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Be Proactive.........

KSEB Engineers' Association is conducting the 65" Annual

General Body Meeting at Fine Arts Hall,Eranakulam on May
13,2018. Every year along with the AGB meeting, association
conducts national seminar on topics of contemporary
relevance. This year, the seminar topic selected is Proposed
Amendments in Electricity Act and its Impact on Indian
Power Sector.

The Indian Power sector has gone through dramatic
changes over the last fifteen years since the introduction of
the Electricity Act in 2003. The Electricity Boards in many
states have been unbundled and separated into several
functional utilities, viz. Generation, Transmission and
Distribution. In many states Generation sector is delicensed,
non discriminatory Open Access is introduced in
transmission sector and the distribution sector is privatised.
The whole sector has been brought under the scrutiny of
independent regulators. There is assured return of 14-16 %
onequity to the utility companies for attracting investment.
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When stocks are taken after fifteen
years, then present status of the sector
needs a detailed evaluation. The objectives
envisaged have not yet been achieved
fully. It is imperative to note that 45
million of the rural households across the
country still have no access to electricity
despite idle generation. In many states,
the electricity tariff has not been
rationalised and is still decided by the
governments. The power sector has to
catalyse the ambitious 7- 8 % economic
growth of the country.

The proposed amendments in the Act
mainly aims to bifurcate distribution sector
in to content and carriage. It may pave
the way to speedy privatisation. That is
why the employees and engineers in this
sector throughout the country oppose the
amendments on a common platform
called National Coordination Committee
of Electricity Employees and Engineers
(NCCOEEE). The impacts of the
amendments in power sector as well as
consumers need to be examined. This year
in our AGB Seminar, the experts in power
sector, journalists, thinkers,
consumers, representatives etc. are
presenting their views on pros and cons
of the amendments.

free

KSEBL is also passing through a
serious phase change. The planning
department has almost been defunct for
several years. There was no proper
generation, transmission or distribution
planning in KSEBL. The organisation as

a whole was made an instrument for
achieving political goals of the ruling
parties. Ad-hoc and random plans are
being prepared and implemented without
rigorously analysing the real costs and
benefits.

Massive investments shall not be
made without assessing the feasibility and
financial viability. The utility is being
pressurised to take over defunct and
useless thermal stations abandoned by
corporates.
facilities are taken back, making the past
investments as sunken cost without any
possible recovery. Assets and facilities of
the utility are being snatched away for
unviable dreamy projects without any real
benefits and violating the provisions of
Electricity Act as well as its Subordinate
Regulations. Engineering places are being
“flagged” without any justification and
flouting norms according to whims and
fancies of an association. The pension fund
is another concern which the employees
now have.

Land and infrastructure

All employees and engineers in
KSEBL should be made aware of the
ground realities in the organisation and
oppose the initiatives that are detrimental
to organisation.
employee, stakeholder and citizen must
respond positively to bring in growth and
prosperity to the state and nation. We
earnestly request all Engineers to actively
participate in the AGB meeting and make
it a grand success.

Every engineer,

*
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Tips for a Happier Work Place

We spent at least one third of our active
time in a day at our work places. This is a
sizeable number. An unhappy work place
will badly affect our mental as well as
physical health. Being happy at work
might not always seem easy, but it is very
much possible. Following tips will help
you to be happier at work.

1. Avoid negativity in the workplace
No matter how happy you are, negativity,
gossip, and complaining coworkers can
be a drain on your energy. Instead, try to
make friends with coworkers who are
positive, collegial, and can provide a good
network of support and resources.
Better yet... be that positive, supportive
person. Chances are, it will also advance
your profession.

2. Make your workspace your own
Since you spend so much time at your
workspace, it will go a long way if you
make it comfortable, relaxed, and
reflective of you. Keep it simple. Badly
organized workspace can lead to
distraction. Try to keep your table clean
with minimum number of files.

3. Set three small daily goals
Sometimes we feel disappointed due to
constant interruptions of emails, phone
calls, and competing priorities. Realize the
fact that these are all part of our job. We
may feel that the pre-planned jobs are not
progressing well. In this case write down
three small things that you would like to
accomplish each day - and then crossing
them off the list as you do them - you can
remind yourself of the great progress you
actually are making.

Er. Krishnakumar M.
Assistant Engineer

One of the best

ways to set and track your daily work is
with a Kanban board. A Kanban board is
a work and workflow visualization tool
that enables you to optimize the flow of
your work. Physical Kanban boards,
typically use sticky notes on a whiteboard
to communicate status, progress, and
issues. Basic Kanban board classifies task
as “To Do”, “Doing” and “Done”. Now
software based Kanban Board is available.
It's simple, yet effective.

4. Take ownership
professional development
Professional development will help you
feel connected to your career and grow as
a professional. Listen to advice from senior
engineers but be the leader of your own
path. Focus on where you want to be,
rather than where you are now. Take
steps each day that advance you toward
your goal.

5. Be future oriented

Be engaged in the present, but don’t lose
sight of the big picture. The best way to
achieve goals is to have one longer-term
(Roughly three years or so ) goal . Lay out
the steps you need to achieve this goal on
a flowchart and establish a timeline for
each step. Focus on one step at a time.
Make sure your daily task list includes
something tangible that moves you toward
the next step in your goal process.

over your
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AN ENGINEER'S DIARY

1. Kerala State Electricity Board

My first appointment in KSEB was
in Chengulam Power House at
Vellathooval. The Minister for Electricity
was Mr. M.N.Govidan Nair and the
Executive Employees Union was very
powerful at that time. I was appointed
against the transfer vacancy of a Junior
Engineer belonged to that Union who was
not willing to be relieved. So I had to work
as HD for a few days in the Generation
Division, Pallivasal under the Executive
Engineer, Sr. John T Jacob. All staff
members of Panniar, Chengulam and
Nariamangalam Power Houses were
staying in Kallarkutty KSEB Quarters.
Almost all Junior Engineers working in
these Power Houses were from this 71
Batch fresh appointments. So there were
many Bachelor Engineers staying in
Kallarkutty and so we enjoyed a good life
of friendship. Looking back memories
crowd in conjuring up with many images
and incidents which I want to record here
failing which the 31 years of the history
of KSEB from 1971 will fade out from the
coming generation of Engineers in the
Board.

I was fortunate to meet many of my
Kallarkutty friends at various periods of
my carreer in KSEB. After one year I was
transferred from Kallarkutty to
Transmission section, Poovanthuruth. Mr.

Er. Jacob Samuel
Rtd Member, KSEBL

G. Ashokan, Assistant Engineer and Mr.
M.M.Cherian, Executive Engineer at that
time in Poovanthuruth were the two
unforgettable characters in my life. There
was a jeep road through the forest area
mainly for the inspection and
maintenance work of SEP-NEP 110 KV
Line. This jeep road was crossing a small
canal in which there was some water
during the rainy season and it was difficult
for crossing the canal at that time with the
jeep. So a small wooden bridge was
constructed across that canal. When the
Bill of this wooden bridge came to the
Division office the DA made an objection
note that the old bridge was not
accounted. Knowing well that this was a
new bridge the Executive Engineer
wrote on the side of it that the old bridge
was washed away by the flood !! Similarly
there was another incident at that time
which I think is worthy to be noted here.
After taking the measurement of a work
the Junior Engineer, Koothattukulam Sub
Station wrote in the M Book that the
measurement was taken as per the
directions of the Assistant Engineer. On
seeing this, the Assistant Engineer of that
Sub Division was shocked and came to the
Division office with that M Book and
asked the Executive Engineer what could
be done for it. Executive Engineer then

9
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took the pen from Assistant Engineer and
completely scratched what was written by
the JE not with his pen but with the pen
of Assistant Engineer and then asked him
who had done this.Assistant Engineer
said that Sir it is you who have scratched
it. Then the EE told that the M Book
belonged to the JE and he alone could
write in the M Book and so it was done by
him !!

Mr. Ashokan was a man, plain to the
point of blunt and had no diplomacy in
dealing with others. When Sri. Ashokan
was promoted as Executive Engineer, he
was posted in the Electrical Division
Vaikom. At that time there was the Sports
meet of Asiad in Delhi which was being
transmitted live in TV. But the TV
programs were available only in
Trivandrum. He was interested in
watching the sports programme of Asiad
in TV much more than his profession and
so he took nearly one month to come to
Vaikom to take charge of his promoted
post of Executive Engineer. Like this there
were many stories about him. When the
Division Office staff made a big protest
against the shortage of drinking water,
immediately he purchased three or four
buckets and asked the peon to fill up the
buckets with water from the well every
morning and thus simply solved that
problem. The Staff who wanted to
continue the protest at least for three or
four days found no alternative but to stop
the protest started by them forthwith. At
that time I was in the Transmission Sub
Division, Vaikom and he was very friendly
with me.

