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Readying for the future .......

isruptive Technologies are knocking at the doors of power

sector also worldwide and KSEBL will also be facing the heat

sooner. In order to face the challenge, we all must critically look
at our infrastructure and should understand and undertake steps to
mitigate the deficiencies.
Renewables, especially solar and its proliferation is already affecting the
network in various ways. The variability, reliability and unpredictability
of the renewables world over is being overcome by introducing new
technologies in network management. Even though, Hydrogeneration
backup helps us to address the issue to a small extent, more injection of
renewables into the grid will be creating more and more complications.
Sooner, inertia of the power system will be getting reduced which
traditionally was helping power system operation by delaying and
correcting responses to disturbances. Frequency was not getting disturbed
much due to the heavy inertia in the system but going forward with
injection of more and more inverters through renewables low inertia will
be a norm especially at lower loads. We may need to keep on some legacy
systems in the grid to maintain a minimum inertia. Some countries have
already passed regulations regarding minimum inertia to be maintained
in their national grids. We may also need to devise standards regarding
fast response of inverters during abnormal conditions. New Grid-Edge
(Distribution) technologies need to be introduced along with EV charging,
storage and renewables for faster response if we want to effectively control
the power system.
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@) KSEBEA conducted “\Webinars

Webinar - 22 " Substation Automation "
Resource Person : Er. Nandakumar, Assistant Executive Engineer

Sunday, September 6", 2020 @ 19:30 hrs

" Panel discussion on Service connection for KSEBL consumers "

Panel Personnel: Er. James M David, Chief Engineer
Er. Tenson M.A, Chief Engineer
Er. P. Surendra, Deputy Chief Engineer
Er. T.A Kuriakose, Rtd. Executive Engineer
Er. V.K Sunilkumar, Executive Engineer
Er. Kenny Philip, Assistant Executive Engineer
Er. K.G Potty, Assistant Executive Engineer
Er. Muhammad Rafi M., Assistant Engineer
Er. Kunjunni. P.S, Assistant Engineer
Er. Shine Sebastian, Assistant Engineer
Moderator: Er. C.P. George, Rtd. Deputy Chief Engineer

Saturday, September 12", 2020 @1 0:00 hrs

Webinar - 23

" Partial discharge monitoring of GIS "
Resource Person : Sri. Sheetal Shah, Om Technical Solutions
Sunday, September 13th, 2020 @ 19:30 hrs

Webinar - 24
" DG analysis of Power Transformers"
Resource Person : Sri. Sreejith Jayaprakash, Asset monitoring and diagnostics,
Grid Solutions, a GE Renewable Energy business
Sunday, September 20", 2020 @ 19:30 hrs

Webinar - 25
" All about Transformer Oil"
Resource Person : Er. Biju M.T., Assistant Executive Engineer
Sunday, September 27", 2020 @ 19:30 hrs
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Distributed energy systems have
been growing and is invading the world
and most systems like roof top PV
generation, active loads, EV charging
and distributed battery storage etc are
inverter based. Managing these
resources is a fundamental challenge
and systems are to be built now itself to
effectively control theseresources. There
are many DREMS (Distributed
Renewable Energy Management
Systems) which effectively incorporate
forecasting and controlling algorithms,
which shall be introduced in KSEBL
Without effective
management of localized renewables

systems also .

(which are behind the meter and mostly
invisible) grid management will be a
nightmare soon. It is high time that
we procure such sophisticated

management solutions.

EV charging systems are also fast
invading the market which also doubles
as prosumers in certain cases. KSEBL
shall

infrastructure and safety and should

seriously investigate our
proactively redesign our Distribution
infrastructure to world standards for
addressing these concerns. Traditionally
power infrastructure is designed to be
hierarchical and performs a top down
approach. This has changed and even a

distribution transformer will be
carrying bidirectional power flow with
injection of more Distributed energy
resources. Our protection relays and
fault analysis depend on traditional
hierarchical model whichmay have tobe
redefined and redesigned. Fast
response systems with modern power
electronics need to be deployed with
well defined strategy for creating a
hassle-free network with such
The

technologies like IoT may be explored

complexity. impending
to devise collection of data at various
points of the power system with an
effective IT infrastructure backup
manning these systems.

