The endless waiting ...

The Tenth Pay Revision
Commission for Kerala Government
employees have submitted their
report in July 2015, which will be
effective from July 2014 . The 5tate
Government has already constituted
its Ministerial level committee to
evaluate the proposals. But in KSEBL,
no serious steps have so farbeen
initiated to implement the pay
revision which had become due since
July 2013. Though the relevant
provisions of the Electricity Act en
sures better terms and conditions
to employees while reorganising, the
employees of K5EBL have not been
rewarded with any better service
package when the transfer scheme
wasimplemented.
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Engineer's Diary 2016 being released at the GB meeting held at Thiruvananthapuram.

Energy Conservation Session taken by Er. Rakesh Rao,
Scientiic Officer NPCIL. The session was arranged by Thrissur Unit.
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The practice in KSEBL is to follow the
State Government proposals and to peg
our pay scale with that of the State
Government officers working in other
departments like PWD and Electrical
Inspectorate. This has led to frequent
lowering of pay scales for our engineers.
Engineers in KSEBL are paid less than
their counterparts in other States and
Central Power utilities. But for others, the
pay scale is superior to their compatriots
in State Government as well in Central
Government.

It is quite surprising that the Assistant
Engineer of an electrical section has to
shoulder the entire responsbility and risk
under his/her section jurisdiction, whereas
the senior superindent in that office has
no such risk or responsiility eventhough
both officers derive the same basic salary.
The pay package should be commensurate
with the job responsibility and should
accommodate the inflation,standard of
living and the risk factor involved in the
job. The 14" Central Finance Commission
recommended linking the pay with
productivity, with a simultaneous focus on
technology, skills and incentives.

Another menace is the granting of
allowances which are added on to the
basic pay. In this regard, the Board has
completely let down its employees by
ordering paltry allowances like medical
allowance, technical allowance etc. It is
high time that either such allowances
should be enhanced properly or else be
eliminated totally. Allowances determine
the risk of the job depending upon the
nature of the job and place of work. These
should be attractive so that the officers
working away from homes should feel
that they are adequately compensated.
Also all allowances should be defined in
terms of percentage of basic pay . The
amount of allowances given to an officer
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in a generation station should be higher
than their counterparts in transmission
and distribution, since most of them are
working away from their home.

Unlike in the past, now a days
employees are rather reluctant to work in
genreating stations and try to evade from
transfer to generating stations due to
various reasons known to all. To attract
more engineers to work in generation, the
generation allowance should be
compensated adeqately through a fair
package instead of demoralising them
with meagre allowances. In the previous
pay revision discussions, when there was
attempt to reduce the allowances of
engineers in generation wing , only our
association raised hue and cry and the
then Chairman intervened to address the
same.

The field officers should be fairly
compensated than the officers who handle
the office duties. Field officers have greater
risk and responsibility associated to their
job and if anything happens in the field,
the field officer has a lifelong liability.
Other  facilities  like medical
checkup,health insurance,increment for
higher qualification, incentive for officers
for winning cases in courts, interest
subsidy for housing loans etc. should be
provided as per company rules.
Considering the improved health
condition and longevity of life, the
retirement age of employees should be
revisited appropriately.

The morale and motivation of the
engineers needs to be boosted up through
a decent and modest pay package that
suits the industrial standards,otherwise it
will have to witness the brain drain in the
form of large scale migration of quality
engineers to abroad for taking up better
jobs providing job satisfaction and
enhanced prosperity.
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Unit Activities - December 2015

THRISSUR

Unit meeting was held at Mothimahal on 15th december 2015 4:30 PM and Er. C R
THOMAS (DyCE thrissur) presided the meeting. He recalled the importance of energy
conservation day and how we can implement the same in our daily life. He invited our
Special guest Er. Rakesh Rao, Scientific Officer NPCI and Er. Raveendran V P AE
Poringalkuth for taking part in the Energy conversation day program. Er. Shine Sebastian
read out the Minutes of last unit meeting held on 18/11/15. ER. N T JOB Vice Presi-
dent (North) talked on various developments in KSEBL and KSEBEA since last unit
meeting. He also conveyed to Engineers that we are preparing a draft proposal for pay
revision and a master scale for engineering team.He also informed the unit that DEC 8
national wide strike was postponed since union goverment decided to talk to NCCOEEE
and make the changes to amendment accordingly.

Er. C R Thomas invited ER. Rakesh Rao, NPCI to the stage and he started the seminar
on energy conservation. He talked on various issues like Carbon Foot print, Energy
conservation act2001, State designed agencies , Micro Grids, Hydrogen turbines, one
watt initiative for stand by process in computer, Green Living and Floating power
plants etc. He also talked on Nuclear power plants in India and mentioned that the
carbon foot print of nuclear plants are very less compared to coal or diesel plants. Unit
presented two LED lamps to him and conveyed that the seminar was in depth and
with lot of information. Unit also congratulated Er. Arun Kumar for bringing Rakesh
Rao for our event.

Er. Raveendran V P talked on power scenario of INDIA and possibilities of pumped
storage. He talked on various issues in India, power purchase, ABT, pumped storage,
Micro Grid and solar energy etc. Unit congratulated him on his paper.

Meeting came to a closure when Er. Suresh H (treasurer) presented vote of thanks and
unit also distributed 100 LED for the members who attended the meeting. s
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KANNUR UNIT

Kannur unit conducted Energy Conservation class at Mangattidam U P School on
07-Dec-2015. The class was handled by Er Biju M T , kannur unit Chairman. Er Biju
Mohan K M , Er Neelam Chandran attended the session with students & teachers of
the school.