14

There was one Jacob Sir who had
contributed very much for the
development of the Electricity Board. The
Load Despatch Station was originally
started by him with that large campus and
quarters as what we see today there in
Kalamasserry. I had seen him only once
in Chengulam Power House at
Vellathooval while I was working there
as Junior Engineer in 1972. He was a
person with high technical caliber and so
many technical problems not only in KSEB
but in other companies were also solved
by him. Once there was a technical
problem in the Hatchery at Chengannoor
and they called the TMR Executive
Engineer, Pallom to rectify the same. He
told them he would send his Engineer and
if he could not do it he would come and
rectify it and Jacob Sir was sent to the
Hatchery and he rectified it. The Executive
Engineer had so much of confidence in
him and hence he was able to make such
a show before them artfully concealing his
incapability.

While he was working in the Carrier
Sub Division office at Pallom, one day the
carrier cubicle was not working properly.
He was able to find out the exact problem
after checking the circuit of the carrier
cubicle which off course had taken some
time. Then he went out of the carrier room
to the canteen for taking a cup of coffee.
When he came back to the carrier room to
repair the fault, surprisingly he found that
the carrier cubicle was working properly.
His Sub Engineer Sri. Sakkaria was found
in the room. On asking him, he admitted
that he had made the cubicle working by

9



giving a few hits on it with his hand.
Thereafter this was known as Sakkaria’s
method.!!

I had to work for nearly 5 years as
Assistant Executive Engineer in TC Sub
Division, Viakom. The main work was the
construction of 110 KV Sub Station at
Viakom and Electricity Minister came to
Vaikom for the inauguration of 110 KV
Sub Station. There was a norm that the
local MLA should be the Chairman of such
functions and when I told this to our Chief
Engineer, he said that why not the KSEB
Chairman could sit as the Chairperson of
a KSEB function. And so the Chairman of
KSEB was the Chairperson of the
function. Seeing this on the Invitation card,
the Vaikom MLA was very angry and told
us that he would conduct a party meeting
in front of the Sub Station and nobody
would be permitted to enter to attend the
function. After a lot of negotiation he
agreed to come to the function as a guest
speaker and said that he would speak out
in front of the Minister about this
humiliation of an MLA. We also agreed
to it. Though MLA was of opposite party,
Minister was seen talking so friendly with
him ignoring the Chairman, Chief
Engineer and other Officers of the Board
when he came there. In the function the
MLA spoke in anger for not inviting him
as the Chairman of the function. Then the
Chairman of KSEB stood up and made a
total apology for this. However in the final
item of Thanks giving I said it happened
because the norms of Politics were not
known for the Engineers working only in
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the technical field. Then I could see an
angry look from the Minister.

Sri. C.P.Thomas was the Executive
Engineer in Transmission Division,
Poovanthuruth while I was working in
Vaikom under that Division. There were
many contract works on which we always
had some differences of opinion. There was
a Contractor in Ettumanoor who had
contacts with higher officers. Once he was
carrying out the concreting work of RCC
Posts of the Capacitor Yard at Ettumanoor
Sub Station, I directed him to wash the 20
mm metal and remove all the small tiny
metals and dirt and use only pure 20 mm
metals for concrete. He contacted the
Executive Engineer when I left the site and
Sri. C.P. Thomas came there and directed
the contractor not to obey the instructions
given by me. The Assistant Engineer
Ettumanoor informed the matter to me.
Then again I went to Ettumanoor and
asked the contractor why he was not
obeying my instructions. He said that he
was doing as per the directions of the
Executive Engineer. From there I
contacted the Executive Engineer over the
phone and then he scolded me for
purposely making loss to the contractor
by giving additional work of washing the
metal which was not actually required
since there was no dirt but only small tiny
pieces of metal which could not harm the
strength of concrete. After he gave me a
severe firing, I told him that for 1 cubic
meter concrete there would be about 0.9
cubic meter metal and the sand added
would be filling up the voids in the metal.

9

15



‘) HYDEL BULLET

So if small and tiny metal pieces were also
included in the 20 mm metal that would
fill up the voids of the metal and the sand
added would become excess. With the
result you would get about 1.5 cubic meter
concrete for 0.9 cubic meter metal which
means that concrete is week. Immediately
he agreed with me and said you could go
ahead and I directed the contractor
accordingly. That was the personality of
Sri. C.P.Thomas.

Another controversy during that
period was how to pay for an item to the
contractor who did only one part of the
work. That item was supply and fitting of
U bolts for Cross Arms. The contractor
had supplied the full quantity of U bolts
as per the agreement. But a few U bolts
became excess which were not required
for fixing the Cross Arms. The rate was
for supply and fitting U bolts which was
comparatively very high. The Executive
Engineer wanted to make the payment for
the excess U bolts after deducting the
labour charges from the rate fixed for the
item in the agreement. In that case the
contractor would get a very high amount
for the excess U bolts supplied by him. But
I was of the opinion that it was not fair to
deduct the cost of work not done by the
contractor, but only to pay for the work
done by him namely the cost of U bolts
supplied in excess. Finally that was also
agreed by him. There were many such
incidents during that period, but once he
was convinced, he would never carry any
ill feelings towards me.

16

One thing he always told me was
that the Contractor is the man who has
executed an agreement with the Board
and so they are equal partners as far as
the work is concerned, where as you are
only an employee of the Board. Since the
agreement conditions of the Board are
almost one sided, the contractors cannot
easily escape without properly executing
the work. So in almost all cases the
Executive Engineer had to agree with my
decision. But later I understood that one
thing what he said was correct that when
the contractor went to the court of law,
the court would always be on the side of
the contractor since the agreement is one
sided. Once a Judge has also said that the
Court is not only a law court, but it is a
law and order court. That means the
verdict of the court will be not only
according to the law, but will take into
consideration the justice of the case also.
Once an accident had occurred for the
worker of a sub contractor, the verdict of
the Judge was to pay him the
compensation by the main contractor.
When the lawyer of the main contractor
objected to it, then the Judge said that any
way the poor man has lost his hand and
the other man has the money to pay and
so let him pay. The Court can make such
verdicts, but the officers can go only strictly
as per rules. Otherwise vigilance reactions
will have to be faced.

A new building attached to the
main Substation was constructed at
Pallom for fully accommodating the 11 KV
Panels newly purchased. Normally the 11



KV Panels were arranged in a straight
line. The new building constructed for the
11 KV Panels had no sufficient length to
accommodate all the panels. This was a
big question at that time and the Chief
Engineer came to Pallom to find a solution
for this. In the discussion with the Chief
Engineer, Sri. C.P.Thomas told a story. He
said that the maximum length of an object
that could be taken inside a room is the
diagonal length of the door. A
mathematician saw a servant with a very
long broom stick inside the room. He
waited there to see how the servant gets
out of the room with such a long broom
stick. He saw the servant going out of the
room holding the broom stick horizontally
in his hand. He said similarly the 11 KV
Panels could be fitted in the new building
in L shape with a dummy panel for the
bend portion. Everybody was surprised
on hearing his simple solution which had
been a headache for others

The construction of Staff Quarters
at Vaikom was almost completed.
However by mistake there was an excess
issue of 20 tons of cement. Nearly 400 tons
of cement was used for the work and this
20 tons was only 5% of the total issue. So
the contractor wanted to treat it as excess
issue and recover from him at the issue
rate. I was not agreeable to it and asked
him to return the same to the store for
giving the final bill. This became a dispute
with the contractor and finally he took
the same for his work in Edappon. The
store keeper at Pallom refused to approve
the transaction and finally it became a
vigilance case. When the Vigilance Officer
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came, I gave a statement fully supporting
the Assistant Engineer since he was an
officer who had very sincerely supervised
the work and I had full confidence in him.
The Vigilance officer was a Civil Engineer
in KSEB and the Assistant Engineer’s
brother was also a Civil Engineer in the
Board and was a friend of this Vigilance
officer. I found that the case was slowly
moving against me. Then I went to Sri.
C.P.Thomas for his advice. Then he told
me that the Assistant Engineer would join
with the Vigilance Officer and I would
become the main target for them. I could
not believe it at that time, but it happened.
Then I understood that he could make very
accurate predictions. Truly speaking he has
inherited the fate of Cassandra whom God
Apollo has given the gift of accurate
prophesy, but later angered and ordained
that nobody should believe her. Whenever
I said to him about a problem, he always
corrected me that it was not a problem,
but a task for you. This has very much
changed my attitude to deal with such
problems

While taking my statement, the
Vigilance officer asked me whether the
excess 20 tons of cement was available at
site. When I said yes, he asked me how you
knew that it was available there and had
you seen it. Then I understood that he
wanted to trap me in the case. So I asked
him how you knew that the then Prime
Minister of India was Mrs. Indira Gandhi,
whether you had gone to Delhi and seen
her sitting in the Prime Minister’s chair.
With that he ended that interrogation.
After that Vigilance enquiry Chenganoor
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AEE contacted me and informed that I was
made the first accused and to meet the
Vigilance officer personally to settle the
case. However I did not met him, but
nothing had happened for nearly 7 years.
Later a vigilance enquiry was ordered for
the case with a different Presiding officer
and Presenting officer. The Vigilance
officer came there and spoke a lot of
abuses against me as myself a corrupted
officer. I said that this was nothing
concerned with the case and what he had
to say was only my involvement in the case
revealed on his enquiry and this kind of
statement should not be allowed. The
Presiding officer then said what all he said
were to be written down and I could ask
questions to him the next day. I was a little
disturbed and consulted my friend about
this. As per his advice the next day I asked
him from where he got this information.
Such allegations were not present in any
of the statements he had taken from the
many witnesses for the case. Then he
fumbled and did not answer the question
and said something else. Again I had to
ask the same question about three or four
times. Then the Presiding officer told me
that he had no answer for the question
and so I should stop repeating the question.
Then I said the question would be repeated
until I get an answer for it. Finally he had
to admit that nobody told him anything
like that. Then I said ok. Thus I could
establish that what all he had said was a
lie statement. In this way after so much of
trials and tribulations I was able to save
myself from that vigilance case. This was
the first vigilance case against me in my

18

service in the KSEB. In fact I had very
much difficulties to face it in the initial
stages. At that time I happened to read
the Malayalam translation of the
Autobiography of Agatha Christie in Kala
Kaumadi Weekly and one paragraph of
that gave me the courage to face any
adversities like that in life. So still I keep
that message in my mind as the holiest of
all the Holly Gospels.