KSEBL management is altogether
dismissing Smart meter technologies
citing the high cost associated, without
realizing the actual benefits that will
accrue throughimplementation of smart
meters. Smart meters are not mere
devices to be installed in consumer
premises for taking meter reading.
Smart metering encompasses a
comprehensive solution incorporating
meter, communication facilities, MDMS
(Meter Data Management Systems),
Huge databases, Big Data Analyticsand
top of all various applications
leveraging the analytics of the data



obtained. Itcanevensuggestand control
the consumption of a single consumer for
effectively managing the network. Itisa
partoflarger smart grid which envisages
control of different elements from a
central source. Going forward, if
effectively deployed with vision it can
sustain the investment on its own.
Recently Adani has floated smart
meter tender with comprehensive
solutions for its Mumbai business for 7
lakh meters. While private players and
other utilities are busy adopting smart
grid solutions, weare apprehensive and
will soon fall behind in technology.
KSEBL is unnecessarily wasting its
money innonproductiveinvestmentlike
Soura, LED, K-Fone etc without
addressing the real concerns and issues
to the infrastructure

Human Resources especially
Engineers shall be ready with necessary
skills, knowledge and technology
upgradation for these disruptions to be
less detrimental to the organization and
themselves. But to the utter dismay,
Human resources management is the
worst in KSEBL without any real
upgradation of skills and knowledge.
Through
deterioration of Engineering and

last several years,
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technologies in KSEBL have moved
south due to proliferation of politics
over real issues. Whatever decisions
taken need approval from political
systems and many wrong decisions are
projected as supporting Government
but in fact is only supporting the
political party in power withoutany real
benefits to public or KSEBL. This has
resulted inan administration where tal-
ent and real technical advices are
taking a backseat and mediocrity is
With current
management toeing lines to a political

ruling decisions.

system without any shame and with
intentions of clinging on to power
irrespective of any morality or integrity,
we cannot expect employees to excel in
their chosen jobs. Draft guidelines for
privatization of DISCOMSand for Rights
of Consumers are released and soon
KSEBL will be facing the heat. And
leaders of political Associations are
busy seeking deputations and
leadership positions after retirement,
outside KSEBL to secure their future,
while future of KSEBL languishes along
with the largely silenced Engineers and
Employees. Till the system cleanses,
Readying for the future in KSEBL is
anybody’s guess.
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PREPAREDNESS OF THE KSEBL GENERATING
STATIONS TO FACE DISASTERS AND
EVENTUALITIES: AN EVALUATION.

Human Resource Aspects

In the background of the recent
calamities including the floods, the present
Corona virus epidemic and recent
accidents happened in some of our
generating stations, I have made an
evaluation of the responses from the
operating staffs in the shifts during the
time of the accidents. Kindly note that it
is not personal and just subjective and
objective for the better preparedness for
the future.

The most important positive aspects
observed around all these accidents are the
safe escape of the human life from the
human fatality or from serious injuries.

But the extent of damages happened
to the infrastructure and the generating
units in the accidents need to be evaluated
based on the possibility of right response
from the operating staff manned the
stations at the time of the accident. We
need to evaluate the shortcomings in the
present system that not encouraged or
prevented the right and desirable responses
from the engineers and staff who manned
the stations during the time of the
accident.

We need to devise methodologies and
ways to empower them to provide correct
desirable responses at the time of accidents
and during any eventualities.

Kindly note that, in addition to the
direct losses that happened to the assets,
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Deputy Chief Engineer (Rtd.)

we are facing the issue of shortage of the
availability of the units in the grid during
dire necessities and may have to bear
heavy financial losses due to the loss of
generation.

It is observed that during the recent
accidents, the operating staffs
including the operators in duty of the
relevant power stations were not
empowered and equipped to respond as
desired, to minimize the consequences to
the installations and the assets.
Actually, they have shortage of exposure
and experience in the plant to become well
versed with various systems and it’s
correct relevance for the plant, to have the
presence of mind to provide right response
during a situation. They were not even
trained in the relevant field as per the
statutory mandate nor certified as per the
relevant safety regulations. Consequently,
their only instinct was to save themselves
from the consequences and they done it
satisfactorily.

According to the envisaged
responsibilities and functions, the Chief
Operator and other operating staff in shift
in a running generating station can be
compared with the pilot and the aviation
staff in an aircraft or a captain with his
crew in a ship. The operating staff
abandoning the ship or an aircraft is the

©
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last event in a series of prescribed
protocol during an eventuality and they
are supposed to be properly trained to
make them competent to make correct
decisions during any eventuality.
Moreover, they have clear documentation
and procedures on the methodology to be
adopted and appropriate protocol to be
followed in a particular eventuality.

But in KSEBL generating stations, we
have no systems, approved methodologies
and appropriate protocols to be followed

during such eventualities. Operating staff
in the shift is not responding to the
eventualities as a team with assigned
responsibilities based on the pre-approved
documents, methodologies or protocols,
but forced to act based on their own
whims and fancies or presumptions. All
these state of affairs are ending up at much
larger consequences than the possible
minimum consequences or even from the
possibility of avoiding such an accident or
eventuality.

As such, it must be evaluated as
serious inadequacies and pathetic state of
affairs in tackling the consequences
during any eventualities that may arise at
any point of time in a plant. In addition to
the risks of damages and dangers
involving very high implications that may
cause to the HR and assets of KSEBL,
mismanagement or failure to tackle any
eventualities in time may pose heavy risk
to the life and properties of the public also.