MUVATTUPUZHA UNIT

Unit meeting conducted on 16.12.2015.
Technical talk on "Energy Conservation" by
Er. KR Jayasankar, AEE. Meeting discussed
about AGB proposed to be conducted at
Thodupuzha.

THIRUVANANTHAPURAM UNIT

Er Chandran pillai receiving memonto from
Er Girija devi after a talk on emotional
intelligence during tvpm unit meeting
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Enforcing Electrical Safety for Public:
Technical requirements for the distribution system

Dear Engineers,

Recently KSEB received some
directions from the Civil Authorities and
Legal Forums including the honourable
Human Rights Commission to device
mechanism to ensure that the snapped
conductor are electrically harmless to
enforce the safety to the public and
animals.Based on the above direction,
KSEBL has made so many top level
discussions and is yet to make a consensus
on the action plan to comply with the
directions, which is actually in tune with
the regulation 73 of the CEA safety
regulations 2010 ....!!

In this back drop we need to read
and analyse the higher rate of electrical
accident in Kerala System, the reluctance
of KSEBL to enforce mandatory standards
and the present alarming state of affairs
in the safety environment in the
distribution sector. We need to know that
the shortcuts will not provide the desirable
results and need to tackle the real issues
that are being are faced by us to improve
the safety environment of our system.

Actually it is a state of grave
concern that KSEBL received such a
direction from Legal Forums and Civil
Authorities concerning the safety of the
public. Again it is a pity that we are still
under the state of discussion regarding the
option to ensure that the line is electrically
dead automatically on snapping, when

Er. C. P. George, DCE EC Pala.

there are specific compliance requirements
mentioned in the mandatory regulations
to ensure the same. Actually we are still
searching for shortcuts when there are
clear cut mandatory provisions to act
upon to solve the real issues facing the
system regarding safety and performance.

Actually the directive is an
indication of the state of affairs in our
organisation and the extent of dilution of
the safety standards and construction
standards done by us which has led to the
present pathetic state of affairs of our
distribution network.

We need to know that most of
these provision were there even in the
erstwhile IE rule 1956 and same has been
continued to the CEA safety regulation
2010. One such important provision was
rule 91 of the erstwhile IE rule 1956 and
now retained as regulation 73 in the
prevailing CEA safety regulation 2010.

Accordingly “Every overhead line
which is not being suspended from a dead
bearer wire, not being covered with
insulating material and not being a trolley-
wire, is erected over any part of a street or
other public place or in any factory or mine
or on any consumer’s premises shall be
protected with earth guarding for
rendering the line electrically harmless
in case it breaks "
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And we know that such a provision
is not complied by KSEBL so far, though
many of our neighbouring states and
licences have complied it long ago!

As every power engineer is aware
of the fact that, to render a snapped
conductor electricity harmless, we need to
have a protection system which shall
isolate the supply from the source. This
protection system includes a simple kit-kat
fuse to the most modern circuit breaker in
the system. All these equipment ensures
the isolation of the downstream supply,
in case it sensed a fault according to the
pre-set value and design.

Generally these protection system acts
based on the technology and principle of

1. over current
2. earth leakage current &

3. the variation of the impedance/
electrical property of the OH line
conductor.

We need to know that for LT & HT,
the proven technology for protection is
“over current” and “earth leakage”. Thus
regulation 73 of CEA safety regulation
2010 is of greater importance in ensuring
public safety in our electricity distribution
system. The compliance of regulation 73
shall ensure better clarity in tripping
signals and ensures the isolation of the
downstream supply with far better
reliability. Itis noted with great regret that
in-spite of all these great talks and
discussions and directions, we have not
even considered the enforcement of the
relevant provision in the mandatory CEA
safety standards to ensure a better safety
environment for public from our system.

8
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Over the period, we have diluted the
construction standards of the distribution
network and particularly, the provisions
in the “system of grounding” in the CEA
construction and safety standards to such
an extent that the relevance of proper
grounding have least importance in the
distribution works!!

Recent electrocution of three tribal
women at Mankulam, near Adimaly again
brought up the issue of noncompliance of
regulation 73 of CEA safety regulation
2010 and it is learnt that, Board has
decided to go for better sensitive digital
relays for all 11kV feeders emanating from
the substation. When we are thinking of
sensitive relays ats/s of 11kV feeding end,
we need to know that, for an earth
sensitivity less than 5% of the load current,
we need to have a well maintained ROW
of 11 kV lines to avoid nuisance tripping.
To ensure the minimum value of the
pre-set value of tripping signals (earth
leakage current) we need to comply
regulation 73 of CEA safety regulation
2010. Again we need to ensure that the
feeder length and transformer capacity in
the feeders shall ensure a fag end
regulation less than 8% as recommended
by REC standards. Kindly note that to
ensure such a regulation at fag end of the
feeder, the maximum KVA- KM allowed
in the feeder with Raccoon conductor is
16800 @ 0.9 system power factor, which
means a feeder length of less than 8 km @
200 amps (max) or less than 30 x 100 kVA
transformer @ 70% load !

©
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GAS INSULATED TRANSMISSION LINE (GIL)

Er. Vincent Varghese, EE

It is used at places where overhead lines can’t be used. GIL was developed to meet a
vide variety of requirements for installation and operation.

