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office of the Chief Engineer (Corporate
Planning), which suggests drastic
reduction of the posts of Electrical
Engineers in this technical organization
and at the same time suggesting
substantial increase in posts of ministerial
officials in technical areas of Generation.
The references of the document under
circulation are IIM report and the report
of so called Committee, which had no
representation of Engineers. One thing is
clear, either the originator of the document
in the planning wing does not have any
basic sense of engineering, leave alone
electrical engineering, or he is acting at the
behest of some vested parties having
ulterior motives. There is no other
explanation one can give on this if the
following are scrutinized;-

The draft document eliminates the KDPP
& BDPP, protection Divisions &
Subdivisions and SCADA Subdivisions,
generation divisions etc to name a few.
The “expert ‘Committee may not have
heard about the existence of thermal
stations of KSEBL and might have
considered that the protection divisions
and subdivisions are sheer waste of
money, when all generating stations are
protected with “"suitable barbed wire
fencing’’. Eliminationof equipment
monitoring Subdivisions seem to have
arisen from the thought that testing of
equipment is pure wastage of money and
time when all electricity meters are
functioning without any testing and
monitoring over the years.The committee
had found that since no clerical staffs are
employed in Chithirapuram, Kallarkutty,
Poringalkuthu and  Seethathode
Generation Divisions, such divisions do
not have any reason for existence.

Moreover there is unrealistic addition of
non technical employees in Generation
circles without any logic.

The Deputy Chief Engineer in the office
of the Chief Engineer Generation is
seensuggested for abolishing without
knowing its functional importance. In
India, KSEB is having the lowest
maintenance cost per MW for hydro
Power Plants. It is about Rs.4 lakh per MW
per year including salary and pension. For
Central Power sector like NHPC and other
private generators the figure is Rs. 40 lakh
per MW per year without considering
salary. At Moozhiyar, for any fault/
alarm/ tripping and other trouble, first
call will be to SCADA and a delay of one
hour for one generator can cause loss of
around 55000 units which can cost upto
Rupees three lakhs per hour during peak
time.There is absolutely no gain by
reducing HR cost in such critical areas. It
can be yet another classic case of “ Penny
Wise and Pound Foolish” decision of the
management, if implemented.

The above is only a sample instance of the
foolish suggestions of the so called expert
committee.This isonly a tip of the iceberg.
If the entire report of the committee on
Generation, Transmission, Distribution,
Civil wing, Corporate wing restructuring
are perused there can be much more of
such comical instances. Though this might
just be seen as yet another report by the
employees, the real agenda behind such
ill fetched moves should be understood by
one and all. In fact, the general public of
the State will be the biggest losers if this
premier organization is made to fall into
hands of bunch of conspirators, who want
the downfall of this organization by
creating chaos. s
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We urge each and every employee of this  rather than accommodating staff in un-
organization to shun their political \anted places. KSEBL can take a decision
interests and unite to thwart such moves ¢ creating a bench strength of excess
by vested interests. We demand the employees, utilizing them for immediate
management to reject the said report of ;54 urgent tasks that prop up now and
the committee constituted by the then We sincerely expect that wisdom
management and tO_IOOk at the whol'e will prevail andmanagement will
restructuring process in a more pragmatic - comprehend the ground realities and will

and prudenfc manner .Wi.th a view to  not proceed with such foolish suggestions.
effectively utilize the existing employees %
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consumer, it shall be through Direct Benefit
Transfer.
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MANAGEMENT OF GRID CONNECTED
RENEWABLE ENERGY SOURCES

Er. C. P. George

Renewable Energy is no longer alternate energy but has become a key part of the

solution to the nations energy needs. With the responsibility of framing National

Electricity Policy, Tariff policy and RE policy vested with Government of India and

with the National Grid in place; the availability and the scope of RE along with issues

in harvesting the renewable energy need to be analysed in national perspective to have

a realistic grasp on the consequences that affects us in the future scenario.

The sharp decline in the prices of wind and solar technologies in the recent
years by about 60% and 62% respectively between 2010 and 2018 (in kWh terms), has
led to a change in the relative importance of energy sources. Tropical countries, including

India, are richly endowed with the above resources, and can harness them in an
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innovative manner to meet energy requirements at decentralised locations. The historic
low tariff for Solar (Rs.2.44/unit)and for Wind (Rs.2.64/unit) achieved through the
introduction of transparent reverse bidding during 2017. In the recent reverse auctions
conducted by various state utilities, the derived value of solar energy was around
Rs.3/- per unit. Recently, large fluctuations have been noticed in the prices and it is
observed that the price variation is very much depends on the import policies in general
and the imported price of power modules for the relevant project.

The following table gives a general idea about the potential and status of the
renewable generation in India.

Resources | Estimated Potential| Total Capacity (India) | Energy Generated in
MW) As on Oct-2018 (MW) MU (2017-18)

Wind Power 3,02,000 33,000 52,666

Solar 7,50,000 26,580 25,871

Bio Power 25,000 8,100 15,252

Small Hydro 21,000 4,320 7,692

Total 10,98,000 72,000 101481

In India, the ground mounted, utility scale solar power industry is growing at
furious pace.From almost nil installed capacity prior to 2010, the total installed capacity
of solar power in India is over 21560 MW as on 31/03/2018. In parallel, the rooftop
solar sector has started accelerating too. The falling solar panel and installation price,
coupled with increasing grid tariffs especially for industrial and commercial consumers,
has made solar power an attractive option for consumers.
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The Scope & Future

As the entire energy security plan of the country is very much depends on achieving
the targets envisaged by the National Energy Policy laid down by NITI Aayog; we
may evaluate of the VISION which shall provide enough grasp on the scope and future
of the renewable energy sources to determine the energy security of the country.
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The data itself is self-explanatory. The share of RES in the total installed
capacity is envisaged to jump from 32% in 2012 to 47% in 2022 and to 66% in 2040 in
ambitious scenario.

Similarly, the energy share from the Renewable Energy Sources which was only 7.4%
during 2012 is planned for a leap with 17% during 2022 and then to 34.8% in 2040.