Hence it is very important that the
operating staff in the shift must have
required qualification, experience and
appropriate training to ensure that they

10

have enough confidence and presence of
mind to respond correctly as desired
during an accident or eventuality.

Hence it is time to enforce at least the
statutory mandate of CEA regulations
immediately in all generating stations. An
appropriate system of training taking care
of the requirement of individual plants
need to be enforced urgently with
appropriate certification of skills through
proper evaluation and provision for
periodical trainings for updating the skills
in tune with the requirement of the
modernization & automation of the plant
in the environment of fast changing
technologies and systems.

Work Control Aspects

The most important requirement for
safety, quality in effective & efficient op-
eration of a plant and proper
coordination in works is the enforcement
and compliance of right system of permit
to work and appropriate systems of work
controls in the plant.

The present methodology in force for
all types of “Permit to Work” (PTW) is one
permit issuing document and another
methodology in practice is the “Sanction
for test” (SFT) issued by the Operator on
shift duty using the same or almost same
document. It is the only system enforced
in a plant for the system of safety and
work control.

The Operator in the shift is being
assigned with the responsibility of the
“Permit issuing authority” and relevant
engineers in charge or responsible for the
relevant systems in the plant are
designated as “Permit requesting
authorities”. The permits for the relevant
works are being availed as per their

@



requirements and the permits are being
returned to the Operator in the shift after
completion of their works.

The requirement of a better system of
PTW and work control for the plant is very
convincing by an evaluation on the issued
PTW/SFT itself. The lack of data
regarding the works and the safety
requirements for which the PTW had been
issued itself are enough reason for a
better system. The scope of the PTW
documentation in the present system is
very much restricted, limited and
primarily intended to the works related
with electrical isolation only. No proper
“Logout Tagout” (LOTO) system have
been followed in the plant for the permits
issued for the works.

It is observed that the present system
of permit has no proper clarity, no system
of cross references and provision for
tracking the details of the works involved
under the PTW, regarding the human
resources employed for the work, number
of permits or work authorization issued
on the same equipment and the same
location etc.

It is noted that the same permit is
continued for weeks and months even
without its renewal. The works are being
executed on the same permit even in the
absence of the engineer who had availed

the permit and even  with
different crew members without
appropriate  documentation and

authorization. It is noted that SFT was
issued on the same equipment to many
other requests during the same duration
without proper documentation of tests
involved in the process.

It is noted that same permit
documentation is used for hot permit, cold
permit and even for the electrical isolation
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permits. No system of authorization in
place for controlling the access to various
HT/EHT equipments, rotating equipments
and other critical equipments. The present
system lacks documentation of vital
information regarding the safety aspects
of the works for which the permit has
issued.

It is noted that no system is in place
for submission of the approved
documentation for execution of the works,
works protocols or the job safety analysis
before issuing the PTW or SFT.

The Operator in the shift as “Permit
issuing authority” do not have the
continuity, experience and involvement to
be aware of the systems, its changes, to
do the required timely updates of various
changes happened in the plant and the
works in progress to ensure safe and
confident energization of the systems on
which different work authorizations have
been issued.

It is noted that no correct
protocol has been put into practice
regarding the procedure for the issue of
permit or work authorization and for the
issue of sanction for test to ensure the
exclusivity in the area of works and work
controls.

It is noted that PTW & SFT had been
issued on the same machines or
equipments without specifying the area of
controls and work controls overlapping
the periods without clarity on works or
on type of testing. Sometimes SFT had
been issued even for some work requests
without proper clarity on tasks.

As such, itis observed that the present
system of human resource management,
PTW and work control system is not
enough in ensuring safety and work

©
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control in the plant as desired in the
current environment.

Safety, Firefighting and Fire preven-
tion systems.

It is noted that the system of
firefighting and the system of safety
installed in the plant is not at all enough
and not updated with the current
technologies and current standards.

It is noted that when regulation 44
(2)(ix) of CEA safety , 2010 recommends
Nitrogen Injection fire protection system
for power transformers with more than
10MVA & 2000 litres of oil even for a
normal substation, we have no such fire
protection system even in the
Moolamattom underground generating
station with 18 Generator Transformers of
48MVA capacity each and other auxiliary
transformers!

It is noted that many power
stations are running with old and
obsolete firefighting system without proper
centralized control, alarm and
annunciation systems. It is observed that
the firefighting system are often
compromised for ensuring the operation
of the units as required by the SLDC and
the engineers and staff on shift duty are
not aware of its gravity and it’s relevance
with full seriousness. As such, it is
observed that even the available
firefighting system are disabled without
any protocol and procedures.

It is noted that the existing fire
detection and smoke detection systems are
obsolete and do not cover many critical
equipments and locations. Moreover, the
operating staff in the shift are not aware
of the significance and relevance of the
existing firefighting systems, its alarms and
the annunciations. Moreover, they are not
trained to respond appropriately to the
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real situations based on the alarms and
annunciations.