The next vigilance enquiry came
while I was about to transfer from Vaikom
to Kalamasserry. This was about the
construction work of a Sub Station in
Kottayam Medical College Campus. There
was also a story behind this Sub Station.
The then Transmission Superintending
Engineer Sri. Neelakanta Swami was
admitted in the Medical College hospital
for a minor treatment. While myself and
the Assistant Engineer Vaikom Sri.
Saifuddin were returning from Kottayam
after looking for a site for a Sub Station in
Kumarakom, we met Sri. C.P.Thomas on
the road and he said that our
Superintending Engineer was admitted in
the Medical College and asked us to come
and visit him. As per his direction we also
went to the Medical College and
accidently the Medical College Principal
was also present in his room. On hearing
about Sub Station from our talk, the
Principal said that there were frequent
interruptions of supply in Medical College
and so a Sub Station was very much
required there. Then Sri. C.P.Thomas told
him that normally 5 Mega Watt local load
was required for constructing a Sub
Station, but here we could construct the



Sub Station not for load, but for life if you
could provide the required land. The
Principal agreed to it and the next day
itself we got the required land in the
Medical College Campus from the Village
office. That was how the Medical College
Sub Station had come up. But however the
Principal did not get his pension on his
retirement for handing over the land to
KSEB without Government sanction.
What a miserable irony and after math of
Government laws!!

The land handed over to us was a
slightly hilly area and some leveling work
was required for the construction of the
Sub Station and the yard for installing the
Transformer and other outdoor
equipments. The leveling work and the
construction of the Sub Station building
were awarded to a contractor. There was
some low lying area in the plot allotted
for us and the excavated earth of the land
was intended to fill up the low lying area.
At the site of this Sub Station there was
no office for KSEB and the work was
supervised by the officers from the
Ettumanoor section. The contractor
started taking the excavated earth from
the plot to fill up the nearby paddy field
bought by him. My relative was a PWD
Engineer whose office at that time was in
the Medical College informed this to me
and immediately the Ettumanoor officer
was directed to go to the Sub Station site
and prevent the contractor from doing so.
There after this was strictly watched by
the Ettumanoor Section and the contractor
was not allowed to take any excavated
earth from the site. But he had some
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contact with then KSEB Chairman and as
per his direction, the Superintending
Engineer asked me why not you allow the
contractor for taking the excavated earth
from the site. Then I told him that this
could be allowed if he could give this in
writing. That was the story of the site
leveling for the Medical College Sub
Station. Almost at the time of my transfer
from Vaikom, a Vigilance officer came to
the site together with this Superintending
Engineer for enquiring about a complaint
against me for permitting the contractor
to take away the excavated earth from the
site. Fortunately before starting the work,
the initial levels of the land had been taken.
On checking the earth taken for leveling
work with those initial levels, the Vigilance
officer found that the low lying area was
filled with more than the excavated earth
taken from the plot. This was because
when one cubic meter earth was taken,
this would be slightly more than one cubic
meter in the loose condition. So the
Vigilance officer could not find any blame
on me. Then the Superintending Engineer
said who knows whether the contractor
had taken any earth from here. Remember
this was the man who had previously
asked me to permit the contractor for
taking the excavated earth from the plot.
Then I could not control my anger
towards him and told him in a harsh tone
pointing my finger towards him that you
should not say like that.
Note : Opinions expressed in this article is
exclusively attributed to the author and
Association has no bearing on this.

(To be Continued......)
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Voltage Sag Profiles Based Fault Location in
High Speed Railway Distribution System
Er.Anoop Vijayan

Operation parameters of the high
speed railway distribution system
can be obtained from the Remote
Terminal Units (RTUs) installed
the box-type substations.
Therefore, the voltage sag profiles
may be utilized for fault location.
This paper proposes a novel
strategy for fault location in high
speed railway distribution system
by the measured voltage data of
the existing box-type substations. The proposed method makes use of the difference
between the calculated voltage and measured voltage at the end of the lines to locate
the fault. Assuming that the fault occurs at any possible box-type substations along
the lines, the faulted line section is identified with the defined difference sequence.
And then the exact fault location can be obtained with a searching procedure in the
identified fault section. Considering the effect of equivalent capacitance, each line section
is modelled with the model to improve the accuracy of fault location. The validity of
the proposed method is tested extensively in the simulation model of a real high speed
railway distribution system. The proposed method is not affected by fault type and
fault resistance. Furthermore, comparing with the offline detection method of
underground cables, it does not need any additional devices and will not interrupt the

system operations.

INTRODUCTION - As the electrical power supplies signalling, communications,
and other railway integrated electrical equipment, high speed railway distribution
systems play an important role in the railway transport. Nowadays, it is common in
China to use the underground cables in all the transmission lines for power supply. In
order to avoid the grounding fault influence on running equipment, the high speed
railway distribution system in China is designed as a low resistance grounded system,
as shown in Fig. 1.
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Fig.1 The Structure of the High Speed Railway Distribution System

The railway distribution system has two 10kV radial transmission lines
[1-2]. The primary line supplies railway signal, and the second line supplies
communication devices and railway stations. In general, these two continuous
transmission lines work and supply separately. Power resource in Substation A is
feasible to supply one of the two continuous transmission lines and power resource in
Substation B supplies the other one. The two substations are the backup while a fault
on one of the lines. The railway distribution system usually built along the tractive
power supply system which is the power resource for trains. Due to the high speed
railway across many regions, the length of the railway distribution system is always
over several hundred kilometers.

In order to overcome the limitation of existing fault location, this paper proposes
a fault location method that utilizes the measurement devices have presented in the
high speed railway distribution system. The method employed the voltage sag
measurement data from the primary substation and the terminal box-type transformer
substation at the end of continuous transmission lines. A difference sequence including
position information of each box-type substations, is defined to seek for faulted section.
Then an iterative step is used to search the exact fault point in the preliminary fault
section.

Given the cable characteristics with significant distributed shunt capacitive
component, the proposed strategy establishes equation relationships among primary
substation positionyfault point, and terminal box-type substation. Only the voltage
amplitude data at the end of the line is demanded in the difference sequence function,
so the proposed method does not require any synchronization information more.
Furthermore, the proposed method is also applicable for faults with high resistance
value without requirements of fault model and fault impendence. Because of that, the
proposed method improves the fault location efficiency greatly in the high speed railway

distribution system.
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VOLTAGE SAG CHARACTERIZATION PROFILES

When a fault occurs on a feeder, voltage sags propagate different characteristics along
box-type substations. It is possible to locate the fault by investigating the voltage sag
characteristics. Therefore, the proposed method identifies fault location with the
measured voltage profiles after a fault happens.

i) Sequence networks

There are many box-type substations with loads taps along continuous transmission
lines in high speed railway distribution system. A simplified topology of a segment of
the continuous transmission line is introduced to descript briefly, as shown in Fig. 2.

Transformer Box-type Transformer
LLOKWVIOEY LOEV/0. 4KV
= Iy =
= CT o s
R ¥ 1‘
PT PT L

The electrical quantity used in the proposed method is fault components.
AF=F,-F, )

where, F, is voltage or current phasor during-fault, and F_ is voltage or current
phasor pre-fault. When an unsymmetrical fault occurs, cable lines and the transformer
need decoupling analysis. The symmetrical component transformation is applied in
this paper.