A decisive factor in meeting this demand was an installation process that permits
assembly of prefabricated modules at installation site. Thus allowing optimum adoption
of the selected routing. This concept also has logistic advantages. All elements such as
tools angles and special modules are light weight and small enough to be transported
by comparatively light standard trucks.

During installation, a major focus is on providing gas tight connections for the
components. To accomplish this requirement, Siemens employees undertake a computer
controlled automatic welding process. A welding Robot ensures the highest precision
in this regards. ie., 100% perfection in welding.

GIL STRUCTURE

GIL is in fact a tube within a tube.

The inner tube conducts electricity while
the outer tube contains the insulating gas
(a mixture of pressurised gases, 80%
Nitrogen and 20% SF,.)

Imaca al duririun,
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Conclusion.

>

To ensure better electrical safety for
public, we must ensure compliance of
the mandatory construction and
safety standards specified by CEA.

The dilution of the safety standards
and construction standards over the
years have resulted in deterioration

of the distribution system and need
to regain the standards with extra
efforts and special drives.

> Quality of grounding and the system

of grounding is the most important
factor in ensuring public safety which
will increase the reliability of the
protection system and ensures that
the snapped conductor remains
electrically dead immediately on
snapping. Hence extra efforts need to
be made to ensure a reliable system
of grounding in compliance with the
relevant provisions in CEA
construction and safety standards.

/7
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In a transmission cable most of the current flows through the outer part of the
conductor, due to skin effect. So if you don’t need core of the conductor, why we have
one? Hence GIL is based on the tubular Aluminium design. This type of transmission
system is already adopted in Germany, Switzerland, Australia, Japan, USA and Geneva.
The patents of this system is Siemens.

OUTSTANDING FEATURES OF GIS SYSTEM

1. High transmission capacity (3700 MVA)
2. High overload capacity (100%)
3. Suitable for long distance transmission without compensation for reactive
power (70km and more).
High short circuit withstand capability including internal arc faults.
Possibility of direct connection to Gas Insulated Substation and Gas Insulated
Arresters without cable entrance fittings.
6. Superior Electro Magnetic Compatibility (EMC) (Lowest Electro Magnetic
Field).
7. No ageing
High safety. Because the gas used is non inflammable.
9. It can be installed above or below the ground or through tunnels just like
pipeline and hence less right of way.
DISADVANTAGES

S

=

1. The cost of this transmission system is almost 5 times the conventional
transmission system.

Example:

The cost of Moose conductor per meter is approximately ¥ 400/- and Kundah
conductor is ¥ 300/ mtr, but cost per meter of GIL is 5*400= ¥ 2000.

GIL is available for a length of 15m to 20m and it is jointed by the robotic
welding as mentioned earlier to the required length.

EMC COMPARISON

Fig. A comparison of magnetic fields for different high
voltage transmission system.

@
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Why GIL has high rating?

Heat

3

.

The inner tube conducts current and the heat
generated in the inner tube is dissipated through
outer tube to the surroundings. Since the outer
tube has large surface area, heat dissipation is
more. Hence higher thermal rating.

GIL - TECHNICAL DATA

Rated Voltage
Typical Rated Current

Rated Short Circuit current
Insulting gas

Typical system length
Impulse withstand voltage
Capacitance

Over Load Capacity

Outer diameter

Weight per phase

= 245kV to 550kV.

Up to 4,500 A.

63 kA/ sec.

N, (80%) and SF, (20%) mixture.

100m to 100km.

1050kV to 1675kV.

55 nF/km.

100%.

375 to 512 mm.

50 kg/m. >

S O LR LR Y
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The Amorphous core transformers

Vishnuprabhu.V
Assistant Engineer,
TMR Division, Thirumala

KSEB Ltd is carrying out DSM (Demand side Management) activities throughout
the state in an exhaustive and efficient manner. The DSM activities aims at reducing
the consumption of electricity at the consumer end by directly or indirectly persuading
the consumers to use energy efficient electrical equipments and to avoid wastage of
electricity. As far as the utility is concerned even with effective DSM exercises the
command over the consumer loads lies solely with the consumer, which makes the
result of DSM probabilistic in nature. Moving a step upstream from the consumer end
in the distribution network, there are distribution transformers, which are solely owned
and operated by the utility. These transformers form a prospective platform for applying
the concept of DSM .As we know, the fundamental function of the distribution
transformer is to step down 11 KV to LT but it consumes energy while doing so. The
losses in a transformer have two fundamental parts namely the constant losses or the
no load loss or core loss and the variable loss or load loss or coil loss. The core loss is
continuous in nature and independent of load whereas variable loss is proportional to
the square of load drawn. The effect of load drawn by the consumer has a direct
dependence on the variable losses of the transformer but not on the core loss. The core
loss occurs 24x365 if the transformer is in charged condition. Hence, even a core loss
reduction by a single watt can lead to a substantial energy saving. The core loss is
inherent to the design of the core of the transformer and its limit is prescribed by the
utility at procurement stage. The distribution transformers that are being procured
by KSEB Ltd are having CRGO (Cold Rolled Grain Oriented) steel as the core material
and three star rating of Bureau of Energy Efficiency. Here, a comparative study between
amorphous core transformers, a slightly costlier but highly efficient market option
and the CRGO transformers is done.