Kindly note that the Hydro Power generation and Nuclear Power generation is also
considered as renewable energy. In case of Kerala, with the inclusion of higher capac-
ity hydro, we shall have enough non-solar renewable generation. Based on the rel-
evant amendment proposed in the policies, Kerala may be in a position to sell the non-
solar REC (Renewable Energy Certificates) to other utilities for their RPO compliance.

Issues with Grid Integration of RES

While the advantages of the Renewable sources are undeniable, some natural
constraints should be considered, such as solar power being generated only during
daytime and its unpredictability and intermittency creates issues for its grid integra-
tion.

Grid integration means minimizing and/or managing the variability and
uncertainty aspects of the Renewable Energy. Unlike fossil fuel-based electricity
that can be generated steadily, renewable energy cannot be made to generate on
demand (or be shut down for later exploitation). The renewable energy-based
generation may actually rise or fall suddenly, causing inconvenience to grid man-
agers. Technically, Solar Energy/ Wind energy is described as an intermittent
source of electricity, where intermittency consists of two distinct aspects

* “Predictability / Uncertainty” refers to the lack of accurate knowledge about
future Solar/Wind Energy generation (e.g. sudden drop in solar power).
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* “Variability” is the known natural variation in Solar Energy generation just
as it exists on the demand side. (e.g. low demand at late mid- night and high
demand during late afternoon).

According to the Expert Group constituted by NITI Aayog, meeting the 175 GW
renewable installed capacity target by 2022, would not be as much a financial
challenge as a technical one. In Kerala Scenario, the integration of solar with the
state grid is a greater financial as well as technical challenge due to the fact that
Kerala Grid is being managed with uncontrollable variations in the peak and off-
peak demands along with wide variations in the seasonal demands. As such, it is
very important that we choose and use our resources with great care and vision
to ensure proper financial viability for the organisation along with the technical
feasibility for the grid operation as well as for ensuring most reasonable price for
the consumers in the state.

A typical demand curve of Kerala System
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Intermittency issue with Wind (Tamil Nadu)

an 10th Seprember, 2012

Requirement of extra spinning reserve for harnessing RES.

As such, we need to have spinning reserves with enough generation capacity as re-
serve to ensure grid stability and reliability. As these unpredictable variations along
with the natural variation in the generation output of the solar and wind results in the
lower capacity utilisation (lower Plant Load Factor- PLF) of the conventional generat-
ing sources to ensure grid stability and reliability of the supply.

Issues in Harnessing RES in Kerala Grid

It is observed that the distribution of consumer pattern in the Kerala grid do not help
us to augment the aggressive growth of renewable energy due to the fact that nearly
65% of the energy is consumed by 95% domestic plus LT commercial consumers and

17



£9 WYDEL BULLET

their demand dominate the time slot beyond solar energy availability, that is 06.00 AM
to 06.00 PM and peaks during 6.30 PM to 10.30 PM. Moreover, their consumption rate
is very much depending on the climatic conditions such as summer, rains or winter.

Harnessing solar energy with battery backup is the option for these consumers, but its
viability with present tariff structure is a point of debate. The integration of the solar
power, and particularly the roof top solar in large scale need careful evaluation of the
grid parameters and the existing generation resources available with us to tackle the
possible technical as well as the financial issues arising out of its integration to the grid.
Kindly note that with the present level of connectivity specifications and data integra-
tion, it is practically impossible for a Grid Manager to have clear assessment of the
solar power in the grid and take appropriate action in the event of demand crash or a
grid eventuality. As such, this necessitates the introduction of smart grid technologies
for large scale integration of RES to the grid. The implementation of smart grid tech-
nologies needs to go hand in hand with large scale integration of RES to the grid to
ensure grid security and efficient harvesting of renewable energy.

In case of Kerala & Tamil Nadu, the wind season (May to September) coincides with
the Monsoon. During the season, the demand in the Kerala system is the lowest due to
monsoon and monsoon related calamities, the small hydro stations shall be under full
mode of operations with flooding of rivers, spillage from the small reservoirs and even
spill threat from some major reservoirs. Thus, the investment in wind generation need
some in depth study on the system requirement, demand forecast etc. Moreover, as in
the case of the solar, the variability and intermittency issues need to be tackled through
appropriate smart grid technologies.

Complexity of Kerala Grid and Integration of RES

Generation Resource |Capacity/ Average Remark
with Firm Power Share (MW) | availability(MW)
Central Generating
Stations 1650 1320 @ 80% PLF
Long Term Agreement 1200 900 @ 75% PLF
Internal Hydro ++ 2050 1600 Subject to water
availability
Total availability is Less
Total 5800 3820 than 4011 MW
the recorded peak

As already stated, the complexity with the Kerala Grid is its variability in the demand
which normally varies from 2000MW during night off peak (01.00 - 04.00 hrs) to 4000
MW during night peak (18.00 - 22.00 hrs). The demand variation is further compli-
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cated with unprecedented consumption due to the soaring heat during summer and
heavy demand crash during the rainy seasons. With the integration of solar with
variability and intermittency, the system will get further complicated with the
management of unpredictable loads and unpredictable generating sources.

To evaluate the technical issue and its financial consequences, let us make an
evaluation on the annual energy requirement for 2018-19 along with average MW
demand of the state grid for various time slot in a day, as furnished in the table below.

It is observed that even without much penetration of solar in the grid we have excess
energy and power during all the time slot except the peak time. The aggressive inte-
gration of solar shall lead to further excess energy during the day time slot (08.00 -
18.00) except the night peak slot of 18.00 - 22.00 hrs. And during the night peaks, we
have serious deficiency in the availability of generation resources and solar is not a
solution. Further excess energy during the day time slot (08.00 -18.00) and will further
complicate technical issues in the grid management along with the financial viability
of the organisation. If we are not able to find market to ensure sale of these excess
electricity at reasonable rate, the entire investment shall be subjected to the risk of not
getting a reasonable return and its consequence shall adversely affect KSEBL and the
state energy sector.