O 5 2791 AF

al (1 o =
s 1_ - | s

MAE L | = 3 1 a° M
. fF11 1 ¢ :

MAE L Jd| AF,

= = = [

where, a=¢'*" AF,, AFy, AF, represent three phase fault components of voltage and
current and components of voltage or the current and AF,|, AF.2, AF,¢ are
corresponding to positive-sequence component, negative-sequence component and zero-
sequence component. Theoretically, positive-sequence network can be employed in
any fault type. In this paper, if there is a grounding fault, zero-sequence network is
chosen. Otherwise, positive-sequence network is adopted.
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ii) Terminal Voltage Estimation

The sequence network in Fig. 2 can be simplified as shown in fig.3. Usually, the
transformers in low voltage side of continuous transmission lines are connected by
A/Y . For most common single phase to grounding fault or othergrounding fault, loads
parameters are not required in the zero-sequence network. Only for two or three phase
faults, loads are connected in the positive-sequence network.

Ml Zl AU{ ZE zload
Oppr—{_ L
RIRT }_zL |

Fig.3. The Sequence Network of the Topology

The voltage Uf at the fault point F and the voltage U2 at the terminal are shown in
Eq. (3) and Eq.(4) respectively,

- - -\‘
AU, = AUz, LM ‘hxﬂ.UJ (3)
ﬂifz =,ﬁi,-rf—fﬁx('ﬁb 2 KQU (4)
- i 2
b
2, =IxZ, yy=Ixy (5)
=(L-I)xz. y,=(L-D=y (6)

Where, L is the total line length and 1 is the fault distance z and y are unit impedance
and admittance, respectively. In addition, if it is a zero-sequence network, the end of
the transformer just acts as an open circuit.

iii) Terminal voltage comparison with measured one

Then substituting both Eq (5) and Eq(6) into Eq(3) and Eq (4), the amplitude Mc of “
can be obtained, as shown in Eq.(7).
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M, =abs

2 X2+ P X T X PR AU -2 %z, xIxZ %Al N
2xz, L —2ER(I L)+ Yy =T =z, K(.!T—L}J

The characteristic of voltage distribution 1s shown in Fig 4.

~

Amplitude

AU,

i { it Dhistance

Fig.4. Distribution characteristics of voltage

As shown in Eq.(7), the amplitude M of U, is a function with the fault distance I, ,
.Simultaneously, the distribution of voltage is a monotonically decreasing before
monotonically increasing after , ,.Combination the effective value of measured voltage
at the terminal during a fault occurs on the line, the difference of voltage sags from
different distance along the lines can be calculated.

Combination the effective value of measured voltage U,,, at the terminal during a fault
occurs on the line, the difference of voltage sags from different distance along the lines
can be calculated.

b(l)= ®)

Therefore, 6(1 St ) is equal to zero theoretically, only the distance ! matches the fault
point [ . In other words, the distance is fault point when the calculated voltage is
equal to the measured one.

THE PROPOSED FAULT LOCATION METHOD

As a result of each station in the railway distribution system with independent
power supply and control centre, this paper focuses on the range of fault location
between two stations.

M()-Uy,

i) Framework of the proposed strategy

The proposed fault location method is suitable to the substation centralized scheme.
The system framework of the proposed strategy is shown in Fig.5. The frame can be
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divided into four parts, including collection from box-type substations, communication
network from terminal to station, database for state information and fault analysis in
primary substation. In the Fig.5, the control centre is set in the Station A.

Box-type substations can collect the voltage effective value, current effective value
and state of switches of the reactive power compensation devices via RTUs. In the
normal operation conditions, parameters of equivalent impedances from box-type
transformer to loads can be obtained using local voltage and current effective value
collected by RTUs. It is inevitable to upload switches state of

compensation device even if the box-type substation is run with reactive power
compensation device. All the operation information comprises topology structure
parameters, load parameters and switches state updated and stored in the database
for invoking during fault location analysis. Where, it assumed that the loads are
consistent pre-fault and during a fault in proposed strategy. When a fault occurs in
the continuous transmission line, the fault location process will be launched. The fault
wave-recording devices could collect the current and voltage by current transformer
(CT) and potential transformer (PT) in the primary substation for fault location analysis.
And simultaneously the voltage effective value at the end of the line collected by RTUn
should be also uploaded to fault location analysis. At last, the notification services will
send results of fault location to the control centre.
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y i v
Fasali Wave Tipabagical e RTUWRTL ==
recerding Drvioe ol FarEmary —
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N L) i mm e + il b daes
LT - T paramairs  *
Services Vahageyaler = RTl.
¥
Camnrol Crier
Ahation & ——
TPRLY DY L] Il ] Is cmear Tad Tal Te-i I's BT
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Fig.5. The Schematic Diagram of the Continuous Transmission Line

ii) Fault section location

In terms of fault location in the primary substation, faulted line section is
distinguished firstly, and secondly, fault point identified between the two box-type
substations suchas T_,and T, .As mentioned in Section II, the voltage T at the end
of the line can be calculated by a function contained the variables of a distance!
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Since the position information of box-type substations such as T, ,......,T_can be obtained
in the database, the voltage n can be calculated by the distances of box-type substations.
Therefore, the sequence € is the errors between the calculated voltage U _atT_
and the measured voltage U , at T, . Theposition of box-type substation with the
minimum value in the defined difference sequence is one of the two nodes near to the
fault, such as the node T ,or T_,.AsshowninFig4, the distribution voltage is

amonotonically function no matter whether it is before or after [, .

A negative
T / positve
L
o I
o
=
G
s
2
Fault-point -~
T, -4y NI, +4) I KT, -4y KT, +4)

The distance 7

Fig.6. The Schematic Diagram of the fault Location

Hence, the tendency of difference sequence around the node with the minimum value
is used to judge the fault in left side or right side, shown in Fig.6. If it has the positive
slope, the node is in the left side of the fault. Otherwise, is in the right side of the fault.

iii) Fault point location
After the  fault section has  been fault po Co= 0
should be searched as the part with red dotted 1
shown in the Fig.6. When the fault is between the nc
Tn-2 and node Tn-1 , the more detail curve of €(
with the distance between I, ,and [ i

calculated to find the fault pomt w1th e(l fault) :
,approximately. The circuit node described as same |
Fig.3. The algorithm is composed by following step
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Continuous Transmission Lines in the high speed railway of China. The detailed
information is in Table I. There is a shunt reactor with 114kVAR at DK,. The PSCAD/
EMTDC is utilized to model the network in order to provide the data regarding the
pre-and during-fault information for the substations. The proposed method, implements
in MATLAB, with the data from PSCAD/EMTDC to estimate the fault position. The
error of fault location is evaluated as:

Euur = 'I.I.'n. - 'Jf.'r..r.n'.' (13)

This station has 14 sections, from DK, to DK, and the corresponding nodes are from
T, to T,,. The tests were conducted with single-phase-to-ground fault (including Ag,
Bg and Cg), two-phase-to-ground fault (including ABg, ACg and BCg), two phase
fault (including AB, AC and BC),) and three phase fault (ABC). For grounding faults,
zero sequence network is utilized to avoid involving loads. For other short circuit faults,
positive sequence network is applied. The sampling rate in the PSCAD/EMTDC is 800
samples/second which is the same as RTUs installed in the box-type substation. Fourier
Transform with 16 samples is used to calculate the voltage and current phasor in
primary substation. If the A-phase-to-ground fault occurs in the DK4 at 0.4s, 1000m
away from the T,, € is presented in Fig. 9(a).

€ =[5.4851; 2.8211; 0.6178; 0.6438; 1.5730; 3.2343; 3.5324; 4 3621; 6.3081; 7.7848; 0.1221;
10.7351; 122534; 13.9285].

It can be found that 0.6178 at the node T, with the minimum value in € . Then the
right neighbor zone is chosen to calculate the change trend € (I') . The value of neighbor
is 0.6116 which is less than it at the node T,. Therefore, based the Step (3) in Section II
B, the fault is in between T, and T,, that means DK, is the faulted section.

After that, the iteration step of 1m is employed from T, to T, to search the fault point.
As shown in Fig.9 (b), 16 moving data windows in two cycles during the fault are
utilized. The result in the first data window is 937 and the last data window is 993m.
Therefore, the average fault point estimated is 987.00m.

i) Testing with Different Fault Scenario

In this section, the proposed method is tested by changing fault section, fault type and
fault distance. Table II, Table III, Table IV and Table V bring summary of results for
test cases in DK,, DK,, DK, and DK|,. The fault resistance is 5 and fault time is 0.4s.
As shown in Table 1II, if Ag fault occurs at 500m in DK,, T,is the node with minimum
value 0.3272 in difference sequence and the trend of the difference value is decrease
on the right neighbor area because neigbor is 0.3252. According to the curve of () in
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Fig.6, fault section is T,-T,. Furthermore, the average estimated fault distance is 513.25m.
As shown in Table 1V, if ACg fault occurs at 1400m in DK, T, is the node with
minimum value 0.1343 in difference sequence and the trend of the difference value is
increase on the right neighbor area because neigbor is 0.1369. So, fault section is T,-T,.
Searching the fault point in DK, by iteration step, the average estimated fault distance
is 1433.3m.Therefore, the proposed methods can correctly identify fault section by
judging the variation trend of T in the min defined difference sequence in all cases.
Errors of fault location in all the cases are not over 50m. Due to the total length of this
station is 31.56km, the associated fault location error for each case demonstrates the
relative error of proposed method is within 0.2%.