Comparison of Amorphous Core Transformers Versus CRGO Core Transformers
Silicon steel & Amorphous metal atomic structure:

12
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The Randomness of the molecular structure of amorphous metal causes less friction
than silicon steel when magnetic field is applied, the resulting reduction in Hysteresis
loss causes amorphous metal transformers to have significantly lower no load losses
than silicon steel core transformers
Eddy current:

Amorphous metal transformers have lower eddy current losses than silicon steel
core transformer due to the very thin nature of the amorphous metal laminations silicon
metal laminations are usually 7 to 12 mm in thickness, while amorphous metal
laminations are less than 1 mm in thickness, thin laminations result in low eddy current
losses.

Hysteresis Loop
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The movement of the atoms when subjected to alternating magnetic field causes
molecular friction that is given off in the form of heat and is called Hysteresis loss.

Advantages of Amorphous Material:

®  The amorphous core material has 0.15 to 0.25 watt/kg loss against 0.75 to
0.85 watt/kg of conventional CRGO transformer.

®  Excitation current in amorphous transformers is less than over 60% than that in
CRGO.

®  Amorphous metal saturates at 1.56 Tesla where as the CRGO steel saturates at
around 2.0 Tesla. Thus amorphous metal transformers will result in increase in
core size, coil (conductor material), tank size and insulating oil.

13
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® The amorphous metal is produced as a one step process against multiple steps in
producing CRGO silicon steel.
® [Lower stacking factor of about 80% against 95-97% in CRGO.
®  Self magnetic property
® High electrical resistivity combined with mechanical stress and
® Extreme hardness
® Small coercivity and this when combined with high electrical resistivity causes
low magnetic power loss; i.e. core loss when applied as core material in
transformers.
Comparison of properties of Amorphous Metal & CRGO Steel
S.No. | Properties Unit Amorphous Metal CRGO steel
1 Density (g/cm)? [ 7.15 7.65
2 Specific resistance 130.00 45.00
3 Saturation flux density [ (Tesla) 1.56 2.03
4 Typical core loss
(at 50 Hz, 1.4 Tesla) Watt/kg| 0.20 0.90
5 Thickness mm 0.025 0.27
6 Space factor 0.86 0.97
7 Brittleness Higher Lower
8 Available form Ribbon/Foil (standard
sizes- 142.2mm, 172.2
mm & 213.4mm Sheet/Roll
9 Annealing temperature| °C 360 810
10 Annealing atmosphere - Inert gas
11 Special annealing
requirement Magnetic field annealing| -

Loss Comparison for 63 kVA transformer:
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Efficiency at Different Loads:

g & ow E g B 4 2
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Reduction in Carbon dioxide emission by using Amorphous Metal Distribution

Transformers:

In Coal-fired thermal power plants for every KWh power generation 0.555 Kgs

of Carbon dioxide(CQO,) is emitted.

If we run the 100 kVA AMDT transformer in place of CRGO transformer we

can save ~(260-85)=175 watts/hour.
So we can save 175 “ 24 = 4200 watts/day

So we can save 0.555 “ 4.2 =2.331 kgs of CO, emission/day.

Case study of a 250 kVA CRGO core transformer installed at an engineering college

for no load loss saving

The difference in no load losses between a CRGO core transformers and an

Amorphous core transformers at different rating are as below:

Rating Core Losses in Core losses in Reduction in
30 CRGO in watts Amorphous core in watts losses
25KV A 100 w 32 w 68 %
50KV A 160 w 58 w 64 %
100KVA 260 w 85 w 67 %
200KVA 470 w 115 w 75 %
250 KVA 510 w 132 w 74 %

From the above table,

The no load losses of 250 kVA CRGO core

Distribution Transformers = 510 w

The no load losses of 250 kVA AMDT = 132 w

Difference in their no load losses = 378 watts

Energy saved if AMDT is used in place of CRGO
Core transformer in one year =

378 x 24 x 365
[3311.28 Kwatts |

15
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Disadvantage of amorphous core transformers: The major disadvantage pointed out
is that the core cannot be dismantled to take out faulty windings and replace it. This
situation has been changed now since the amorphous core is designed for unlacing
and relacing. If a winding becomes faulty the core may be dismantled and once the
coil is replaced, the core can be relaced. The relacing process requires special
workmanship and this can be acquired by the maintenance staff of the utility from the
manufacturer. This can be done by adding appropriate clause in tender conditions.
Also, a five year replacement guarantee may be imposed.

The dismantling process is done as shown below:

Finished In=ent
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In KSEB ,if 20 percentage of transformers (around 10000) were amorphous core
type and if we are assuming a core loss reduction of 200 watts ,which of course, is very
pessimistic can lead to a saving of 48000 units per day and 17.5 MU per year. The
amorphous transformer is Rs 40000/ - costlier than CRGO type transformer according
to the prevailing market rate. Hence Rupees forty crore in excess is required for procuring
10000 amorphous transformers. This investment can deliver 17.5 MU annually. For
including green energy in the generation sector KSEB is investing in solar energy despite
its disadvantages. According to the present solar projects tendered by KSEB, IMW
costs Rupees 6.05 crore and it generates 1.2 MU annually. For generating 17.5 MU
14.6 MW of solar panels is required which costs Rupees 88 crore. It can be seen that for
delivering 17.5MU of energy solar panels costs more than twice when compared to
the same quantum of energy saved by amorphous transformers. Hence, the amorphous
transformers are prospective for a step by step introduction into the power system
with initial preference given to areas of lower load up to a minimum of 20 percent of

the total transformer strength.