It is noted that the electrical
panels and critical equipments are not
equipped with appropriate firefighting
systems as per the relevant standards.

As such, it is observed that most of
the available systems are still following the
old conventional practices only and an
immediate review, up-gradation and
modernization of the existing smoke / fire
detection system and firefighting systems
in the plant is required to ensure
protection and safety against possible fire
hazards.

It is noted that the availability of
the safety equipments and firefighting
equipments in the plant for use during an
eventuality is bare minimum only. Many
such equipment need replacement and
up-gradation with better technology and
better models.

It is noted that appropriate dress
and dress code for the operating staff to
ensure safe switching operation,
appropriate positioning of the staff cabin
to ensure personal safety, remote
operation of the HT/EHT switching
operations and minimum direct
interaction with HT/EHT equipments
through SCADA etc need to be considered
immediately for better environment of
safety for the operating staff working in
the power stations.As such, it is time to
review the entire safety systems and
security systems in the generating a
stations based on prevailing statutes and
best industrial practices. The lack of focus
on these aspects shall have far reaching
consequences not only on the safety envi-
ronment of the plants but the viability and
sustainability of the organization which
heavily depends on the low cost energy
generated from these plants.

*
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Significance of CO,/CO F y |

ratio in dissolved gas analysis .-
Er. Dony C.S.
Assistant Engineer

AB STRACT

According to this article, the ratio of carbon dioxide and carbon monoxide (CO,/CO)
for a transformer with a healthy cellulose insulation system should be between 3 and
11. If results of the dissolved gas analysis (DGA) of oil from transformers in service
give the ratio value of CO,/CO less than 3, it means that the cellulose insulation is
degrading rapidly. What is the meaning of this ratio if it is high; say greater than 15 or
20?

Introduction

DGA is an interesting topic which introduces several interpretative methods. The most
popular ones are key gases, Dornenberg, Rogers ratio and Duval Triangle.The
standards IEC 60599 and IEEE C57.104 provide in-depth guidelines, focusing primarily
on more expensive and large sized power transformers. Individual gas concentrations
provide some information but the ratio and especially the rate of change provides
much more helpful information about transformer health.

Carbon monoxide and carbon dioxide in transformer oil

Basically, CO and CO, gases are found in oil, originating from the oxidation of cellulose
insulation. Combustible gases like hydrogen H,, methane CH,, acetylene C,H,, ethylene
C,H,, and ethane C,H, are generated by thermal process such as local overheating
and in small concentrations due to partial discharge which decomposes the mineral

oil. Normal gas values are shown in the Table 1.
Table 1: Widely accepted normal gas value levels
H,/ppm | CH,/ppm | CH,/ppm [ CH,/ppm | CH/ppm | CO/ppm

<100 <120 <2 <50 <65 <350

These values may vary as per interpreter. One should generate Caution and Warning
level to immediately respond or follow up with sample verification or supervision and
schedule as needed.

i
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What is considered normal values? What happens if the value (concentration) of one
ormore gases is higher?

First it is necessary to mention that ‘normal” values are determined mostly by using
any statistic operation on some large data set. For instance, IEC 60599 defines normal
(typical) concentration values as the range of 90% typical gas concentration values
observed in power transformers. In other words, 90% power transformers have
concentration of gases under this range. Nobody can tell whether transformer has a
local malfunction if some value is slightly elevated. Each device has to be assessed
individually with insight in its history, which means comparing the actual values with
historical values.

Meaning of the ratio also relates to the individual CO and CO, concentrations.Dividing
concentrations as in cases shown in Table 2 provides the same result. However, while
the first case is not problematic, the second one can be.

Table 2: Cases with the same CO,/CO ratio where its meaning can vary

CO, / ppm CO / ppm CoO,/CO
150 60 2.5
2500 1000 2.5

Case studies

Case 1

In the reported case showed in Table 3, it was concluded that “paper is degrading and
the transformer has a hot spot of about 730 °C.” It is not clear whether the conclusion
in the reported case was made solely on the basis of DGA or whether some other
measurements also supported the diagnosis.

Table 3: A reported case with high CO,/CO ratio
CO,/ ppm | CO / ppm | H,/ ppm CH,/ppm | CH, / ppm | CO,/CO
6006 377 42 459 65 15.9

Meaning of the CO,/CO ratio also depends on the CO, and CO historical values (in
IEC 60599 clause 6.1 and 9). The CO,/CO ratio becomes significant when individual
gases are above 5000/500 ppm. A ratio below 3 indicates ageing of insulation by
arcing. A ratio above 10 indicates cellulose ageing from thermal heating. If the paper is
degrading due to the local overheating, other gases (H,, C,H,, C,H,) have to be present
in higher concentrations. The paper is impregnated with oil so the oil is also in contact
with hot place and combustible gases should be formed. If this ratio is less than 3 and

higher than 10, one should consider other gases, like H,, CH,, C,H,, C,H,, etc.