ii) Impact of fault resistance

To test the advantage of the proposed algorithm for the fault resistance,the comparison
results of the proposed method with the impedance method [28], one of the most
commonly used in practice. Taking A phase-to-ground fault in DK, for an example,
the fault distance is from 0.5km to 2.5km with fault resistance 0 Q, 5 &! and 10 Q ,
respectively. As shown in Fig 10, when the fault resistance is close to 0 Q, the errors of
two methods are similar, that are within 10m fault resistance, the comparison results
of the proposed. But when the fault resistance reaches 10 Q , the error of method
with the impedance method [28], one of the most impedance method is over 200m in
Fig.10 (a).
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Fig .10 The comparison results between the impedance method and the proposed method

As shown as commonly used in practice. Taking A phase-to-ground fault Fig.10 (b),
the error of proposed method maintains 20-30m in DK, for an example, the fault
distance is from 0.5km to although the fault resistance  reaches 10. Hence, the
2.5km with fault resistance Q, 5Q and 10Q respectively.
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Fig. 11. The results ot the tault location with ditterent rault resistance

Considering that the most faults in underground cable with high fault resistance
value, Fig.11 tests the scenarios with different fault resistance from 100to 1000 . A-
phase to ground fault, AB-phase fault and ABC-phase fault have occurred in DK6
with 1km away from T5, respectively. For A-phase to ground fault (Ag), the range of
the errors is from 24m to 37.9m while the fault resistance varies from 100 to 1000. For
AB-phase fault (AB), the range of the errors is from 34.7m to 45.7 m. And for ABC-
phase fault, the range of the errors is from 34.3m to 36.8 m with the same variation
fault resistance. The results indicate that the fault resistance has not obvious impact on
the estimation of the proposed method.

iii) Impact of signals with noise

In this section, the measured data with different noise levels are tested for the proposed
method. BC phase fault occurs in DK ; at 0.4s with 1km away from T ,. The fault
resistance is 5 Q The signals to noise (S5/N) ratio is 70dB, 60dB, 50dB, 40dB, 30dB and
20dB, respectively. The results of fault section location are shown in Fig.12 and the
results of fault point location are shown in Fig. 13. As shown in Fig. 12, T,, can be
identified as T, by difference sequence under the condition of different noise levels.
And the trend at T , is decreasing on the right neighborhood in all cases.

Fig.12. The result of the fault section location in the condition that the signals contain noise
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So, the results show that the fault section DK, can be obtained accurately. As shown
in Fig. 13, the stable fault point location results can be obtained at S/N ratio of 70dB,
60 dB, 50dB and 40dB.

2500,
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—- —
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Fault distance(m)

0 20 30 No?soe(dB} *
Fig.13.The result of the fault section location in the
condition that the signals contain noise

The average estimated fault distances are 1009.8m, 1009m, 998.25m and 1061.8m,
respectively. The estimated result fluctuates little with the data window movement
when the S/N ratio is 30dB and the estimated average fault distance is 1180.4m. While
the S/N ratio reaches 20dB, the estimated positions are not stable so that the results
are unreliable. The reason is that serious measurement errors would lead to phasor
estimation inaccuracy in the primary substation. A longer data window is
recommended to calculate phasors to improve the performance in the strong noisy
environment for fault pinpoint.

CONCLUSION - In this proposed fault location algorithm for the high speed railway
distribution system the fault location is determined with the voltage sag between the
primary substation and the remote terminal during a fault. The method employed the
defined difference sequence to identify the faulted section. After the fault section is
located, an iterative step is used for searching the accurate fault point in the preliminary
fault section. The simulation model of a station with 31.56km continuous transmission
lines is established by parameters of railway distribution system.

The fault location algorithm has the following features.

(1) The formulations for relationships among primary substation, fault point, and
terminal box-type substation, considering the cable characteristics with significant
distributed shunt capacitive component are established in the method.

(2) The method is not involved fault model and fault impendence. Therefore, it is

not affected by fault type and its robustness against the high fault resistances
value is better than the traditional impedance method.
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(3)  The method can resist noise. To some extent, the result of fault pinpoint is still

influenced whenthe S/N ratio reaches 20dB. Longer data window in the process

of phasor estimation is suggested to use for improving anti-noise performance.

(4) Although the method employs two-terminal data of the continuous transmission
lines, only the effective value of voltage at the end of the box-type substation is
involved. Therefore, there is norequirement for synchronization between primary
station and the box-type substation at the end.

(5) Unlike the offline detection method of underground cables, the proposed method
does not interrupt the healthy system operations. It provides fast and accurate
fault location information to help utilities minimize the time to locate the fault.

Source: IEEE article by Shu Zhang, Student Member, IEEE, Zhengyou He, Senior

Member, IEEE, Wei-Jen Lee, Fellow, IEEE, and Ruikun Mai, Member, IEEE

31



32

‘) HYDEL BULLET

DalCINTHNOa|5)0 AIOYAN). DalCWIWY
VM0V Hald5lVM)o GRLIOOD @AW
2en@ajmeEB 8 ®oo®10la] ¢LaIGEd,
GUOR IO 2] MO0 GIBIE2O DAIWIOS DDEIAIOBM
- oﬂ@@cm@%uf G (BB 316 2101060 M
alolmuol®] ald)afl & ¥loleel®1d3,
ED6BBOMOVO0) Ald)a(lOd @RYAIUdLOROADAN
GaloB DI (AINSMIGO}AM).

MO0 aloPoE1AUI)aN BMNOEM GR{1G3
B80S)d»Ud. MMWHHoaI@Bs1ed quamImalls)
3105 0N (BWOW]0)aN) DAl al)OMd
aleMBN00)0S BRYWIMIHMO MVH: T3 6B U3
DAUDSE) (RS B@Bafla] al)0o O8] QI0yAM).
Al MAINOHHIA Ao DAIWIHS MYLlY
o1@3 @REIAIMI®OW] HAN)o (AIGYIRM
®aS}O®)MM). 2)MW®eIN)0 HB1TO a3
301300V 6dMI¥1RINB]HSB)HS G2l00W)0
al@Bajjo H6N10)00HH0MNE RBMo OBI6NAI
©@o6M DAL AT EN) CAUMEIW)o @REHILIDIO)
lald @™o caigwoslwlgaE. agmawl
MAHHOA &B0anTaV)»H 3, aflByocy0aL
MO0 IMEBBU3 M)SEBBIAINWINDBE G2I0BHIMNI
ellen)am). 2CalHUIBNN|S)AN CR2[lERI0S)
S MAlOSHVINHEH AUSHD LIVEH 0RO
31321 0RI0 (lCWIRMHQ|S}OMIANINED®
®88). calEAlWo TVodMHU]H6a]5003
DHAW)OS GRHV)  (alAU2IMOIG1MAIHEMAD
&»0050 (alC® Do aldlNeMIBNOa]S6Mo.
M)60s HIW1glod) ©aUQL)E U6 B6I6) B
DHAUNY DalCYWISHN0. MEMT AUy H:H6BB3S]
2100 al0®EWO0EB1T3, alewatlajjo
ailelcol® MSa|o®HE108, MHAIOW Memel)
a1 WIWoW15)alc@oUilendo.

DOHH0LION DVOOMILNSS al)0W]s
33103 MIaN o ald@Uolald®&S1@3 M1am)
OB HO (alWOM GOOW)HS1eRls &eflafl
0611 AIMealg @Rald:S &lauem1Ww)WAom]
QIO §210)®o AULHMIA0W AEMD@IB:)M U3
DD 0P 21WO6M. @RGN0)BHHAIW RN @I
SHUINN)BS MI)OS MO51E3 DD M6 @3
TMoRaAla] (aICWORME|SIOMOM @RYAHH )0
®O@3alo G

MoMeS AUBHE)GaHOaJdhg@d Mlan)o
2Q)0 al}0o®EBB)MM B0WILN B U3, a10QO]
BOWEBRUB, MNINQOIVIE3 MIMBS (30QUB63BU3
80HO a00MBHOEBBOIWQ QUM )BNBO6M) .
(I Mot &HBaUBWOOS QIO WEI00
¢0aI0la] 0190aVEGlon1M allcwa0 s
al)N0)ale@INE®IN AW YRAIE Q)
M @o6M.

20elImy@Bud  of)a»  Galdlm@3d
al)M0)alGVOVW (alBRO® QAT O ENB)OS
Mo H21QOI ®GCRU AVIWoEROEM
MO0 IMEBBBINS MI(Mo DODOAUIEIGIA0HE)]
20Q)M® WOlOI® 01®] @Rel. MO
aldlnudlo] Qlds)allong 20(@E20 @R Ald:allom
OO OAUISIMIOMIG3 @ ERUD TLIWOBOEM
AUB»}a])}200]1 aBed0allaflaf)oH0EME0
©216Q6NE B00YM06M).

ol &HB)1PSW)0 @ 2|S1DaU]®HSB)
HSWV)0 PalCWINO MIVB]HHIM @RY®)A1Lld
@OV BHMNE alo@lmunl®]d: @RYEOIW )
(WO MEBBU3 MO0 DSHLISIHNIAM).