7
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Why No Pumped storage Plants in Kerala?!!

Shine Sebastian

We have already talked on Pumped storage scheme and I hope we all are well aware
of the fact that we are still running our thermal plants with a lower PLF than it is
designed and even unit cost is much higher( around 6- 7 Rs/unit ). So why we still not
going for it. I would say we ought to think of some hybrid plants with combination of
solar power(already our Prime Minister accorded for GW of solar power in his
renewable energy program) too.

Why can’t we think of having one at Athirapally? Will that help us to improve
our pricing level? We can’t always depend on corridors until the central Govt liberalise
power and water and it should not consider region,language etc. So here are the
points to discuss. Now we are having close to 1200 MW from central, rest we purchase
from private producers. So we have to think of adding our capacity. Ironically we are
the only state with decline in capacity!!

(I} SALIENT FEATURES OF SYSTEM CONDITIONS.

“‘1‘1"“;‘;‘11;{;‘&"” AHFM'B:I: TELAHGAH & KeTEL KSER BEE | POWDY c.q.{';",;:‘:: BP | REGKNAL
Sap-2014 BRd5 4357 8536 2154 7525 335 | 940 | 2307 | 55560
Sep-2015 6790 4367 6526 215 7525 25 | 1810 | 26718 | eReat
ey | 2020 | 900 | ow | 4% | 00 | oo [ e | mei | e

*EDPP Units Derated

Availability Based Tariff (ABT) is a frequency based pricing mechanism applicable
in India for unscheduled electric power transactions. The ABT falls under electricity
market mechanisms to charge and regulate power to achieve short term and long
term network stability as well as incentives and dis-incentives to grid participants
against deviations in committed supplies as the case may be. Some benefits of Ul, in
addition to those accruing due to ABT, as realized by the more progressive utilities, are
as follows:

® Online optimization of generation, particularly hydro: by backing down a
station when its generation can be replaced by cheaper energy and maximizing
its generation when there is shortage.

® Operation of pumped-storage plants (e.g. Kadamparai and Srisailam) to their full
potential, enabling higher peak demands to be met.

® Mutual support in the event of unforeseen outage of generating units, and on
special occasions when one or more utilities need to meet extra demand; e.g. Pulse
Polio campaign, World Cup match.

17
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® Inter-regional exchange of power on unscheduled basis, to replace costlier energy
by cheaper energy, as also to conserve hydro energy for shortage periods.

What is availability?

Availability, for the purpose of the ABT Order means the readiness of the
generating station to deliver ex-bus output expressed as a percentage of its related
ex-bus output capability as per rated capacity. Electricity is a commodity whose cost
of storing is more than its production cost. That is why demand for grid connected
solar roared.

The most economical method for electricity generation, transmission and
distribution is just in time production where the availability and reliability of the
entire system shall be very high to meet the unpredictable electricity demand on
minute to minute basis. So we know Hydro is the best in this (Frequency Droop) and
can respond to this changes very quickly. How about Asynchronous Pumping?? Thats
we are discussing here

1. Pumped storage: Here we use the Generator/Motor in Motoring mode for off
peak hours(11PM To 6 AM and 11 AM to 5 PM) and this pumped water head in to
valuable peak demand. So we make use of cheaper power available in the grid during
off peak or we will improve the utilization of thermal power plants of our own and
there by increase the operational efficiency and peak demands( Most of these years
these plants were underutilized since we can not stop and start the steam turbine
after 5 hours of working and so on)

oo~ -1
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; I
Pump power
Tog paowver
! 4
8 24

12
Tirmd of Day

Power distribution, over a day, of a pumped-storage hydroelectricity facility.
Green represents power consumed in pumping; red is power generated.
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Pumping mode when availability is more.

PUMF STORAGE FLANT
Pumpling Low
Value Energy

Generating mode when demand rises.

Disadvantage: We may have to start and stop the machine for a change in
mode during higher or lower demands.

2. Aysnchronous pumped storage.

Regulation of the amount of energy absorbed(Kind of a frequency droop) in
pumping mode, facilitating energy storage when power levels on the network are
low, in addition to reducing the number of starts and stops and finally helping to
regulate the network frequency or voltage in pumping mode.

Operating close to the turbines optimal efficiency point, which results in a
significant increase in plant efficiency

Operating in a wider head range, increasing the availability of the plant and
facilitating installation of pumped-storage plants on sites characterised by wide head
variations

Alstom says they are introducing this technology in India and it seems to be TEHRI
project.
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In simple words lets say frequency of the system is below 50 HZ , nowadays our
hydro machine should deliver more even if its an off peak hour to stabilize the system.
But if we were having a pumped storage plant they can reduce the pumping by lowering
the speed of the machine ( No Stopping from pumping mode, a kind of what we say
Inverter AC in this era of airconditioning system, refrigerated etc.) and there by releasing
some power to stabilize the system. When the frequency is above 50 Hz it will pump
more and there by utilizing the Ul share for KSEBL.

Modern systems need just thirty seconds to start the pumps or turbines up from a
standstill

SPIN RESERVE(How we can use PSP in for this?!!)

