Thiruvananthapuram, 23rd September 2016.

Read : - G.O.(P) No.2007/ 1998/ Fin.   dated 31-08-1998
ORDER

Government, vide order read above has ordered that unmarried  daughters of deceased
Government servants shall be eligible for family pension for life time subject to certain
conditions.  Sub - rule (b) below Rule 90 (7) Part III KSRs stipulates that in the event of
the  death of the father and the mother who were both Government employees/
pensioners the children below the age of 25 years will be eligible for two family pension
subject to the certain limits.
2. Various representations have been received in Government for granting both family

pensions to the unmarried daughters of deceased Government  servants who are
above the age of 25 years in the event of death of their parents who were both
employees / pensioners.

3. Government after having examined the matter in detail and superseding the G.O.
read above are pleased to order that unmarried daughters above the age of 25
years of deceased parents who were both employees / pensioners shall be eligible
for family pension subject to the following conditions.

(a) Such unmarried daughter above the age of 25 years shall furnish a certificate
from the Reveneue Authorities to the effect that she was solely dependent on her
parents and that she has no independent income.  If the certificate is found to be
fraudulent, legal steps will be taken against the applicant.

(b) A certificate from the concerned Revenue Authorities shall also be furnished each
year to prove that the applicant remains unmarried along with an affidavit duly
certified by the Notary public of the locality to this effect.

(c) If three or more than one unmarried daughters above 25 years of age, who are
otherwise eligible for family pension, the family pension shall be divided equally
among them after obtaining the documents mentioned in (a) and (b) above from
each of them.  In the event that such eligible daughters agree consent and
authorize, one of them can receive the whole family pension on behalf of others,
but this consent shall be revocable after one year form the date of the first payment
unless it is renewed.

(d) Any disqualification of either one of the recipients, her share shall be payable to
the surviving members.

(e) In the event of the death the parents who were both Govenment employees.
Unmarried daughter above age of 25 years may opt one of the family pension
whichever is more beneficial.

4. Formal amendments to KSR part III will be issued separeately.

By Order of the Governor

Sd/-
G. KAMALA VARDHANA RAO

Principal Secretary (Finance - Expenditure)
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 FFFFFPOWERGRID Rajarhat 400/220kv Sub-Station 

Rajarhat 400/220kV substation, being
established by Power Grid Corporation of India
Limited (POWERGRID) with 1000MVA
capacity, is critical to supply of power in Kolkata
and surrounding areas. This substation is being
connected to Farakka and Purnea so that it not
only receives the power from Thermal
Generating Power Stations in Farakka and
Sagardighi but also hydro power from North
Eastern Hydro Stations.

This substation is created with a State-of-the-Art Gas Insulated Switchgear (GIS)
Technology, which requires about 1/4th of the land as compared to conventional
substation. GIS technology is safe, reliable and requires less maintenance. This
technology is a proven technology with more than 5000 High Voltage GIS Installations
world-wide already in use; including in developed countries like Japan, UK, China,
Russia, USA etc. Even in India, more than 30 High Voltage GIS Installations are working
as on date.

The construction works of Rajarhat 400/220 kV Substation are undergoing for the
last 2-3 years and is on the verge of completion. Government of West Bengal is all
along supporting POWERGRID in the early completion of this important project.
Considering the advantages of the project as mentioned above, POWERGRID solicits
cooperation from all stakeholders.

FFFFFTamil Nadu signs the ‘24x7 Power For All’ document

The Ministry of Power, Government of
India signed the MoU for Ujwal
DISCOM Assurance
Yojana(UDAY) with Tamil Nadu in
New Delhi, on 9th January,
2017. Also, with the signing of
the ‘24x7 Power For All (PFA)’
 roadmap document with the State,
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the roadmap for all the 28 States, except one, and all the 7 Union Territories in the
country have now been finalized and is under implementation. It is the most significant
milestone in this initiative founded on the principles of cooperative federalism.