MABH6HIAQ M1A2AND U360V MVoEE]
B9YIM 2 l00BHLNHUB, HAQE, AEM@3 eIl
De6) DRI MBSO GRAI MDIH)AM GBHO6MB(SOB:
Q38@00)0S GalWead1m)@mIow] GRAIW6S
@30l ®1560]S)OMIM@IAUND AI(GAIEM).
Mal MVAHHOB  QHWOW]He $1610 0 @3
MoOHUIBHOMO0)2TLI0O D B0 0
a10900f1Gq [0QNEHWOE. (I @NOW aljaH6eMo
210 O®S)HNIAN MDAl aldPIWIGa0d )M
@@ (aldh @] TVo@BHUM Al )aflM) B5)0
3y3eiailey !

QDAOMEBBBIHS DalGWOO ald@laudl
@1 (alU0 MEBBBMBOSN)OAAD OO0
aBQUBB9)o BROIWOANMMMINM. GRAUIW)OS
DalCWON0 B)0TVHHOM al@laTuCl@] Qlds)a fi@d
mlomMmemmes1elo MSalSld:8)amEow®mow]
@ olalel. a0 a0 M6 o] ) o] @16 MO OO
GOOW )& U3 AR @O )aNleelan, calme]
QUMIM3 Qilelaildn)o! HaldMIWI@O TVoilwd
MEBBUD (aIGIRME|SIOMIOD® 1IN

9



(Rtd. Chief Engineer)

HYDEL BULLET ()

\MEER. )
. KSEB ENGINEERS ASSOCIATION
& 1]
% 5 TC26/1300, Engineers House, Panavila, Thiruvananthapuram-695001
Do D..\:‘* Tele.No. 0471-2330696, FAX No. 0471-2330853 , Website : ksebea.in
Yo W . .
¥ E-mail: ksebea@gmail.com
President General Secretary Treasurer
Dr. E. Mohammed Shereef Er. G. Shaj Kumar Er. V. Vishnu Prabhu
Vice- Presidents Organising Secretaries Secretaries

Er. B. Sreekumar (S)

Er. N.T. Job (N)

Er. Bipin Sankar Periyaman (SM)
Er. C.P. George (RA)

Er. Susan Joseph (WE)

Er. J.S. Raji (S)
Er. V.S. Vivek (N)

Er. M. Muhammed Rafi (HQ)
Er. B. Nishanth (S)
Er. K. Nagaraja Bhat (N)

No. KSEBEA /Regulatory /2018
To

The Chairman & Managing Director

KSEB Limited.

Dated: 23/04/2018

Sub: Utilisation of KSEBL Assets by a Joint Venture Company named as KFON project
(KeralaFibre Optic Network project) in contradiction with the provisions in the Electricity

Act 2003 and its Subordinate Regulations.
Sir,

Kerala State Electricity Board Limited (KSEBL) is a Limited company, incorporated

by theGovernment of Kerala (GOK) under the provisions of the Companies Act 1956 read
with Sections 131,132,133 and 134 of the Electricity Act 2003. It is a fully government
owned company which has to perform the functions of the State Transmission Utility(STU),
the Transmission Licensee, the State Load Despatch Centre(SLDC) and the Distribution
Licensee owning generating assets. It is the successor to the erstwhile Kerala State Electricity
Board, which was constituted under the provisions of the Electricity Supply Act, 1948.
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KSEBL hast to function strictly in accordance with the provisions of the relevant
rules framed by the Central and the State Governments, the regulations framed by the
Central and State Electricity Regulatory Commissions and the mandatory standards framed
by Central Electricity Authority.

In accordance with the provisions of the Electricity Act 2003 (hereinafter referred
to as the Act), GOK had issued the First Transfer Scheme as per GO (Ms) No, 37/2008/PD,
dated 25.09.2008 notified the Kerala Electricity First Transfer Scheme, 2008. Accordingly,
the properties, rights, liabilities and interests of the erstwhile KSEB were transferred and
vested in GOK. After the incorporation of KSEBL, the GOK has issued the Second Transfer
Scheme, as per GO (P) No. 46/2013/PD (SRO. No. 871/2013) dated 31st October 2013. As
per the provisions of the Second Transfer Scheme, the entire properties of the erstwhile
KSEB, were re-vested in KSEBL from GOK. In accordance with the provisions of the Second
Transfer Scheme, the assets, liabilities,

rights and interests of KSEB have been transferred to three financially and functionally
independent Strategic Business Units (SBU) namely SBU-Generation(SBU-G), SBU -
Transmission(SBU-T) and SBU- Distribution(SBU-D). The SLDC is also working under the
SBU-T.

The SLDC and the Transmission Sub-stations are the nerve centres of the Electricity
Grid and the transmission lines are the nervous system which transmit electricity to every
nook and corner in the state. The commercial and functional independence of these
institutions are of utmost importance in the independent function of the power sector, and
that is why as per Section 31(2) read with 39(10) of the Electricity Act, it is mandated that,
STU or SLDC shall not engage in the business of trading of electricity. Again, it is mandated
that the STU must be neutral, fair, transparent, and accountable in discharging their duties.
As per regulation 4 & 5 of IEGC 2010 framed by CERC, it is the responsibility of the STU
to provide the Grid data from the various locations or nodes of the state Grid to the
SLDC/RLDC by maintaining proper data logging facility and communication systems.
According to Clause 6 of Schedule (Part-I) & Part-III of CEA (Grid Connectivity Standard)
regulation2007, STU shall ensure proper implementation of the protection system and proper
relay coordination as required by the state grid. Again, STU shall coordinate with CTU
for protection coordination of the ISTS lines and important State Grid element. Similarly,
for data communication, STU shall coordinate with CTU for data communication and

data logging to SLDC/RLDC. Thus, it is important that the data logging system / SCADA
communication system as well as the Protection system of the state Grid need to be well
coordinated and organized as a functional group for the entire State Grid. Thus, its
exclusivity, ownership and communication shall not be compromised at any cost.

The standards and discipline of the construction, maintenance and operation of the
transmission lines shall be in accordance with the CEA Grid Standard, 2010 read with the
regulations in Indian Electricity Grid Code (IEGC), 2010 framed by CERC. The operation
and maintenance of the transmission lines shall be under the direction and control of the
SLDC, which is the apex body to ensure the integrated operation of the power system in
the state as per sub - section (1) of section 32. SLDC has to perform the functions such as
optimization of scheduling and dispatch of power, monitoring of grid operations, energy
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accounting of the transacted energy (both intra-state and inter-state), supervision and
control of intra-state transmission system, realtime operations for grid elements and
generation control; as stipulated in Section 32(2). Kindly note that the effectiveness,
efficiency, and accuracy of these operations are very much depends on the “Visibility of
the Grid” possible through the data communication system in place, using these exclusive
fibre optic networks and other exclusive communication networks maintained by State
Transmission Ultilities in coordination with Central Transmission Utility.

Recently the National Grid has become a reality, which is functioning under the
control of the National Load Despatch Centre(NLDC) constituted under section 26 of the
Act. NLDC is the apex body for the country, which ensures integrated operation of the
national grid, through the

Regional Load Despatch Centres (RLDC) constituted under Section 27 of the Act.
The functions of the RLDCs are stipulated in Section 28 of the Act. It may be seen from
Sections 29 and 33 of the Act that RLDCs shall comply with the directions of the NLDC
and the SLDCs shall comply with the directions of the RLDCs. In fact, most of the 220 kV
and 110 kV lines in our state are under the joint control of the SLDC and the Southern
RLDC (SRLDC). In order to achieve optimum generation, scheduling and dispatching of
power and to maintain safe, integrated and efficient operation of the grid, the functional
and financial independence of Load Despatch Centres have been ensured by law. Therefore,
it may please be seen that no outside agency can be permitted to conduct any operation in
the sub-stations or on the transmission lines.

As such, the Electricity Act envisaged a fully owned communication, data logging
and protection system under STU with latest communication infrastructure that include
the optical fibre network for real time and coordinated operation of the Grid with other
STUs, CTU, RLDCs & NLDC. Any dilution in the ownership of the communication
infrastructure shall lead to the compromise of the various cyber security and Grid security
aspects.

As per Section 41 of the Electricity Act; “A transmission licensee may, with prior
intimation to the Appropriate Commission, engage in any business for optimum utilisation
of its assets:

Provided that a proportion of the revenues derived from such business shall, as
may be specified by the Appropriate Commission, be utilised for reducing its charges for
transmission and wheeling: Provided further that the transmission licensee shall maintain
separate accounts for each such business undertaking to ensure that transmission business
neither subsidises in any way such business undertaking nor encumbers its transmission
assets in any way to support such business: Provided also that no transmission licensee
shall enter into any contract or otherwise engage in the

business of trading in electricity.”