207 T2
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Case 2

Below data from two transformers (Table 4 and Table 5) show a special case of local
overheating of solid insulation. Both units were built in 1985 as sister units (420/15.75
kV; 250 MVA; 40 tonnes of oil).They produced higher concentrations of carbon mon-
oxide during entire service life, however combustible gases were low.

The reason was discovered at the end of their life during disassembly. Lead exits of
high voltage windings (420 kV) were packed by paper. Paper near the lead was over-
heated but its layer was so thick that oil was not able to penetrate so deep. Paper near
the lead was slightly burnt. Combustible gases were not formed because the affected
deep layers of paper were not well impregnated by the oil.

Table 4: DGA data from Unit 1

Year of [Oil [TIGC[H, |[CO [CO, | CH, [CH, [CH, [ CH, [CO,/CO
sampling femp.|ppm | pPm | pPm|PPM | ppm. |ppm | ppm. | ppm | ppim
2005 [52 |65 |46 [849 [2289 | 11 |4 26 |5 269
2006 [39 [8,8 |38 [540 [2042|9 |5 31 6 378
2007 |54 |86 |59 [937 28879 |5 32 |7 308

Table 5: DGA data from Unit 2

Year of | Oil [TGC [H, |CO [CO, [CH,[CH, | CH, | CH, | CO,/CO

sampling| temp.| ppm | ppm |ppm| ppm | ppm | ppm | ppm | ppm | ppm
°C.

2005 |52 [6.9 |72 [940 |2640|14 |5 24 |3 281

2006 |38 |6.4 |45 [463 |[1773|8 |3 15 | 4 383

2007 |55 |7.9 |63 [926 |2814|10 |5 22 | 4 304

Case 3

Analysing transformers from a database including approximately 4100 transformers,
9.7 % (401 units) of the transformers were with CO>500 ppm, CO,>5000 ppm, and
CO,/CO>15. Only 1.7 % (7 units) of those transformers were also confirmed by high
Furan values >0.2 ppm, indicating cellulose degradation. For the remaining 8 % (394
units) Furan values were normal. DGA (gases other than CO and CQO,) results for the
transformers with high CO,/CO ratio were analysed and it was observed that only
0.7 % (29 out of 401 units) had abnormal gas values. All the rest were found normal.
Gas trending for those transformers has not been performed yet but it is planned.
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Table 6 provides a list of such transformers where CO, CO, and CO/CQO, are high and
other gasses have low values. Furan analysis was performed and in all cases it was
below 0.02 ppm.The samples were taken at low load (<20 % of capacity) during
winter with oil temperature of around 40 °C. The transformers tend to get fully loaded
in the summer (from May to September) with higher ambient temperature (45°C).

What could be the reason for high concentrations of CO and CO, and high CO,/CO
ratio, when all other gas concentrations are normal, and does it require any action?
This question is essential because a significant number of transformers (394 units i.e.
around 8% of the population) are affected by this trend, which cannot be ignored.
The advice to be taken in the case above is that along with concentrations of carbon
monoxide and carbon dioxide, the trending is also to be looked into and that the
Oxygen content will also indicate a problem, which is more likely to happen in sealed
conservator type transformers.

As stated above, CO,/CO ratio is significant when CO, is above 5000 ppm and CO is
above 500 ppm. Below these values, the ratio will not result in correct situation
awareness. Accordingly, all transformers from Table 6, except two transformers
(Transformers 2 and 3) fulfil this criterion. Even in these cases the CO,/CO ratio is
greater than 10, concentrations of other gases are normal and the situation does not
appear to be worrying.

Age H, |CH, |[CH, |CH, |CH, | CO |CO, [N, |0, |CO,/CO

ppm |ppm) ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm
Transformer1|4years | 19 | 21 4 11 <1 | 532 | 14608 |75639|9598 | 27.4
Transformer2(2years | 77 | 9 2 <1 <1 | 401 | 7043 |71416|6374 | 17.5
Transformer 3|15 years 101 8 2 <1 <1 [ 299 | 6987 |63289|6845 | 23.3
Transformer 4|7 years | 14 | 10 5 3 <1 | 855 | 17945 |68302|14685 21
Transformer 5|7 years | 10 | 16 9 6 <1 | 1264 | 24240 | 697958642 | 19.2
Transformer 6|8 years | 9 6 4 <1 <1 | 659 | 12594 |68545|15065/ 19.1
[Transformer 7|12 yeary 4 9 <1] 3 <1l | 519 |9087 |69166|16913| 17.5
Transformer 8|7 years | 17 | 15 7 3 <1 | 1341 | 21989 |80091(8692 | 16.4

Analysis of data from the other database with approximately 22500 DGA results
collected since 1980 show that the limit of 5000 ppm for CO, could be too high.
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According to this study, more realistic limit for CO, would be 2000 ppm, while the
limit of 500 ppm for CO is in agreement with commonly accepted level.