It is observed that the average cost of electricity is much less than Rs.3/- per unit in the
day ahead markets and power exchanges during the 08.00 - 18.000 time slot when
the solar energy is available. This excess energy has been estimated consequent to the
bare minimum must run hydro power capacity of 550MW from internal hydro and
further reduction of hydro may not be possible. As the backing down the roof top solar
is not technically feasible with the present level of grid technology, the grid manager
shall be forced to maintain LGB (Load Generation Balance) by surrendering the en-
ergy from Central Generating Stations or the LTA. As such, KSEBL shall be forced to
pay at least the Capacity charges (FC) of surrendered power and ended up in pay-
ment of substantially higher per unit energy charges during the time slot between
08.00 -18.00 hrs. Moreover, the running of Hydro Stations with technical minimum
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throughout the day slot can lead to the underutilisation of water resources and spill-
age of reservoirs

In the present scenario of single National Grid with a National Policy for open access
without transmission charges, surcharges and transmission losses for encouraging so-
lar and wind energy, the investment in solar projects shall be competitive only if the
per unit charges are comparable with that of other states. Though the capacity utilisa-
tion factor (CUF) of the solar has been specified as 19% by CERC, due to the highest
rain fall for 3-4 months, it is observed that the CUF in Kerala is practically 16% only.
This means less than 4 units of energy per day per kWp of solar in Kerala whereas 4.6
to 4.8 units of energy per day per kWp of solar from other major states like AP,
Karnataka, TN, Gujrat, Rajasthan etc. In addition, the O&M cost for maintaining the
solar panel in Kerala is practically at higher side due to the highest rainfall and humid
condition along with higher labour cost prevailing in the state. This shall have great
impact on the competitiveness of the projects on commercial aspect as same shall ended
up at higher cost for solar energy generated in the State. The saving in loss reduction
aspect shall be nullified and over compensated by such state specific heads of expenses.

Extra investments and costs involved in Harnessing RES and its complexities

Following extra costs and investments are involved in the integration of solar and

wind to the grid.

1. Grid Infrastructure Cost

a. Grid connection Cost: include the cost of a new transmission line from the vari-
able RES plant to the existing grid, which would be higher than those for a coal-
based plant, due to lower CUF. This cost depends basically on the distance be-
tween the plant and the grid, the voltage level of the connection line, and the
availability of standard equipment.

i. For Solar, the grid connection cost is estimated to be up to 5% of the project in-
vestment cost for Solar;
ii. For onshore wind farms, it ranges between 11% and 14% of the total capital cost

b. Grid upgradation Cost: include the cost of additional network equipment needed
to strengthen the grid in order to integrate renewable power into the existing
grids. They depend mostly on the amount of renewable capacity, the location of
the power plants and the structure of the existing grid. This cost for a system with
20% to 30% Renewable energy share is estimated as Rs. 40/- to Rs.240 /- per
MWh

2. System Operation Cost: Refer to extra costs incurred in the conventional part of
the power system to accommodate the integration of RES in the grid.

a. Profile Cost: is a broad concept that captures all three impacts of the temporal
mismatch between VRE generation and load profile: 1) capacity costs (adequacy
costs) due to a low VRE capacity credit; 2) reduced average utilization of thermal
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power plants; and 3) curtailed VRE generation to maintain grid security when
power supply exceeds demand.
i. For 30%-40% wind/solar penetration the cost is estimated in the range of Rs.

1200-2000/ MWh

b. Short-term system balancing costs: Due to the variability and uncertainty
properties of VRE generators, the reserve capacity needed for up-and down-regu-
lation increases as compared to the case where the same energy is delivered by
conventional generation. The increased requirements for reserve power lead to
the extra costs for the conventional part of the power system. These extra costs
originate from the measures taken to ascertain increased reserve power, for ex-
ample, by the operation of conventional plants at partial load, the start-up costs
and contribution of conventional power plants with higher operating costs in the
power system, increased wear-and-tear and maintenance costs of plants. Kindly
note that a flexibility of 30% is allowed in scheduling of solar & wind in the pre-
vailing ABT regime and at least that much reserve is required in the system to
ensure grid security and stability.

Appropriate investment and development of the existing grid to the tune of smart grid

is the pre-requisite for proper integration of renewable energy sources to the grid.

Aggressive investment in the renewable energy sources with out appropriate investment in

the grid infrastructure will lead to great financial risks consequent to grid operational com-

plexities in harvesting the RES. This can end up at grid security issues and inefficiencies in

economic utilisation of resources and inefficient harvesting of the renewable energy from the

resources.

The Renewable Purchase Obligation (RPO)

Based on KSERC’s (Renewable Energy) Amendment Regulations, 2017, the non-solar

RPO requirement is 7% of the energy consumed excluding hydro power and solar

RPO requirement is 2.75% the energy consumed excluding hydro. The table below,

which is based on honourable KSERC’s (Renewable Energy) Amendment Regulations,

2017, provides some insight into the actual requirement of ‘Solar RPO’ for KSEBL.

Financial |Consumption Solar RPO Requirement of Solar
year (excluding % of total consumption Capacity inMW for the
hydro power) | (excluding hydro) MU | RPO energy

2018-19 (13833 2.75 380 261

As per the KSERC’s (Renewable Energy) Amendment Regulations, 2017; Solar
energy during 2018-19 is estimated as 380 MU. Based on the average energy
production from the solar plant in Kerala, the estimated requirement of solar
capacity for generation of 380MU is 261 MW only. As per the data available in
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KSEBL official website, we have 118MW of Solar available with us now in Kerala and
various projects up to 2IMW is nearing completion. In addition, 70 MW floating solar
by NTPC Kaymakam and 50 MW floating solar by NHPC along with the grid connected
solar roof top from individual consumers are getting integrated to the system in a big
way. As such, we have more than 261 MW of solar plants in the state during this
financial year.

Another important aspect is the introduction of “renewable generation obligation”
and mandatory requirement of bundled purchase of renewable energy for the future
purchases of electricity from coal and lignite sources. Moreover, tariff policy
recommends bundled sale of renewable energy even by the existing coal and lignite
generators by setting up additional renewable generation plants. Solar REC (Renewable
Energy Certificate) is one of the best options to comply the RPO requirement and it is
abundantly available for Rs.1/- per unit where as non-solar REC cost Rs.1.20/- per
unit. As per the KSERC's (Renewable Energy) Amendment Regulations, 2017; the net
levelized tariff for Solar PV is Rs.5.08 per unit in Kerala. With electricity available in
the market at much cheaper rate during the off - peak hours, the best option is direct
purchase of solar from short term market or the RPO requirement REC (Renewable
Energy Certificate) route. In short, there shall be adverse impact with respect to financial
as well as grid operational aspects in the policy of direct investment by KSEBL for
aggressive integration of roof top solar generating plants in the Kerala Grid.