According to Section 51 of the Electricity Act; “A distribution licensee may, with
prior intimation to the Appropriate Commission, engage in any other business for optimum
utilisation of its assets:

Provided that a proportion of the revenues derived from such business shall, as
may be specified by the concerned State Commission, be utilised for reducing its charges
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for wheeling: Provided further that the distribution licensee shall maintain separate accounts
for each such business undertaking to ensure that distribution business neither subsidises
in any way such business undertaking nor encumbers its distribution assets in any way to
support such business.

According to Section 182 (2) (o & y) of Electricity Act, the proportion of revenues
from other business to be utilized for reducing Transmission & wheeling charges under
proviso to section 41 & 51 shall be decided by State Regulatory Commission.

As such the communication network developed by the STU or Distribution Licensee
for the data communication, protection and integrated operation of the Grid must be an
integral part of the STU or Distribution licensee. It is cannot be sold or utilised as an asset
of any another entity registered under company act. But it is permitted that, these assets
may be used for other business by the licensee to ensure optimum utilisation, with the
approval of the Honourable Commission.

To summarise; Communication systems are essential to facilitate secure, reliable
and economic operation of the grid. It is also an important pre-requisite for the efficient
monitoring, operation and control of power system. For integrated operation of all India
Grid, uninterrupted availability of the real time data of various Power System elements
assumes utmost importance. With the increase in the size and complexity of the grid, the
communication needs of the power sector have increased drastically. Supervision and
monitoring of grids call for transfer of real time operational data such as voltage, frequency,
real and reactive power flow, energy, and status of circuit breaker & isolators positions,
transformer taps and other parameters from their station to Data Collection Point (DCP)
of CTU. The data is required to be automatically updated cyclically (typically every ten
seconds) at the load dispatch centre for giving up to date information about the health of
power systems on round the clock basis for enabling efficient and effective monitoring,
supervision and control of the power system.

As the provisions related to the communication for the power sector have been
spelt out in various regulations, the honourable CERC have a new Regulation named the
Central Electricity Regulatory Commission (Communication System for inter-State
transmission of electricity) regulations, 2017 has been framed covering the afore mentioned
aspects and duly taking in to consideration the new developments and emerging
requirements of the grid operation and control such as Smart Grid/Smart Metering/
Automatic Generation Control, PMUs, solar roof top and other RE sources for proper
forecasting, scheduling, operation and control.

As per regulation 5(i) of the above regulation; “ These regulations shall apply to the
communication infrastructure to be used for data communication and tele -protection for
the power system at National, Regional and inter-State level and shall also include the
power system at the State level till appropriate regulation on Communication is framed by
the respective StateElectricity Regulatory Commissions.”

Again, as per regulation 7 (1); (i) CEA shall formulate communication planning
criterion and guidelines for development of reliable communication system for power
system of India duly considering requisite route redundancy, capacity, as well as
requirements of smart grid and cyber security.
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(if) CEA shall formulate and notify technical standards, cyber security requirements in
accordance with the Cyber Security Policy of the Govt of India from time to time, protocol
for the communication system for Power Sector within the country including the grid
integration with the grid of the neighbouring countries.

(iii) CEA shall constitute and notify a Standing Committee for Communication System in
Power Sector. The Standing Committee shall be responsible to:

a. Prepare perspective plan for communication duly considering optimal utilization of
transmission assets for communication purposes having regards to the transmission
planning carried out by CEA through Standing Committee on Power System Planning.

b. Carry out periodic review of the perspective plan.

c.  Monitor and facilitate timely completion of schemes and projects for improving and
augmenting the associated communication system along with transmission system in
the power sector.

As such establishment of any communication network using the assets of the power
system must be in compliance with the rules and regulation in power sector and require
approval from relevant institutions and authorities meant for evaluation of its technical,
security and safety issues.

It is reliably understood that GOK is proposing to constitute a company for the

establishment and operation of optic fibre network for providing internet connectivity to
the public and to the government offices, utilizing the sub stations infrastructure, the
transmission lines and the distribution network of the KSEBL. It is proposed to constitute
a joint venture company (JV) to implement the project which is named as KFON project
(Kerala Fibre Optic Network project). It is most respectfully submitted that such operation
by another company in the transmission and distribution system of KSEBL shall not be
permitted. The optimum utilisation of the licensee’s assets shall be allowed only in
accordance with the statutory provisions specified in the Act and the regulations made
there-under.

Handing over of the Licensee’s communication assets for the operations of such a
company will jeopardize the entire Cyber Security of Licensee’s IT systems and shall have
far reaching consequences on safety and security of the Grid operations. The optimum
scheduling and despatch of power and the integrated operation of the power system is
very much depending on the exclusive ownership of the communication network and its
prioritisation in with respect to the data communication for Grid Operation without profit
motive. Utilization of the communication network and optical fibre assets of the transmission
and distribution system of the KSEBL by any

other agency cannot be permitted without detailed evaluation of various data
communication and coordination aspects with agencies like SRLDC & NLDC in the power
sector, and explicit sanction of the Honourable Commission.

As per regulation 19(4) of CEA safety, 2010; “Every telecommunication line on
supports carrying a line of voltage exceeding 650 V but not exceeding 33 kV shall, for the
purpose of working thereon, be deemed to be a line of voltage exceeding 650 V.” This
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means, any work on the telecommunication system is to be done only by a competent and
licensed electrical contractor under the supervision of the competent electrical supervisor.
Central Electricity Authority has introduced such a regulation with a view to ensure safety
of the public and personals working on the line and the distribution system. As such, the
installation and maintenance of the communication system or optical fiber network with
duel ownership on the “HT/LT line support”or distribution network will create safety
issues and hence cannot be allowed. It is most respectfully submitted that the SBU-T of
KSEBL performs the functions of both SLDC and State Transmission Utility (STU). The
functions of SLDC are stipulated in Section 32 of the Act. Grid Coordination, safe operation
and energy accounting are few of the functions of SLDC. As per the provisions of Section
39(2)(d), STU has to provide non-discriminatory open access to the consumers. Real time
accounting of power is absolutely inevitable for proper implementation of open access.
The optical fibre communication System of KSEBL was initiated under ULDC project by
PGCIL as per the direction of CEA. This is implemented for monitoring grid parameters
by SLDC & RLDC. KSEBL is paying back the amount through tariff. Further KSEBL is
expanding its communication network for better visibility of grid parameters through
which optimal efficiency in LD operations is achieved. The new Joint Venture Company is
a communication service provider whose aim is maximum utilisation of communication
infrastructure. This company is proposed to utilise the communication potential of the
fibre laid by KSEBL for integrated Grid operation, Grid control and protection applications.
This will dilute the grid security aspects as the real time availability of data band for the
growing data communication and protection signal communication requirement in power
system applications may be compromised. That is, the KSEBL & the Communication JV
shall have conflict of interest which will affect the efficiency of Grid operations and grid
security. Eventually, this will result in compromising the power quality and reliability,
lead to great financial losses and even can end up with serious grid failures.

It is most respectfully submitted that the functions of STU are stipulated in Section
39 of the Act and the functions of the transmission licensee are stipulated in Section 40 of
the Act. SBU-T of KSEBL performs the duties and functions of both STU and the transmission
licensee. The functions of the STU include intra-state transmission, planning and co-
ordination with Central Transmission Utility, State Governments, generating companies,
Regional Power Committees, Central Electricity Authority and licensees. The fibre optic
communication system of KSEBL is mostly OPGW (Optical Ground Wire), which is ground
wire of the transmission lines which also contains optical fibre. The ground wire is the
integral part of the transmission system and is very critical with respect to the protection
and the safety aspects of the transmission system and the Grid. The maintenance of OPGW
can only be done by the KSEBL due to safety & security reasons and as specified by
relevant regulations. Moreover, transmission and distribution systems are continuously
getting upgraded with respect to voltage levels and current levels, which require frequent
dismantling and erection works through the same Right of Way (ROW). A duel ownership
of assets over the same supports shall lead to conflict of interest between KSEBL and the
communication company.
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It is most respectfully submitted that development of renewable energy is mandatory
for generating companies and distribution licensees. By and large, renewable energy is
infirm energy. Forecasting, scheduling and imbalance handling of renewable energy, are
very difficult processes. With the larger integration of the Renewable Energy Sources
(RES) to the grid, maintaining the Grid Stability through “Load Generation Balance” has
become a tough task for Grid operators. The availability of real time data from every
generating station including the Renewable Energy Sources are essential to ensure grid
stability in real time.

The Grid need to be managed as specified in IEGC (Indian Electricity Grid Code)
read with relevant regulations issued by Central Electricity Regulatory Commission (CERC)
and State Regulatory Commission. Accordingly, the generation schedules including that
of RES and various other relevant data from various locations of the grid need to be
monitored and corrected in real time for implementing the Availability Based Tariff (ABT)
regime for the generators. Forecasting of power requirements of various licensees,
regulating generation of conventional energy, scheduling of power from generating stations,
forecasting availability of renewable energy, scheduling renewable energy, energy
accounting, scheduling maintenance and shut down operations of sub-stations and
transmission lines require proper Supervisory Control and Data Acquisition (SCADA)
system, for which continuous data collection and processing are inevitable.