Influencing factors on concentrations of CO and CO,

Air from the outside can increase CO, in oil. Certain types of synthetic rubbers

(inadequately vulcanised) or resin impregnated woods used inside can generate high
CO,/CQO ratio.

Furan analysis can indicate excessive ageing of cellulose (if furan is more than 1 ppm,
this situation is expected).

Gas generation rate

Asper IEEE std C57.104-2008, gas generation rate should be determined and Table 3 of the
standard providesrecommended actions. As alreadymentioned, the rate of gas generation
ismuch moreimportant thanasingle gas value or aratio of gases. Therefore, a follow-up
of history valuesisamust to calculate gas generation rate whichis a central key for decision
making. The formula for calculation of gas generationrate is:

GGR = (1/T)x (S2 - S1) x(100/S1)

where:

GGR stands for gas generation rate,

S1 stands for the first sample value,

S2 stands for the second sample value,

and T stands for the time between samples in days.

This formula was developed for use in traditional lab analysis, i.e. for offline DGA.
Nowadays with the technology development, online DGA is available. Many different
monitoring units have been introduced to the market. Using fully automated process
sampling frequency has been significantly increased to hourly sampling instead of
daily or monthly sampling. The formula for calculation of a gas generation rate can
also be used with such systems.

Interpretation

Referring back to the eight transformers mentioned in the paragraph Case 3, all are
fairly new and individual or total combustible gases are well below the caution level.
Transformers 1, 2 and 7 have CO level between 350 and 570 ppm which may indicate
that the sampling rate needs to be increased, unless the gas values were caused by a

i

17



‘) HYDEL BULLET

previous event. If CO level rises above 570 ppm and the growth rate is greater than 0.5
%, it indicates a severe problem which requires immediate inter-vention or removal
from service. It is also noted that the O, level is well above 3000 ppm which indicates
a possible leak and leads to higher CO and CO, value.

Recommendations

In the end it isworth to note that every type of oil generates some amount of gases
without an evident cause and without a stress. Some studies discover that some min-
eral insulating oils are able to create hundreds of ppm of CO in the absence of thermal
stress.

Some other questions can help to resolve such cases:
Does the service history of units show overloading for long periods?
Are there any continuing oil leaks from the unit?

It is also important to check the temperature of oil at which the sampling is performed.
Solubility of CO, in oil drops down drastically with the increase in temperature. The
solubility of CO and CO, (ppm by volume) in oil at the atmospheric pressure with
temperature is given in Table 7.

Temperature °C CcoO CO,
0 118859 1434285
66 134265 731742

Source : Transformer magazine
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Nuclear Power Station.

It wasa bitterly cold morning in Ontario
province in Canada. I was woken up from
deep sleep by a cell phone alert. I thought
it was an Amber Alert. Amber Alert is a
child abduction emergency alert issued via
TV, radio and cell phones to ask the
public for help in finding abducted
children. Instead, the alert said, “An
accident was reported at the Pickering
Nuclear Generating Station. DO NOT need
to take any protective action.” 15 million
Ontarians were jolted out an early
morning slumber by the alert issued at
7.24AM on January 12" 2020. Fear
followed by anger gripped the people
across the province. The good news was
that about an hour later the station
officials tweeted. “The warning was sent
in error. There is no danger to the public
or environment”.

The Pickering Nuclear Power Plant,
which was commissioned in 1971, is
located approximately 33kilometers east
of downtown Toronto. According to the
2016 census, almost 300,000 people live
within a 10 kilometer radius of the plant.
A much larger population of about 1.13
million lives within a 20 kilometer radius.
The plant has been an essential

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

contributor to the province’s electricity
grid for decades. It generates 3100 MW
of electricity, representing 15 per cent of
the province’s supply. The Pickering
facility along with Canada’s five other
CANDU- equipped nuclear facilities,
represents a safety success story that is
itself noteworthy. (CANDU is a Canadian
pressurized heavy water reactor design.
The acronym refers to its deuterium
oxide moderator and its use of uranium
fuel). Since its initial construction, not a
single member of public has been harmed
by radiation from any nuclear power
plant or waste storage facility. The
Pickering station in particular is among
the safest nuclear facilities on the planet
and WANO (World Association of
Nuclear Operators) awarded Pickering its
highest possible rating for overall nuclear
safety. Although no nuclear design is
100% foolproof, the CANDU system
inspires more confidence than most
because it is designed in such a way that
even a total breakdown in active safety
systems would allow operators more time
to avert a sudden catastrophic heat
buildup.

i
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The alert was accidently issued. A
minor technical issue at the plant
complicated the normal procedure that
would be used to recall an erroneous alert
without much delay. What should have
taken minutes took almost an hour. As a
result, a strange panic afflicted all the
Ontarians. “This is a completely un
acceptable use of the emergency alert
system. We had the entire province
waking up in fear”, one Twitter user
wrote. Merinisa Natade of Pickering
scrambled for potassium iodide pills after
getting the alert. Thomas Perez, a native
of Pickering" said that his main concern
was his life! “Let us get into the car and
get out of Pickering” was his first
reaction to his wife. He had nothing
packed when he got his family into the
car. They were scared that the plant
would explode and they wouldn’t be able
to escape!