Conclusion

Renewable energy is a great opportunity. The integration of Renewable Energy Source
to the Kerala grid is a greater financial as well as technical challenge due to the fact
that Kerala Grid is being managed with uncontrollable demand variations during the
peak and off-peak time slots along with wide variations in the seasonal demands.
With the integration of solar and wind with variability and intermittency, the system
will get further complicated with the management of unpredictable loads and unpre-
dictable generating sources. As such, it is very important that we choose and use our
resources with great care and vision to ensure proper financial viability for the
organisation along with the technical feasibility for the grid operation as well as for
ensuring most reasonable price for the electricity sold the consumers in the state. The
implementation of smart grid technologies needs to go hand in hand with large scale
integration of RES to the grid to ensure grid security and efficient harvesting of renew-
able energy. The large-scale integration of RES without in-depth studies in demand
forecast and without timely implementation of smart grid technologies shall end up in
adverse consequences in grid security aspects as well as to the per unit cost of electric-
ity sold to the consumers.

#*
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ARR, ERC, Tariff Proposal & Capital Investment Plan:

Control Period 2018-22

(Comments from KSEB Engineers” Association)

Evaluating KSERC (Terms and Conditions for Determination of Tariff)
Regulations, 2018.

Congratulating KSERC for the notification of the regulation.

We may point out the many norms adopted for bench marking the performance
including auxiliary consumptions, NAPAF etc of Generating stations are not
realistic and have large deviations with respect to the actual values.

It is observed that the nature of the stressed assets, the extra efforts and resource
requirements in the extended life of the lines, transformers, plants & machinery
etc. are not considered while deciding the norms.

Hence, we request Honourable commission to show adequate flexibility to
accommodate the changes in the issued base line consequent to the installation of
the appropriate metering infrastructure and on presentation of actual data during
truing up

The Petition:

Congratulating the management for the effort to present the petition within the
specified statutory frame work and with limited time. ( Kindly note that KSERC
regulation for tariff determination was notified only by 10/2018).

We appreciate the efforts in filing the petition in tune with the frame work speci-
tied by Electricity Act, the Tariff policies and the KSERC regulation for tariff de-
termination.

We may point out that these efforts would have been more meaningful if the
management would have taken appropriate steps in time for collecting the field
data with proper metering infrastructure and asset mapping.

Many points are presented with a view for future consideration, if not possible
for a correction now.

We request the Honourable KSERC may consider the time limitation and make
up the omissions and corrections in the petition with adequate leniency

General Consideration:

KSERC as a “Quasi-Judicial Body” is supposed to make the tariff determination
within the frame work specified by Electricity Act, the National Electricity Policy,
the Tariff Policy and the KSERC regulation for tariff determination 2018.
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The

KSERC may leave the other issues to the state government to take care of; in tune
with Section 65 of the Act and as specified in National Electric Policy and Tariff
Policy.

Transparency and professionalism in investment decisions shall deliver the de-
sired the results and rhetoric have no place in delivering the performance.
Transgrid-2.0 for 10,000 Cr.; Dyuthi -2021 for 4036.30 Cr.; 1000MW Soura Project
found mention in the petition. But it is observed that appropriate DPR of these
projects are yet to get approved from the Commission. As such, we have appre-
hension the lack of open discussion and transparency in many investment deci-
sions and about the expenditure on these projects beyond the approved levels.
The project like Soura & Filament free Kerala are supposed to be government
projects and the involvement of KSEBL on such joint venture business may be
done with appropriate clarity in the business function. We may submit that no
such clarity has been provided in the petition on such projects.

The accounts of JV ventures like Hydel Tourism & KFON have not presented in
the petition. May be required to ensure that their activities are not encumbered
with the envisaged business & goals of KSEBL.

Summery of ARR & Proposal

Summary of ARR, ERC & Revenue Gap

2018-19

2019-20

2020-21

2021-22

1 |ARR

14247 .34

15512.45

16348.70

17240.93

2 |ERC (@ ruling tariff? (2017-18)

13146.64

14113.20

14283.48

14722.01

3 |Gap

1100.70

1399.05

2065.28

2518.92

1100.70

1399.25

2065.22

2518.92

Tariff Revision proposal

(Rs. Cr.)

1 |Revenue @ ruling tariff

12430.59

15114.25

2 | Proposed

13532.30

15814.69

3 | Increase

1101.72

700.44

Some mismatch observed in the values and it is felt that the proposal is not enough to

fill the revenue gap fully.

Pre-requisite for Tariff Determination: Acquiring Correct Data

e The mandatory requirement of SBU wise accounts are meant for ensuring
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functional efficiencies in operation and maintenance of the functions with viabil-
ity.

The identification of the inefficacies in the functional area can be fixed only through
correct accounting of the assets and energy transaction based on the functional
classification
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The Interfacing points between Transmission and distribution need to be decided
with clarity to ensure correct classification of assets between Generation, Trans-
mission and Distribution functions.

Correct mapping of Assets with its actual life. & Integration of the data is
required for transparency and clarity

Metering infrastructure to ensure correct accounting of generation, auxiliary
consumption, energy handled by transmission at various voltage levels, transmis-
sion loss at each voltage level, energy sold and distribution loss.

There after Power Station wise/ Substation wise / ARU wise integration of the
data is required for transparency and clarity of the data and ensuring correct-
ness.

But it is observed that the verification of the data presented in the petition with
the field realities is not an easy task.

Hence Adequate flexibility to accommodate changes in norms and baseline data
may be provided consequent to the installation of the appropriate metering infra-
structure.