Providing access to reliable and quality power supply to all citizens/ establishments
by 2019 is at the core of the Prime Minister of India, Shri Narendra Modi’s vision for
the nation and the Ministry of Power’s24x7 PFA program is aimed at delivering on it.

The Program has been instrumental in mainstreaming the Ministry’s focus on energy
efficiency and Demand Side Management interventions and has resulted in increased
participation with speedy rollout of the UJALA/ DELP and other EESL led schemes. It
is important to note that UJALA has emerged as the world’s largest and most successful
LED bulbs program.

Increased role of central sector agencies, such as NTPC, in addressing
sectors’ operational viability in the case of proposed acquisition of state owned
generation assets in Rajasthan and in fast-tracking capacity addition in the case of
Patratu project in Jharkhand are outcomes of the comprehensive approach adopted
under 24x7 PFA Program to resolve state specific problems.

Besides development of segment wise coordinated physical rollout plans and rigorous
analysis on financial viability of state utilities under the 24x7 PFA program in two
States of Rajasthan and Andhra Pradesh, the plans for which were made in first 100
days of coming of this Government, led to the formulation of the UDAY. Looking at
the balance sheets of these states, it was found that unless the states are taken out of
the debt trap in which they were in and made financially sustainable, all plans of 24x7
would remain unfulfilled.

The PFA Program has also benefited several states in addressing funding gap for the
investments required to ensure 24x7 power access to all. The funding gap analysis
conducted as part of the exercise enabled the Ministry to assist states through innovative
means of financing including mechanisms such as additional funding under ongoing
programs (like DDUGJY, IPDS), multilateral funding, additional support from FIs and
PPPs etc.

Electricity being a concurrent subject and given the focus of the Government on pursuing
cooperative federalism, the first task was to develop and agree on detailed roadmaps
for each state. State specific roadmaps were prepared under the guidance of the Ministry
of Power and Central Electricity Authority(CEA). 24x7 PFA initiative has provided
the much needed platform for all-encompassing integrated planning. In addition to
integrated planning at the level of vertically unbundled utilities and other state level
agencies, the exercise also provided an opportunity for mainstreaming the efforts of all
central level ministries and agencies, such as Ministry of Coal, MNRE, PGCIL, NTPC,
BEE, EESL, REC, PFC etc., to ensure access to reliable and quality power to all
households/ establishments in each and every state by 2019.
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To further augment the effort of the states under the 24x7 PFA initiative, the Ministry
is now formulating a scheme for funding of the investments required to ensure last
mile connectivity to all households which are not already covered under DDUGJY
and state schemes.

FFFFFShri Piyush Goyal dedicates World’s Largest LED Street Lighting
Programme to the Nation

Union Minister of Power, Coal, New &
Renewable Energy and Mines, Shri Piyush
Goyal dedicated the LED based Street Lighting
National Programme (SLNP), currently
running in the South Delhi Municipal
Corporation (SDMC) area, to the Nation here
today. It is the World’s Largest Street Light
Replacement Programme, which is being
implemented by the Energy Efficiency Services
Limited (EESL), a joint venture under the
Ministry of Power, Government of India. 

 The SLNP programme is presently running in Punjab, Himachal Pradesh, Uttar
Pradesh, Assam, Tripura, Jharkhand, Chhattisgarh, Telangana, Andhra Pradesh,
Kerala, Goa, Maharashtra, Gujarat and Rajasthan. A total of 15.59 lakh street lights
have already been replaced in the country with LED bulbs, which is resulting in
energy savings of 20.66 crore kWh, avoiding capacity of 51.47 MW and reducing 1.71
lakh tonnes of greenhouse gas emissions per annum. The energy efficiency market in
India is estimated at US$ 12 billion that can potentially result in energy savings of up
to 20 per cent of current consumption, by way of innovative business and
implementation models.