We can use this Asynchronous machine as a spin reserve during off peak hours.
Now we are using IHEP machine for this purpose since its the biggest machine in the
kerala grid which can absorb or reject power in the order of 100 MW. So lets say we
are running asynchronous pumped storage plant of 160 MW (80x2), the demand rises
then they will go to generating mode and release 160 MW power. If its a EHV feeder
tripping issue, then this can be reversed to generating mode according to our water
availability. So its very quick and easy. So our valuable idukki storage can be further
utilised for dry season/peak hours.

How to accommodate renewable energy.

I feel, pumped-storage schemes can bring glory to the renewable energy sector.
Because wind and solar cannot be stored in battery practically and not viable too. But
we can consider our reservoir as huge battery with no acid or chemicals. This can
pump the surplus of solar energy in to the dam and we can use this green energy and
promote it with the help of pumped storage. Why that TNEB has so much of affinity
towards pumped storage???? They are planning for 1 GW capacity.

The highest installed capacity of pumped storage power plants can be found in
the USA, China, Japan and Western Europe. More and more countries around the
globe are turning to the potential of pumped storage power plants as they prepare the
way for increased use of renewable energy. Wind and solar power plants are subject
to strong natural fluctuations. They cannot always provide electricity in the required
amounts or at the desired time. Excess energy thus needs to be stored so that it can be
made available at any time. With the current state of technology, there is only one
possibility for achieving this in an economically viable, large-scale way: with the help
of pumped storage plants.

i
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DO YOU KNOW ?
Er. U.S. Ravindran (Rtd. EE)
1. According to Einsteins mass energy equivalence formulae it is possible to calculate
the equivalent energy of any mass and compare it to other forms of energy. Con-

verting 1 gm of mass completely to energy would be roughly equivalent to burn-
ing how many litres of petrol ?

Answer : 2000,000

2. Petrol was orginally a byproduct of the manufacture of much more important
product ?

Answer : Kerosene
3. What is the volume of a barrel of crude oil ?
Answer : 42 US gallons, 159 litres
4. What happened in Alaska U.S.A. on 24 th March 1989 on Prince William Sound?
Answer : The exxon valdez spilled 42 million litres of oil
5. What two Nations have the world’s proven oil reserves ?
Answer : Venezuela and Saudi Arabia
6. In which directions do the wind turbiner and the wind mills rotate ?
Answer : Wind turbines - clockwise, wind mills anti clockwise &

Solar+Hydro (Hybrid)

We can also think of converting Sengulam and Vadakepuzha pumping schemes
in to a hybrid system. During sunny days it can utilize solar power and later it can
work with KSEB supply. At any cost it is beneficial to our system. 1, Socio Economic
front of KSEBL for projects Viz. BDPP,KDPP and considering the submerged lands
for our large hydro plants. 2, Right of way for feeders also consume some plants- So
having a solar plant in the already submerged/unutilized land like reservoirs will give
us a front in our carbon emission reductions.3. Not much of shades 4. These pumping
stations are small load centers (So transmission loss is not there, as of now we are
transmitting power to the pumps using Kerala grid).

Environmental friendly projects are in demand for todays growth and we have
a brighter future.

Why No Pumped storage plants in kerala??
Why cant we think one at Athirappilly??

Will PSP answer to the questions from the so called environmentalist about the
firm power and financial viability of existing proposal of 80x2 and 1.5x37??

Remember our proposal for the existing plant is a vertical shaft penstock, and
pools in the U/S and D/S. Tamil Nadu is going to commission a new plant at
KUNDHA (250x2).. So why not in kerala??

7
0‘0
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Which is the world’s largest Dam for biggest Hydro Electric Power Station ?
Answer : Three Gorges Dam in China

Australian clean energy bill 2011 introduced an ETS. What does ETS stand for ?
Answer : Emission Trading Scheme

In which decade was the first Tidal Power Station installed ?

Answer : In 1960’s (Rance Tidal Power Station in France)

Which country has the largest production, domestic use and exports of ethanol
fuel produced from sugar cane ?

Answer : Brazil

Thirty percent of worlds geothermal power is produced and used by these two
countries , which are they ?

Answer : Iceland and Philippines

Which alternate energy relies directly on science for which Albert Einstein won
his Nobel prize in Physics ?

Answer : Solar Energy ( Einstein won the nobel prize for his work explaining
photo electric effect)

Which three countries produce about two thirds of the world’s uranium ?
Answer : Australia, Canada and Kazakhstan

Which Japanese perfecture suffered a series of nuclear power accidents following
2011 TSunami and what alternate energy source has Japanese Government mooted
for this area ?

Answer : Fukushima perfecture ; Floating wind turbines

Chlorella, gracilaria, Sangrasum are all being assesed for production of bio fuels.
What kind of living thing are they ?

Answer : Algae

. who invented ?

Invention Answer

Paper Clip - Samuel Fry in 1867

Telephone - Alexander Grahambell 1876
Parking meter - Holger Thuesen and Gerald Hale in 1933
Dish Washer - Josephine Garies Cochran in 1886
Bicycle - Karl Davis in 1817

Hover craft - Christoper Cockerlla 1955
Electric Iron - Henry July 1882

Punched Card Control - Basile Boucher 1725

Slide Rule - William Oughtred

Modern Bra - Mary Phelps Jacob
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17.
18.

T8
20.

21.

22.

25,

24.
25.

26.
27.
28.

29.
30.

31.

Polar bear has white hairs on their skin. What is the colour of their skin ?
Answer : Black

Which bird has largest wing span ?Answer : Albatros

Which is the fastest flying bird ? Answer : Peregrine Falcon

What is the only radio active element that is a gas at room temperature and
pressure ?