Generation:

Project wise financial data not available and hence no clarity on assets with its
life and O&M cost requested.
¢ As such, no cross checking possible on the correctness of the proposal a n d
its authenticity.
¢ Asset value with remaining depreciation period and useful life may be
furnished for every plant.
¢ Plant wise per unit cost of energy may be calculated to ensure the viability
of each plant and to locate the in efficiencies for further necessary action
¢ No steps proposed for Proper energy accounting and energy audit of the
plants with time synchronized metering between transmission and
distribution interfacing points and for auxiliary consumption. The correct
evaluation of auxiliary consumption, inefficiencies in the internal loads,
the excess loss in the transformers, excitation systems and other auxiliary
consumption need to be measured correctly.

SHEP Issues:

SHEP- Cost not approved: O&M cost of Poozhi-thode (2011), Ranni-Perunad
(20120 & Peechi (2013) which were commission earlier than 2014 were not
allowed by the commission during the last ARR order. The present status of these
projects has not furnished in the petition. We are concerned about the resources
spend in the project and the way the project shall be managed without allowing
the O&M cost in the ARR.

SHEP-Normative cost allowed: The actual expenditure is much higher than the
cost allowed. The O&M cost allowed is much less than the actual project cost. We
are concerned about the resources spend in the project and the way the project
shall be managed without allowing realistic O&M cost in the ARR.
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® Vilangad (7.5MW)

¢ Project cost:75.83 Cr.  Cost allowed: 5.92 x 7.5 = 44.4 Cr.
o Chimmany( 2.5 MW)

¢ Project Cost:14.58 Cr.  Cost allowed: 6.46 x 2.5 = 16.15Cr.
o Adyanpara (3.5 MW)

¢ Project Cost: 34.38 Cr. Cost allowed:6.46 x 3.5 = 22.61 Cr.
®  Barapole (15 MW)

¢ Project Cost: 127.5 Cr. Cost allowed: 5.92 x 15 = 88.8 Cr.
Approval Requested in this Petition:
8 SHEP projects & 4 solar projects: are stated as ongoing projects with specific
project costs.

New Hydel projects for the control period As per KSERC

Table 2.2 _ Y i pro) P i Renewable Amd., 2017

Name of Scheme |Gen Capacity|Design Engergy| Expected year | Project |@Rs. 6.5 Cr./MW (Cr.)
(MW) MU) of Completion| cost (Cr.)

Pazhassi Sagar 7.5 25.16 2020 - 21 87.99 48.75
Peruvanamuzhi 6 24.70 2021 - 22 87.23 39
Chinnar 24 76.45 2022 - 23 283 158.4
Anakkayam 7.5 22.83 2022 - 23 77.51 48.75

¢ Not clarified whether the capital investment approval of the project has
received from the commission and how the cost beyond normative cost shall be
accounted.

(And Generic Tariff Rs.5.54/unit for 35 years.is specified in the regulation based on with
normative project cost.)

We may request that an evaluation of the actual annual generation against the design
energy may be done for all the SHEPs before making future investment decisions.

Solar Investment Issues: Aggressive solar penetration is not advisable due to various
technical issues with resect to grid integration and market related issues.

The historic low tariff for Solar (Rs.2.44/unit) and for Wind (Rs.2.64/unit) achieved
through the introduction of transparent reverse bidding during 2017. In the re-
cent reverse auctions conducted by various state utilities, the derived value of
solar energy was around Rs.3/- per unit.

Generic Tariff issued by KSERC (RE-Amd), reg,2017 is Rs. 5.68/unit for 25 years.
Issues with grid integration: due to unpredictability and intermittency.

Do not have proper state regulation to take care of the scheduling and
unpredictability and variability in the generation resources.
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e Consumption pattern in the Kerala grid do not help us to augment the aggressive
growth of renewable energy due to the fact that nearly 65% of the energy is con-
sumed by 95% domestic plus LT commercial consumers and their demand domi-
nate the time slot beyond solar energy availability, that is 07.00 AM to 06.00 PM
and peaks during 6.30 PM to 10.30 PM.

e Though the capacity utilisation factor (CUF) of the solar has been specified as
19% by CERC, due to the highest rain fall for 3-4 months, it is observed that the
CUF in Kerala is practically 16% only.

e the O&M cost for maintaining the solar panel in Kerala is practically at higher
side due to the highest rainfall and humid condition along with higher labour
cost prevailing in the state.

e Extra investment Cost involved in Harnessing Solar (Ref- CEA-Gen. Planning
Criteria)

e Grid infrastructure cost & System operation Cost.
As such, we are of the opinion that the implementation of smart grid technologies
needs to go hand in hand with large scale integration of RES to the grid to ensure grid
security and efficient harvesting of renewable energy. The large-scale integration of
RES without in-depth studies in demand forecast and without timely implementation
of smart grid technologies shall end up in adverse consequences in grid security as-
pects as well as to the per unit cost of electricity sold to the consumers.

Renovation and Modernisation

® In case of Renovation & modernisation, unit wise or machine wise COD and
capitalisation may be considered as the O&M requirement shall starts from
COD of each unit.

Investments Not Included in the Petition

The capital works with respect to following not included?

PSDF works

Flood related capital investments

Modernisation with respect to SCADA at various Power stations
Moozhiyar Unit transformer replacement. (14 Cr.)

Panniar Unit Transformer replacement. (10 Cr.)

Utilisation of KDPP & BDPP: Zero gen. is projected during the control period.
e The asset need to be utilised appropriately for the following reasons

e  The variable cost energy produced from the plant is much less than the cost of
electricity in power exchanges during many peaks in every month.

e  There are shortage of power availability during peak hours even during the
normal conditions and in the eventualities like transmission constraints and
coal shortage, the plant shall be very much useful and viable

e  The plant will increase the stability of the grid in the region and can supply
enough reactive power to the grid which is absolutely necessary for a better
voltage profile in the locality.
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Can be utilised as a source for ancillary service, if required by SLDC

e In spite of the fact that there are better rates for electricity, the unit is not uti
lised.

e Need to be treated in par with NTPC thermal stations and make enough fuel
available for operation under favourable tariff condition and lack of resources

Hydel Tourism:
e The accounts of the Hydel tourism utilising the KSEBL assets not furnished
in the proposal.
* The establishment cost of the employees deputed
* Income from leasing the assets to hydel tourism
* Basis of the leasing rate on the assets to hydel tourism.
Transmission
e Do not have correct interfacing point with distribution and consequently

* There are issues with respect to correct mapping of transmission assets,
the asset value with useful life and depreciation along with O&M cost
based on normative standards

* There are issues in measuring the correct quantum of electricity handled at
different voltage levels and correct measurement of losses and operational
efficiency.