 While addressing the gathering, Shri Goyal said that this Government does not believe
in taking money from the people, on one hand, and subsidizing their electricity bills,
on the other. Rather, the Government believes in empowering the people and the power
infrastructure in the country so as to make available 24x7 Affordable, Quality Power
to all Citizens of the country. The Minister added that the residents of SDMC area
would benefit from the LED Street Lighting Programme as it would lead to a reduction
in dark spots and increased security. Further, he added that the cumulative savings
of Rs. 135 crores in next 7 years and Rs. 50 crores per annum beyond that, through
this programme, would help in investment in social development initiatives and that
too without the people needing to spend any extra money.

 Under the SLNP, SDMC area alone accounts for over 2 lakh street light replacements.
The cumulative annual energy savings in SDMC through this programme is 2.65 crore
kWh which has helped to avoid capacity addition of 6.6 MW, resulting in a daily
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reduction of 22,000 tonnes of greenhouse gases. The Minister inaugurated the Phase
II of the street lighting programme, under which EESL has signed a tripartite
agreement with BSES and SDMC to install 75,000 more street lights with more focus
on installation in parks.  

In the SDMC Project, EESL is addressing complaints from various sources viz., registered
from BSES helpline, night patrolling team by EESL, mobile vans, e-mails, social media
and other sources including Ward Councilors. Additionally, EESL is putting stringent
complaint redressal mechanism and Centralized Control and Monitoring System
(CCMS) to enable remote operation and monitoring of the street lights. CCMS provides
real time information on energy consumption and remote monitoring of the street
lights.  

 FFFFFTamil Nadu becomes 21st State to join UDAY

Union Minister of State (IC) for
Power, Coal, New &
Renewable Energy and Mines,
Shri Piyush Goyal presided over
the signing of the Memorandum
ofUnderstanding (MOU) under
the Ujwal DISCOM Assurance
Yojana  (UDAY)  Scheme with
the Government of Tamil Nadu
and its Discom TANGEDCO,
for operational and financial
turnaround of the DISCOM, in
New Delhi today. The signing

ceremony was held in the august presence of the Shri P. Thangamani, Minister for
Electricity, Prohibition & Excise, Government of Tamil Nadu.

Tamil Nadu would derive an overall net benefit of approximately Rs. 11,000
crores through UDAY, by way of savings in interest cost, reduction in AT&C and
transmission losses, interventions in energy efficiency, coal reforms etc. The state also
signed 24X7 Power For All document on the occasion. With Tamil Nadu joining the
cause, 92% of country’s Discom debt has been covered under UDAY

By signing the MOU under UDAY, the State Government is taking over 75% of debt
of Rs. 30,420 crores of TANGEDCO. The scheme also provides for the balance debt to
be re-priced or issued as State guaranteed Discom bonds, at coupon rates around 3-
4% less than the average existing interest rate. The State would have savings of about
Rs.950 cr. in annual interest cost through reduction of debt and through reduced
interest rates on the balance debt.
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UDAY lays stress on improving operational efficiencies of the DISCOMs. Tamil
Nadu and TANGEDCO have committed to bring about operational efficiency through
compulsory feeder and distribution transformer metering, consumer indexing & GIS
mapping of losses, upgrade/change transformers, meters etc., smart metering of high-
end consumers, reduction in transmission losses and increased power supplies in
areas with reduced AT&C losses. The reduction in AT&C losses and transmission
losses to 13.5% and 3.7% respectively is likely to bring additional revenue of around
Rs.1,601 crores to TANGEDCO.

Demand Side interventions in UDAY such as usage of energy-efficient LED bulbs,
agricultural pumps, fans & air-conditioners and efficient industrial equipment through
PAT (Perform, Achieve and Trade)would help in reducing peak load, flatten load
curve and thus help in reducing energy consumption in Tamil Nadu. The gain is
expected to be around Rs. 2,304 crores.