Answer : Radon

Which system orginated in Europe but widely used numerically systemised for
identification of food additive ?

Answer : E numbers

Which pain killer is related to cricket bat ?

Answer : Aspirin (Aspirin is made from bark of willow tree and cricket bat from
its wood)

Over a typical life span of 80 years heat will beat how many times ?

Answer : 3 billion times

Which fish can climb on trees ? Answer : Stargeon

Who developed the flight data recorder in Black Box ?

Answer : David Warren in 1950

What is the colour of black box ? Answer : Orange

Name the highest train route in the world ? Answer : Peruvian Central Railway
What is the largest regular train trip in the world ?

Answer : Trans Siberian Express - Russia (9300 Kms)

Who followed Ratan Tata as chairman of Tata group ? Answer : Sirus Mistry
What is the height of tallest building in the world Burj Al Kalifa Dubai

Answer : 828 meters

Abreviation Expansion

3M = Minnesota Mining and Manufacturing
DVD = Digital Veratile Disc

USB (Pendrive) = Universal Series Bus

Pixel = Picture Element

NEFT = National Electronic Fund Transfer
RTGS = Real Time Gross Settlement

SCUBA = Self Contained Under Water Breathing Apparatus
SARS = Severe Acute Respiratory Syndrome
PUF = Poly Urathen Foam

CNN = Cable News Networks

HBO = Home Box Office

o0
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DECISIONS TAKEN DURING THE CONFERENCE OF POWER,

RENEWABLE ENERGY AND MINES MINISTERS OF STATES HELD

ON 6 -7 NOVEMBER 2015

24x7 Power for All:

1) The States resolve to work in Mission mode to complete the activities in the roll out
plan for achieving ‘24x7 Power for All" in the State by 2019 or earliest. Further the
States, whose plan d.ncuments on ‘Power for All' have not been prepared, resolve to
get it expedited with the help of appeinted consultants and central team members so
that all these documents are completed by 31% December, 2015.

[Action: All States/UTs)

Rural Electrification

2) States/UTs resolve to ensure electrification of all remaining un-electrified villages by
31" March 2017 in Mission Mode under DDUGHY, by undertaking the following
activities:

i. Award of all pending village electrification works sanctioned under XII Plan
immediately.
ii. Award of village electrification works sanctioned under DDUGIY by ag™
December, 2015.
iii. Submission of DPRs for un-electrified villages to be electrified through off-
grid solution immediately.
iv.  Award of electrification works for off-grid villages by 317 January, 2016.

v, Tocomplete village electrification as per prescribed schedule of 12 months.
vi.,  Appointment of Project Management Agency [FMA) for DDUGLY projects by
30th Novermnber, 2015 to assist in efficient and effective implementation.

i Deployment of dedicated teams at DISCOM/District level to monitor
implementation of DDUGIY projects as per prescribed schedule of 24 manth
from date of award i.e. completion by 31" December, 2017.

[Action: All States/UTs]
3 States/UTs resolve to ensure access to electricity to all rural households by 31
March 2019,
[Action: All States/UTs])
IPD5

4) States,/UTs resalve to ensure expeditious implementation of IPDS Projects by:

i. Implementation of IPDS projects within 30 months from date of sanction,
ii. Complete the projects sanctioned under erstwhile R-APDRP by March 2017,
iii. Appointment of Project Management Agency (PMA) for IPDS Projects by 30th
December, 2015 to assist in efficlent and effective implementation.
[Action: All StatesUTs)
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States/UTs resolve to ensure reduction of ATEC loss as per the agreed trajectory with
the objective of achieving 15% AT&C loss at Mational level by year 2018-19.
[Action: All States/UTs]

States/UTs resolve to establish State Level Mission to plan smart grid activities in the
state. Smart Grid pilot projects sanctioned earlier would be implemented by March
2016. DPRs under the Smart Grid Mission would be submitted by States at the
earliest.

[Action: All States/UTs]

Transmission

7)

8)

9)

Thermal

10)

11)

12)

States/UTs resolve to send the required information on perspective Intra-State
Transmission System for dovetailing the same in the MNational 20 Year Perspective
Plan. '

[Action: All States/UTs]

States/UTs resclve to expedite the timely resolution of RoW issues for timely
completion of Transmission Projects by supplementing the compensation provided in
the guidelines issued by the MoP dated 15™" October, 2015, if required.

[Action: All States/UTs]

States/UTs resolve to identify possible areas for re-conductoring of transmission
lines, under the guidelines provided in the revised manual of CEA on Transmission
Planning Criterion.

[Action: All States/UTs]

States/UTs resolve to make all efforts to provide physical possession of encumbrance
free land for thermal project.
[Action: All States/UTs]

States/UTs resolve to take measures for providing congenial work environment in
and around project premises to ensure uninterrupted work at project.

[Action: All States/UTs]
State resolve to expeditiously take up the issue of the waiver of 5TU charges with the

SERCs and Gowt. of Andhra Pradesh and Gujarat to expedite the issuance of
notification for waiver of C5T an the e-bid RLNG.
[Action: All States/UTs]

Coal related issues

13}

It is resolved that expeditious steps would be taken for appointment of single third
party agency for coal sampling
[Action: All States/UTs and CIL]
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14) It is resolved that long term coal linkages would be rationalizedswapped to ensure
efficient usage of coal, enhanced power generation and availability of power to
consumers at affordable prices.