* Though STU is responsible for installation of metering infrastructure for
energy accounting and audit at various voltage levels. But it is not available
now and no proposal is included in the control period.

Transgrid-2: The project components needs to be evaluated and prioritised.

* Apprehension on the status of the approval of the various DPRs in the
project.

e Apprehension on spending in the project beyond approved cost.

Name of Scheme Estimates Cost | Estimates Cost Status GrantApproved Work awarded
(Cr) Accepted (Cr.) (Cr) (Cr)
Construction of 400/220 kV
Multicurcuit/ Multivoltage 57103 37103 MOP sanction |333.93 (90% grant - Rs. 460.27 Cr -
Transmission line from ’ : dated para 6.3 (24.05% above the estimate
madakkathara to Areekode 16.05.2017 | (i) of quidelines) coston 30-10-2017)
(Transgrid North -1) (Workin progress)
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® Apprehension over extensive use of HTLS in the transmission system

* As per CEA recommendations, the use of HTLS conductors need to be
considered on case to case basis based on technoeconomic analysis over the life
cycle.

* The terminal equipment rating at substations needs to be examined for en
hancement of power flow in a line. However, for new lines, proper system
studies need to be carried out to identify the corridors for use of such
conductor.



HFGEL BULLET &3

* The consequences on the effect of increase in transmission loss due to the

extensive use of HTLS need to be evaluated.

Distribution

Rationalisation of Tariff:

T&D Loss Reduction

We have 33 tariff classifications.
e 17 LT tariff classification,
e 8 HT tariff classification,
e 5 EHT tariff classification,
e 2 traction and

e Licensee bulk sale.

As such, no initiative in the proposal for rationalisation of Tariff.

The claim needs to be supported with appropriate data from the field or with
appropriate study reports. We may point out that the technical evaluation of the
data presented with the petition do not provide a supporting picture.

Normally, the LT level loss is projected as around 6% (as per the table 4.20 of the
projected losses, the LT loss during 2018-19 itself is projected as 5.99%). With 2%
loss is estimated even for a three-star distribution transformer in India, the only
genuine method to reduce the distribution loss is to ensure maximum sale at HT
level by resorting to HVDS. But it is observed that the % of the LT energy sale is on
rise and hence the claim cannot be admitted in toto.

Table 4.5 Energy Consumption in MU

Category 2011-12 212-13 2013-14 | 2014-15 | 2015-16 | 2016-17 | 2017-18
Domestic 7705.86 9313.36 | 8739.52 | 936726 9943.48 | 1028074 | 10574.84
Commercial 2141.22 2224.06 | 2229.06 | 2418.28 | 2735.36 | 2957.95 | 3063.48
Industial 1097.04 1101.96 | 1096.56 | 1096.93 | 1103.23 | 1131.91 | 1112.33
Agricultural 286.18 306.08 310.24 291.41 279.48 321.98 346.03
Streetlight 294.26 313,2 319.06 346.43 366.62 375.77 373.48
Sub Total (LT) 11524.56 | 12258.66| 12694.72| 13520.31 | 14428.16 | 15068.35 | 15470.15
HT Category 2586.27 2,687.56| 2781.64 | 2988.14 | 3130.94 | 3301.83 | 3494.04
EHT Category 1,24312 | 1,217.59( 1,243.85 | 1,158.45 | 975.06 826.38 1041.94
Railways 154.49 173.67 200.69 205.31 212.83 229.59 265.8
Bulk Supply 472.09 500.76 523.15 554.06 578.08 612.1 608.77
Total Sakes 15980.53 | 16838.24| 17454.05| 18426.27 | 19325.07 | 20038.25 | 20880.7
LT Sale % 72.12% 72.80% | 72.72% | 73.38% | 74.66% | 75.20% | 74.09%
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® More over as per the data provided in the petition, the LT/HT ratio for the entire
state during 2017-18 is 4.7:1 which is far below the CEA recommended ration of
1:1.

Investment in Transmission & Distribution.

e We support all type of genuine investment in transmission and distribution in
tune with the planning Criteria specified by CEA to ensure reliable supply of elec-
tricity with quality at reasonable cost.

e The investments decisions need to be transparent complying standards, guide-
lines and procedures specified by various statutory authorities including CEA,
CERC & KSERC and should be open for discussions at various levels before final-
ising decisions.

e  Viability of investment in Transmission & distribution. (Eg-100kVA Tr.)

As per CEA guidelines : spec. for out door enenergy efficient Transformer
3 St E
i hangifgyfor Lossin| Loss [Saving

Rating LMaX' Max. a day at Kwh | in in
KVA osses at . Losses at| | o .| @2% [ Kwh | kWh
( ) 509% % 100% %o 1?0 A>2 loading] @

Loading Loading or 25 o 0.58%

(Watts) (Watts) in units
100 520 0.58% 18001 2.00% {1,97,10,000 13,94,200(1,14,318 (2,79,882

e This is applicable for distribution lines and even transmission lines

As such, reliable supply of electricity to the consumer with quality need large scale
investments. But the investments decisions need to be done with transparency com-
plying all the relevant standards and procedures specified by the statutory authorities
and through open discussions at various levels.

The Pension Fund:
e C(larity account of the Pension Liability

e The estimated number of employees to be retired during the control period,
their terminal benefits and the total amount to be disbursed as pension
liability during the control period has not furnished.

e As per the petition, the assessed the unfunded pension liability, gratuity
liability and leave surrender liability at Rs.16147.70 Cr.

e Rs.3728.98 Cr increase in liability for the period from 01.11.2013 to 31.03.2017.

e The data on “Interest on the Trust Bond” is provided in the petition is shown
below.
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Total Interest on the total Liability to Master Trust
SBU Emp. ratio | 2018-19 2019-20 2020-21 2021-22

G 5.13 58.79 56.7 54.72 52.53
T 11.32 129.76 125.15 120.54 115.93
D 83.56 958.03 924.01 889.98 855.96

Total 100.00 1146.58 1105.86 1065.14 1024.42

Not clear whether this amount is enough to meet the entire pension liability for the
control period.