The Central government would also provide incentives to the State Government
and the Discom for improving the power infrastructure in the State and for lowering
the cost of power. The State would get additional/priority funding through the Central
schemes such as Deen Dayal Upadhyay Gram Jyoti Yojana (DDUGJY), Integrated
Power Development Scheme (IPDS), Power Sector Development Fund(PSDF) or such
other schemes of the Ministries of Power and New & Renewable Energy, if they meet
the operational milestones outlined in the scheme.

The State shall also be supported through additional coal at notified prices and in
case of availability through higher capacity utilization, low cost power from NTPC
and other CPSUs. Other benefits such as coal swapping, coal rationalization,
correction in coal grade slippage, availability of 100% washed coal would help the
state to further reduce the cost of power.

The State would gain around Rs. 4,320 crores due to these coal reforms. With the
financial turnaround through financial and operational efficiencies, TANGEDCO’s
rating would improve, which would help in raising cheaper funds for its future capital
investment requirement. This is expected to provide interest cost saving of around
Rs. 60 crores for TANGEDCO in 3 years.

The ultimate benefit of signing the MOU would go to the people of Tamil Nadu. Higher
demand for power from DISCOMs would mean higher Plant Load Factor (PLF) of
generating units and therefore, lesser cost per unit of electricity thereby benefitting
consumers. Availability of 24x7 power for all would increase the economic activity
and improve employment opportunities in the State.UDAY was launched by the
Government of India on 20th November, 2015 to ensure a permanent and sustainable
solution to the debt-ridden Distribution utilities to achieve financial stability and
growth, now has 21 States in the Club after Tamil Nadu coming on board.

vvvvv



41

Power Situation looks dim

Dim prospects loom large over the power
sector in the State for 2017 since not
much bright reasons can be seen for con-
solation, electricity finance expert D.
Shina has said.

Even the year 2016 started with much
concern for the power sector and as that
year ended the situation has become
worse and complex.

In a statement here recently after a com-
prehensive study of the situation, Ms.
Shina said that Kerala’s already poor in-
ternal generation growth was currently
under serious threat from corridor con-
gestion, new Central policy of greater
allocation to States with generation
plants, internal and external opposition
to construction of internal projects and
drastic fall in rain.

She said that while the Ministers of the
Left Democratic Front that came to
power last year aired positive signals at
the start and though there were indica-
tions of a positive attitude from the Cen-
tral government, the State government
could do little in solving the stalemate
in electricity capacity addition in the
State.

“The failure of rain during 2016 has
pushed the State’s power scenario to a
precarious condition. The current wa-
ter storage at hydroelectric generation
stations is sufficient to generate just
1,900 million units. It portends that the

power sector of Kerala is soon going to be at
the mercy of outside agents and traders and
the authorities try to convince that power
purchase agreements will save the situation,”
Ms. Shina said.

Ms. Shina said that amidst the explosive
growth in electricity generation capacity
nation-wide, Kerala alone lagged behind.

While Indian power sector grew by 82,415
MW during the 12th Plan period due to end
in March 2017, Kerala’s contribution during
the period did not cross two digits, to be pre-
cise it was a mere 83 MW.

“When some of us believe that hydro elec-
tric projects are avoided as a policy on envi-
ronmental issues and Kerala resources re-
volve around hydro electric ones, the strik-
ing fact to be noted is that the 12th Plan tar-
get which is going to be somewhat achieved
is adding 10,897 MW of hydel power.”

The big question is how far we can afford to
go solely depending on external sources
without enhancing our internal generation
capacity, Ms. Shina said.

(Source The Hindu)

vvvvv
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Shri Sasidharan sir’s book Prasadamaka Chinthakal is an
amazing and thought provoking read. Each chapter, like
knowing oneself, will power, key of happiness etc with real
life examples enables one to see life from a different
perspective. Thank you sir for gifting us with an enriching
read. Wishing you all success.
Lakshmi Priya Menon
D/o U.S. Ravindran
Pallovaram
Chennai

Letters to the Editor
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