As such, a dedicated communication system is unavoidable for integrated operation
of the State Grid by the SLDC in coordination with STU and other licensees in the state.
Moreover integrated operation of the southern grid and national SRLDC and NLDC level
is also a part of the scheme. MOP is giving financial assistance for expanding state’s
communication network up to the level of 110kV transmission level under the new ‘Reliable
communication project’. If the security and reliability of the SCADA system is compromised
due to any reasons, it will adversely affect the integrated grid operation of the state grid
as well as the national grid.

Various Special Protection Schemes (SPS) for the grid security in National, Regional
and State level for avoiding the grid collapse is also put in place with the availability of this
optical fibre network. Automated load management for grid security by the automatic
switching operations of the feeder elements during over drawing of power than allocated
share also being implemented through the coordinated data communication using fibre
optical networks. Hence this system should be maintained at highest security level. Any
intruder accessing the national power communication network can be considered as a
threat to the National Security. Hence, ownership of

an external agency in STU’s OPGW network shall not be permitted under any circumstances
due to the security and financial reasons. Thus, the question of change in ownership of the
fibre assets of KSEBL to some other company cannot be considered at all.

It is most respectfully submitted that the transmission lines and substations are
high risk installations. The safety of these installations is highly important from the point
of view of the public safety, the safety of workers and the safety of electric lines and other
installations. Section 53 of the Act deals with safety and electric supply and it empowers
the CEA to issue regulations for this purpose. Therefore, the safety of the transmission
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lines and the sub-stations, must be ensured in accordance with the provisions of the CEA
regulations relating to safety and electric supply. Moreover, all persons working Substations,
generating stations and transmission lines shall be qualified, trained, and certified as per
CEA regulations. No other company personnel can be provided free access in Substation,
transmission line and Generating stations as per the regulation. Duel ownership of assets
KSEBL’s EHT substation and Generating station will certainly unsettle the present safety
environment and accountability of the working system.

It is most respectfully submitted that the envisaged JV Company is an independent
company. The activities of the said company will be governed by the decisions of its Board
of Directors. Therefore, KSEBL will not have any control over the activities of the JV
Company. It is proposed to allot fifty percent of the shares of the said JV to KSEBL. As per
the provisions of law, the shareholders are not the owners of the company. In a limited
company, the liability of the shareholder will be limited to the value of the shares held by
him. Therefore, the shares in the JV Company will not increase the assets of KSEBL. On
the other hand, it would only increase the liability of KSEBL. In the first implementation
meeting of KFON was conducted at the Chief Secretary’s office on 14.09.2017, it is reported
that “The committee recommended KSEBL shall not lease/extend ROW along its
Transmission & Distribution infrastructure and shall renew any lease/permission only
with the explicit approval of the core committee/restructured KSITIL”. This recommendation
is clearly an illegal incursion over the KSEBL's assets by the communication company.

It is also respectfully submitted that KSEBL is collecting Pole rentals from cable TV
operators for drawing their cables over distribution poles. At present KSEBL is getting
Rs.18 crores on this account. Annual increase of 5% is assured in this revenue. KSEBL will
lose revenue on this account due to the formation of JV Company.

It is also respectfully submitted that KSEBL is earning revenue by leasing out excess
fibres on OPGW (Optical Ground Wire) which were laid over the EHT towers for KSEBL's
LD operations and system protection purposes. At present KSEBL is getting Rs.3Crores on
this account. Annual increase of 5% is assured in this revenue. The existing fibre leasing
process does not affect any STU’s function as KSEBL is leasing out excess fibres in such a
condition that KSEBL can take back these fibres after the lease period, which is usually 3 -
5 years and the external agency is not authorised to work in KSEBL's optical network
infrastructure. It is also respectfully submitted that KSEBL has decided to draw 3600km of
OPGW under ‘Reliable Communication Project” under the PSDF schemes funded by Gol.
This project is for providing reliable communication and SCADA system up to the level of
110kV Substations. The approval
from MOP is obtained for 50% grant. With the same rate of income by leasing out excess
fibres (dark fibres), KSEBL will get Rs.21Crore revenue when the project is completed.
KSEBL will lose this revenue by the formation of the JV Company.

It is also respectfully submitted that the JV the company is proposed to use 43,000
km LT/HT Distribution infrastructure for drawing optical fibre. The pole rent to be given
to KSEBL on this account at the existing rates is around Rs.44Crores. KSEBL will lose this
revenue by the formation of this JV Company.

It is also respectfully submitted that, in the present scenario, the existence of every
telecom company is in difficulty. The survival of even private operators is challenged. This
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communication company may not become profitable as its main objective is providing free
internet to BPL families and Government institutions. As this communication company is
a joint venture with 50% share of KSEBL, if the company is on loss, the loan liability will
also come on company’s assets. The main asset of the company is OPGW, which is the
integral part of transmission system for lightning protection, cannot be removed from the
tower. Hence KSEBL will likely to pay the liabilities for protecting its assets for conducting
the main business of the company. Even if the company makes profit, KSEBL has no right
to get profit share. The only thing KSEBL can get is dividend, which is to be decided by
the director board of JV Company.

It is also respectfully submitted that, as per section 41 & 51 of Indian Electricity Act
2003, which is about “other business” of Transmission & Distribution licence, a portion of
the revenue shall be utilised for reducing the charges for Transmission open access and
wheeling. It also directs the licence to ensure that, the “other business” neither subsidises
in any way such business undertaking nor encumbers its transmission/ distribution assets
in any way to support such business. It is under

stood from the above that KSEBL have no right of revenue from JV and at the same time
will lose revenue on account of fibre lease charges and pole rental charges. Moreover, JV
Company will encumber KSEBL assets. Hence the JV company formation with KSEBL as
partner is in contrary to the provisions of EA 2003.

It is also respectfully submitted that KSEBL requires optical fibres for its system
protection applications also. The CEA is improving its standards continually. The new
proposal with respect to switching over from present “distance protection standard” to
“line differential standard” will multiply the fibre usage by KSEBL. Now, KSEBL is presently
leasing out fibre only for incidental benefit as per the Act and its subordinate regulation.
This will be taken back at any time whenever the system necessity arises. Hence KSEBL
cannot give optical fibre over the line for unconditional usage of JV Company on any
grounds.

Hence it is requested that action may please initiated to:

1. To freeze all the activities towards formation of the JV company with optical fibre
network through KSEBL supports

2. Not to consider doing other business by KSEBL in conflict with Section 41 & 51 of
Electricity Act 2003.
3. Not to consider joining of KSEBL as a partner in the proposed JV Company.

-

Not to consider handing over of any of the assets of KSEBL to the JV Company.
5. Not to spare any of its employees earning salary from KSEBL, to the works of the JV
company, unless they are properly deputed for the job through relevant procedures

6. Do not permit dual ownership of the KSEBL assets with the JV Company in KSEBL's
EHT Substations & Transmission lines considering safety & security issues as it comes
under protected area notification.

7. Do not permit any other agency to operate OPGW network without explicit concurrence
from CEA, SRLDC, NLDC, SERC & CERC

President

1
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eminar series competitions hel

22 teams from all over Kerala participated in the event. 40 Students presented
their ideas on the topic “ Electric mobility and Power utilities - Challenges and
solutions”

Function was inagurated by Er. V Sasi , Electrical Engineer and Honorable
Deputy speaker of Kerala Assembly. Our president Dr. E Mohammed Shereef
presided over the function. Er.K. Radhakrishnakumar delivered welcome speech
Er. Suhair A.K, Chair, IEEE PES Kerala Chapter felicitated and Er.G Shaj Kumar
expressed vote of thanks. Dr. Bolly Philip, Er Manju B and Er.K.R Venugopal judged
the competition.

Winners

First - Mr. Amrin Kareem & Ms. K.S Athira of Govt. Model
Engineering College, Thrikkakkara

Second - Mr. Leenjo Leenus & Mr. Faheem Muhammed of Calicut

University Institute of Engineering and Technology,
Thenjippalam, Malappuram

Third - Mr. Rohit Nair Ramesh & Ms. Gopika Assi of Muthoot
Institute of Technology & Science,Eranakulam

Best Innovative award - Mr. Mohanakrishnan K & Mr. Sarath M V of NSS college

of Engineering, Palakkad
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Sent - off given to Er. Jayakumari K.K on retirement as Chief Engineer from KSEBL
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65" Annual General Body
meeting of
KSEB Engineers' Association

&
National Seminar

" Electricity Bill Amendment - Implication on Power Sector “

Venue : Fine Arts Hall, Ernakulam
Date :13" May 2018 (Sunday)

Exhibition cum Technical Trade Fair is arranged.

Engineers Marathon will also be conducted in the
morning of 13" May 2018.

Central & State Ministers and other eminent
Technologists have confirmed their presence.
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