There was a huge surge of demand
for potassium iodide pills. Ontarians
placed more than 32000 orders for iodide
pills in the two days after the false alarm.
There are usually 100 to 200 orders/
month according to Ontario Power
Generation. Potassium iodide pills are
distributed to residents within 10
kilometers of a nuclear facility. Others
living in 50 kilometer radius can order
them through website. The pills help
protect thyroid gland and reduce the risk
of cancer if radioactive iodine is released
into the air in the unlikely event of a
nuclear emergency. They saturate the t
hyroid gland with non active iodine and
prevent radioactive iodine from being
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absorbed. Over time the radioactive iodine
will undergo decay and be harmlessly
excreted through urine.

Images of 3 Mile Island, Chernobyl
and Fukushima were trotted out by
Ontario’s Clean Air Alliance. Anti Nuclear
Critics called the alert a wakeup call of a
higher danger. They stand for the
dismantling of Ontario’s nuclear power
plants. The New Democrats and the
Greens (Opposition parties in the
Parliament) pounced on the event as
evidence of nuclear incompetence that
could compromise on public safety.
“Danger is in the air and on the air waves”,
they cautioned

According to Marni Soupcoff, a
National Post columnist, the first thing a
human being craves when informed of
danger is further information. Exactly
what happened? What the people should
do? The only thing capable of providing
the requisite knowledge, reassurance and
comfort to keep people as calm and as safe
as possible when things are falling apart
is interaction with a responsible
spokesperson. How people can be sure this
is not a Chernobyl situation when an
exploded reactor core is being described
as a roof fire to save face? If Ontario Power
Generation and Government could not
pull it together to offer timely information
and instructions when nothing was
wrong, there is little hope they would do
better in a real emergency!

The Toronto Star, the leading
newspaper of Canada, came out with a
different version. The fear mongering
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Safety Policy for Distribution Wing —
Needs some introspection & remedial actions

T'he face of KSEBL dealing with public is
our Distribution wing. As time passes,
expectations on service is increasing and
those working in frontline dealing with
consumers are under immense pressure to
ensure reasonably good service to
consumers-for new service connections,
complaints and consumer grievances
related to their various requirements and
billing related issues. Performance of
KSEBLDistribution wing among other
service providers in public and private
sector is reasonably well and KSEBL is
giving utmost priority to give better
service to consumers at affordable cost.

Er. K.G. Potty
Assisitant Executive Engineer

On the other hand the biggest
challenge our Distribution wing is facing
is the safety problems from very old lines
and installations and increasing accidents
to staff, contractors and public from such
installations. From 2018, considering the
increase in accidents, KSEBL constituted

©

should be taken with a grain of iodized salt.
No one can deny the risk associated with
nuclear power generation. That must be
weighed against the growing specter of
global warming and its associated costs.
Until recently climate change barely
entered our environmental consciousness
or economic calculus. But with China,
India, Brazil and other heavily populated
countries industrializing and growing at
breakneck speed, it is hard to fathom a
world without nuclear power in some
form providing carbon-free energy.

While Canada has never experienced
a major nuclear disaster, awareness about
the possible safety risks from nuclear
power plants came to the fore after a
March 2011 earthquake in Japan,
resulting in a meltdown at the Fukushima

nuclear power station. The ripple effects
of the Fukushima accident were felt far
and wide. In Germany, for instance, the
anti- nuclear protests after the Japan
earthquake forced the German
government to close eight of its 17 nuclear
power plants. The government also
committed to phasing out the remaining
plants by 2022. But in the aftermath of its
nuclear exit, its coal- fired plants will burn
until 2038 and its carbon targets will be
going up in smoke! As the country’s power
consumption grows, it can’t endlessly
ramp up renewables. If an affluent and
environmentally conscious country like
Germany can’t resolve the dilemma of
decarbonization versus denuclearization,
how could Ontario, having already
decommissioned its coal- fired power
plants?

*
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a Safety wing headed by Chief Safety
Commissioner to formulate and
implement Safety Policies & procedures to
effectively reduce accidents and to
create a safe working environment. The
wing has taken several important steps in
this regard and as a result substantial
improvement in reducing accidents is
achieved. But sometimes the accident
analysis and fixing responsibility by the
Govt. body Electrical Inspectorate and
KSEBL management is illogical and
putting sincere hard working staff in this
wing under pressure. Instead of taking a
root cause analysis on reasons of accidents,
many a times fingers are being pointed to
field staff causing victimization of such
staff members. Actions taken by
authorities on Valappad, Peringottukara
and Arimbur electrical accidents are
examples. As a result, there is wide spread
concern among Engineers and staff those
who are working in Distribution wing and
it is the responsibility of management to
clear such apprehensions by clearly
understanding ground realities and by
taking suitable corrective steps.