O&M expense and Employee Cost

As per the petition “the O&M expenses as per norms for the control period are below
the actual expense projection. This will lead to under recovery of genuine O&M costs.
However, KSEBL is taking earnest efforts to control the O&M expenses to the extent
possible. If any variation is found beyond its control, then it is humbly requested that
the same may be allowed at actual during true up”.

We are of the opinion that the excess O&M expense along with employee cost is
mainly due to the extensive use of the old assets beyond useful life specified to it and
lack of automation in its envisaged level. The operation of the assets beyond useful life
demand extra care and maintenance to ensure reliability. Hence, we request that the
O&M Cost and employee cost may be reduced through a specified road map along
with automation, modernisation and mechanisation.

e RLA study or condition assessment may be conducted on such expensive assets in
generation & transmission and may be replaced if found unreliable. If the study
provides extended life with reliability, same may be utilised with a relaxed O&M
norm based on the study reports.

® The assets in the distribution and other normal assets in the generation and trans-
mission may be replaced after useful life unless found fully reliable.

® The structural classification of capital works may be carried out by appropriate
organisational structure and it is ensured that the salary of the employee engaged
in the capital work is capitalised.

e Salary of the employee engaged in other functions and JV business beyond the
scope of ARR may be accounted from the relevant other function.

® The modernisation, automation & mechanisation need to be done in totality for
ensuring effective utilisation of the HR.

*
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AOI@(AD2AOD] (oI H B33, .. !

(afl©® ag)e@ilmI@ Voo,

MRS MN0aIM20W KSEBL g06qjoud &0) alello 20gomlem lomailensmealo.
23R coalRIvlnLl MOQEBUIHMIMVAla)jo TVICHTIHMWOS BHSINHWQo @RMAVGla)jo
MLNOAIM@IIE0 MOQEEBS)o alBla¥id:006B8)0 @RMIAOOIMEM a)M@IT WIH®O0) DB
@@IM)o $00alel. HORITBIMMTVGEla] TVICHDNH® DUBHBHIBHAN@IMY0 alBlaFiB00
6BBUY NS 0BNM@IM)o MAAUWD 0BT EYVIEAOECWO af) MBS TVOUDWAIEM) DEa O3
9880). §6AUBGITIAC 2003 HAF AUOCAOS HIMEINW alGleH &0068BU8 MSa|ICHENRO
MO2IEA0W MNIDWIO®o @RHWIGMIGIN). ERGIMOIW] HDAR CRAILIHW TVOENITUWIHSNIAN
alel afl3eey $elgld:8)05W)o aloM 0l¢ajod5)d8)0 MIBE3UMBBI0 M)SHOMSHO MANHS
20emZEOaaglmio TVoMLNIM TVABHIGIM)o KSERCHD)o eIflaj@lomg eaIglajomled &0
E0W 80} al0ladiB00CIMNOW] aldla)) calne Olea|dg)e8)e MdeguoamBglo TVada lenoad
C2091EH90S [IMOM ag@Ba flene®)o @oaId allallw caeIeIHSlC8 &0 HHUIRLIOD (alald
OOMEBB0 DNVDIHEHB)0 aBO@AN HeMBJallSla)) Hi®I00Q MIBE3EBUWY TVada(les)
SO0 B21TMNSBS@6M).

@@ImmMaucla] milallad allowiled eEajoR8s af)emildIVENIALH) BO0YHHND
CWIOS (alQIBOMIHH}AOM @RYAIWDIAOW @2R0LI MEa|oUd DY MUNINMOBIGE MeLIIM)
&HONBODIVIHBBM)0 @RYWTIMIGI B6MAVUBZMAV] GaldLNBS TVoMOEEEBUI @)SEBBEMERIN)0
M1BE3U0E06a|S1S5I8S @IEM.

@) Caloeel mean Computerisation myo automation myo MsajleleSlV®M)aVE]a))
ABQ1010EE RIUMHHI0}OS af)ePo DEa|OU8 @OAD &)S)MT @YSEMAN)o, automation
B)SJOT MSafleemM@IMmMaVela)) Daee cUMmOT®IVITE §#OHa0®s S)olavo
GalOPRIBH MoOoROMIEEINS al)MOWlaIMlaleéndmio 0D Olealodsgled mldecalafls)8s
@961,
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Electricity Act 2003

The Electricity Act 2003 perhaps is the
first enactment to be compiled making use
of the web and the process started in the
middle of 1999.Drafts were put up regu-
larly and the seventh draft appeared
in2002.Still the bill did not take the re-
quired shape at all and one pondered
whether the work was entrusted with the
right persons.Anyway the eight draft of
the bill was published by the end of 2002
and final one was put up early in 2003
and the act came in to being in 2003.

Thus even though the enactment was
done in the most transparent manner,
meanigfull effort to give shape to the act
took place only at the closing stages of its
compilation.This might be the reason, the
act still lacks in fundamentals regarding
the electrical engineering design practice
which is fully described in the repealed
act1910.

My effort here is to give a picture of
the elementary principles of the design,
thinking that it may be of help to the fresh
engineers who enter into the service of
KSEB.Well when I got posted to be in
charge of an electrical section in1970, I had
not had any experience in the particular
field.Hence practically my role in register-
ing a service connection was in marking
the amount of CD.And soon I came to
understand that the route of the service
line depended on the whims and fancys

34

Er. K.A. Joseph
(Rtd. Chief Engineer)

of the person who is entrusted with the
estimating work.The engineers in general
kept a safe distance in the matter.Later ex-
perience taught me that in general the sub-
ject was not comprehended in the right
sense by the engineers.