[Action: Ministry of Coal and Thermal Division of MaP]
Energy Conservation

15} The States resolve to set target for replacement of all existing conventional street
lights and incandescent bulbs with LED by 20138-19
|mction: All States/UTs]

16}  The States resolve to initiate action for improvernent of street light supply netwark
infrastructure for ensuring reliable operation of LED Rghts and that the necessary
funds for the zame would be provided under IPDS/budgets of State/Cantral
Government.

[Action: All States/UTs and Distributlon Division of MaP]

17) 9 States namely, Haryana, Uttar Pradesh, Punjab, Maharashtra, Karnataka, Tamil
Hadw, M.F, Andhra Pradesh and Telangana, which accounts for BD% of 2,1 crome
electric pumps in the country, resolie to undertake the following rmeasures:

I Toreplace 10% ef existing pumps with Energy Efficient Pumps in one year.

ii To issue notlification mandating that all new purmpsets connections would be
only BEE 4 or 5 star rated.

[Action: All States/UTs)
18]  States/UTs resolve to facilitate that every DISCOM conduct the survey & energy audit

and implement the finding of the Detailed Project Repart.
[Action: Al Seates/LITs)
19)  States/UTs resohve that they would purchase only 5 star labeled [energy efficient)
appliances in all their offices.
[Action: All StatesfUTs)

200 Central Government and the State Government would regularly monitor the under
implementation as well as stranded hydro projects and endeaver timely completion
of the projects,

[Action: All 5tates, MNRE, MaoP]

21)  Central Government and the States would endeavor action/compliances  for
Environment, Forest and other cdearances as alse provide active support and
coperation in the resolution of land and RER issues reguired at the State level for
upeaming and stranded projects,

|Action: All States and MoP]

22] The S5States may reviewfrecast projects based on the approved Basin Studies
completed by the MoEF and seek early clearance for the revised proposals.
|Action: All States and MMoP)
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Promaotion of Renewable Energy Sources:

23)

24)

25)

26)

27

L]
28)

29)

The revised target of 175 GW by 2022 seeks not only RPO compliance but alse an
increasing RPO trajectory. It is resolved that States would seek RPOs in line with and
as envisaged under Mational Action Plan on Climate Change, and devise mechanisms
for RPD compliance.

[Action: All States/UTs]

It is resolved that States would set up solar parks as per stipulated schedule and
explore possibility and feasibility to set up more such parks in their respective
states/UTs,

[Action: All States/UTs]

States/UTs resolve to mandate installation of Solar Rooftops on Government building
and consider issuance of directives/advice to local bodies for promotion of rooftops,
including compliance with provisions on roof top under Integrated Power
Development Scheme {IPDS),

[Action: All States/UTs)

States/UTs resolve to encourage Inter-state and Intra-state transmission of
renewable energy through various measures like allowing open access, not charging
wheeling charges, eross subsidy charges, banking charges etc. Also keeping in view
the RE target of 1,75,000 MW, States resolve to promote storage technologies, better
grid integration and grid stability, spinning reserves and energy access,

|Action: All States/UTs]
The States rich in wind resource agree to put in place a mechanism for forecasting

and scheduling of wind power either by utilizing the services of NIWE or any other

agency by 1st January 2016. The States also resolve to notify the mechanism for

scheduling and forecasting for intra-state transmission of solar and wind power.
[Action: All States/UTs)

The States resolve to discourage squatting on good wind potential sites for long
period and ensure strict adherence to the lime line fixed for installation of the
project.

[Action: All States/UTs]
States resolve to install solar pumps sanctioned to them within the stipulated period
of twa years from the date of sanction, and combine inclusion and promotion usage

of more energy efficient pump sets to reduce energy usage,
[Action: All States/UTs]

EA L L L L L
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NCCOEEE NEWS

Meeting of NCCOEEE Delegation with Central Power Minister Sri Piyush Goel was
held on 21st Dec 2015 at New Delhi. The Meeting was attended by Er.Shailendra
Dubey, Sri P.N.Choudary, Er. P. Rathnakar Rao, Sri Mohan Sharma, Sri. G.K.Vaishnav,
Kuldeep Kumar, Subhash Lamba, R..M.Sharma. The response of Govt after discus-
sion on various issues raised and changes to be made in the Act is ;

1.  Electricity Amendment Act shall be enabling provision & not mandatory on
states.

2. No cherry picking will be allowed & all power supply companies including pvt
shall have universal power supply obligation.

3. State Govts will have option to go with only Govt Supply Companies for power
supply, no compulsion for pvt supply companies.

4. State Govts have to notify their road map in 5 yrs time after enactment of Act
for segregation of carriage & content without any time limit for implementation.

5. Discussions with Federations of power employees & engineers will be held in
detail before finalisation.

6. Detailed meeting of NCCOEEE with Ministry of Power officials and later with
Power Minister inJan 2016.

7. Power Minister will attend General Body Meeting of NCCOEEE in Feb 2016 to
listen our view points and address the Electricity Employees and Engineers.

However the exact changes in the proposed Bill will be made available in writ-
ing by the Ministry of Power, after Cabinet approval. As such we need to
continue our struggle until final amicable decision in the interest of Power sector in
India and people at large.
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Energy Conservation Day Celebrated at ldukki unit
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Energy Conservation Day celebrated at Alapuzha Unit
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Energy Conservation Day celebrated at Kasargode unit.
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