So when I was called upon to draft
the codes and procedures volume 3 on dis-
tribution in 1983, 1 had to go through the
repealed act 1910 and the distribution
system as given in the act, is given in the
codes and procedures.But it should have
been better if what is given under sched-
ule VII of the repealed act was given in
the codes and procedures.The act says" the
licensee shall before commencing to lay
down or place a service line in any Street
in which a distributing main has not al-
ready been laid down or placed, serve
upon the local authority and upon the
owner or occupier of all premises abutting
on so much of the street as lies between
the points of origin and the termination of
the service line to be laid down or
placed, twenty one days of notice stating
that the licensee intends to lay down or
place a service line and instructing that if
within the said period the local authority
or anyone or more of such owners or oc-
cupiers requiring in accordance with the
provisions of the license that a supply shall
be given to any public lamps or to their



Er. P.G. Ravindrankutty expired in his residence
at Thiruvannathapuram. He retired from KSEB
as Chief Engineer (Material Management) and
was former Secretary of Thiruvananthapuram Unit. |
His wife is a retried engineer of KSEB.

HFGEL BULLET &3

Er. C.K. Ravindranath expired in his residence
at Thiruvannathapuram. He retired from KSEB
as Deputy Chief Engineer and had actively participated in the
Hydel bullet Golden Jubilee celebrations.
J His sudden demise is a shocking news to all of us.

We offer our deepest and most sincere
condolences to these loyal members
May their souls rest in peace...

premises, as the case may be, necessary
distributing main will be laid down or
placed by the licensee at the same time as
the service line"

Much explanation may not be neces-
sary here but to state simply that the ser-
vice line is intended for a consumer and
that the route of the service line is to be so
selected that at least the portion of the line
abutting the premises, is to be placed in
the street, and that the service line becomes
a distributing main if more than a con-
sumer is connected to it.

The spirit of what is given under
schedule VII should have been included

in the Ele. Act 2003. Kerala is a land full
of vegetation and trees and it is in our in-
terest to see that the distribution system is
placed in streets to the extentpossible.
There was a time when for most people
,service line was taken as the one placed
in private property and distributing main
is the one placed in streets.Now the re-
sponsibility of the supply authority is to
see that distributing mains are placed ac-
cording to the needs of the situation and
to connect up consumers by service lines
at the consumers' cost. The service line
should terminate at the consumers' prop-
erty and extensions shall be taken only
from the portion of the line placed in the
street.

*
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Hydel Bullet Golden Jubilee (1968 - 2018) Celebrations held
at Sri Mulam Club, Thiruvananthapuram - Highlig
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Letters to the Editor

Dear Editor,

'90a0WOD IBSFOMM cIBWB 33enilell apal
M@ Er. 0&.all. 60IalIRIS)HEMOT CLI6MODIIT3,
2601603 236RVMIAUMOVITE H21WG2000) SE)S
o3loodlileniewie GROY MSWIM (0l S.I. WIHS
¢(SIMBNIMBY UAl93al0le03eWI0 AWM apan
@06RaNo aNVICNVO3 BEIWE).

0210O20M@ AERIMOIMI 236M &IAMINEIMIBS
munele 9emISE @RANSe ERYRJe AURIOM EMISHIH:
©IW1E3M] S.I. @REHID 603 Junior Engineer 0il&)@)
BAUEOMINS 21IS] HalM] S.I. WIS Cross belt @ CH
aflSlgl}. Cross belt @RYIATM]. S.I. (IO G 9] 2105
O@leOm™Jo Alexander o)(M Circle Inspector REMBIOEOE
0SB0 algAEN20WI0 S.I. HQ HIIONEOMZ MVACW)I
0200 DS6alS3 Goho RINMAISEN.

M2EODIOM 51-0 FIAIMIQ GRANZ FMEIRW 51
JE 220 621002000 &0 olen03 21908 al@lalds]
©lgleamy. @RMIRII M3ald2)W] NMR L10imenId
FOE0BOBSEN3 213030 AUMIRIM3. 6MEIROG (al@IMIWI
&09f M2EODIOTG Convener GRHW Er. G.Viswadevan
9210020600 &0 (KLV 2153 Ambassador) Picket
0alQ3o, M3S@M] 6M6EIRW arrest MIElgl3 Galdellm
A8 &W03o «PMIVIEIM] al@laldS]. 6M6URWE ol
AU GallOLl 20M)20W] MM M2AGo0 6V 3.
Er. G.Viswadevan @0WI@ &1san 2€MIa0 @200
021002000 S0 o8003 02WMm]. MEIROBE)0
@OQY U@l Caldellm MO &WOlealIWl.

ED6UROMOWIRT MoRMAMBIOWHILIZo GenIdAW
2@ OOTIOA! aB(IFo MPWAIY @RRJOTIMIEAE]
0388 (Graduate Junior Engineer 20068673 6&JS3010)
@3 23an3 Advance increments MRIMIAOMIMIBS
@®J0) 66 BliMo M1 M2G0 aBOe WM
GRWB8 HOMIRNE M2Ae2IWEIMI.

T.S. Padmanabhan
Member No. 167

Dear Editor,

The conduct of the Golden Jubilee event of
Hydel Bullet was excellent. It was a grand event
which was well managed. I expected the

presence of Er. G. Viswadevan.

The presence of a large number of
engineers, former office bearers and former
editors of Hydel Bullet made it a unique event. I
congratulate the present office bearers of the
Associationand the organisers of the event. They
have proved their mettle. I wish all the best to all
of them.

The special issue is a rare publication. Itis
well brought out. The presentation is very
pleasing and exceeded my expectations.

Within 1968 - 1981 where was an
interlude when I did not bring our Hydel and
Hydel Bullet.

I have never been designated "Chief
Editor" of Hydel Bullet.

I'had worked as chief editor of HYDEL for
4 years, associate editor for 1 year and
ex- officio member of Editorial Board for 2 years.
I had brought out HYDEL and Hydel Bullet
during 1972 - 1974 on behalf of the Association
without having any designation.

The plaque issued to the Editors of Hydel

Bullet is a very beautiful memento.

I appreciate the sincere efforts to make this
a great event.

T.S. Padmanabhan
Member No. 167
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O H U3 GRWEHNME aileIdavo
Chief Editor, Hydel Bullet
KSEB Engineers’ Association, Panavila,
Thiruvananthapuram - 01,
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