This write up is intended to analyze
short falls in current Safety policy and
procedures and to put forward some
suggestions which may bring possible
betterment.

Root Cause Analysis:

Major component of electrical
accidents in KSEBL distribution wing is
snapped overhead lines remaining live
causing fatal electrical shock to public.
Reason for such conductor snapping may
vary from Natural calamity causing
falling of trees on lines, ageing of lines ,
falling of posts, etc. How we can hold AE
and staff of a distribution section office
responsible for such accident without
addressing the real cause of accident?
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Applicable Safety Regulations for
Distribution Transformer stations &
Lines :

CEA Regulation 80(2) for 11/0.4

distribution substations clearly mandates

installation of

a) Suitable high rupturing capacity
cartridge fuses or moulded case
circuit breakers (MCCB) or miniature
circuit breakers (MCBs) or air break
switch shall be provided on low
voltage side of transformers of
100KVA and above. The high voltage
side of these transformers shall be
protected by drop out expulsion type
fuses or circuit breakers.

b) Horn gap fuse with air break switch
shall be provided on high voltage side
and switch fuse unit or wire fuse on
low voltage side shall be provided for
transformers below 100 kVA
Regulation 99 mandates following

Earthing of Poles : -

(1) All metallic supports shall be
permanently and effectively earthed.
The earthing arrangement shall
conform to relevant IS.

(2) Metal cross arms and insulator pins
for PCC and PSCC poles shall be
bonded together and normally
earthed at every pole for 33 kV or 22
kV or 11 kV lines and at every 5th pole
for lines below 500 Volts.

(3) The support on each side of a road
crossing, railway crossing or river
crossing shall earthed.

(4) Normally coil earthing shall be
provided except for locations
involving railways, telegraph line,
power line crossings and special
structures where pipe/rod type
earthing shall be provided. Whenever



the electric lines pass close to a well
or a permanently moist place, an
earth should be provided in the well
or the marshy place and connected
to the electric line pole.

All steel poles on which switches,
transformers, fuses etc. are mounted
shall be earthed.

All poles above 650 Volts,
irrespective of inhabited areas, shall
be earthed. For poles below 650 V
guarding with continuous earth-wire
shall be provided invariably,
connected to earth at three
equidistant points in one km.

Regulation 101 mandates

Protective Guard- Guard wire shall
be used where an overhead line crosses or
is in proximity to any telecommunication
line or any other overhead line and in
populated localities. Every guard wire
shall be connected to earth wherever its
electrical continuity is broken. The
minimum factor of safety for stay wires,
guard and bearer wires shall not be less
than 2.5 based on ultimate strength of the
wire.

Now the question is whether our
installations are meeting CEA safety
regulations? As we all know , answer is
NO. No MCCB/MCB for tripping LT lines
during occurrence of a fault ,no guarding
to avoid line falling to ground and no
earthing as regulation mandates. In such
case whether it is right to hold individual
employees responsible for such accidents?
So the issue needs more focus & remedial
measures.

Most of the over head lines and
transformer stations are constructed
without meeting required standards.
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Probable reasons are:

a)

Required protection devices (MCCB/
MCB or expulsion type drop out fuses)
are not part of our materials and
estimates

Guarding is not preferred by
management & not included in
estimates

No standard drawings /checklists
being used in installation activities
Work is being awarded to petty
contractors who are ill educated and
having no technical knowledge to
understand standards of construction
Supervisory staff are ill educated and
having no ability to understand or
ensure proper quality of work. With
current promotion policy, mazdoor
becomes oversear (supervisor) after
some years of field experience and
they have no technical background to
read/understand or guide contractors
to perform a job in required
standards.

Earthing is not provided as per
regulations for LT & HT/LT poles
Non standard line construction
violating guidelines for tension points.
Stays are being provided without stay
plates causing slanting of poles and
reduced ground clearances in due
course.

Line materials being used are not
confirming to standards
Maintenance works are carried out
without vision of standardization.
Works are being performed just to
make the equipment or line back to
functional. This causes frequent
maintenance on same equipment/
line. No standard maintenance
procedure /checklist being followed.

©
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we address these major

shortfalls related to our installations, we
cannot effectively address safety issues.
Suggestions for Betterment

1)

2)

3)

4)

5)

6)
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Tripping device in LT side of
transformer and/or guarding shall be
completed as soon as possible.
Introduction of service corridor - in
NHs & State Highways, KSEBL shall
get dedicated corridor for our
installations so that frequent shifting
and related safety violations caused
by other agencies can be avoided.
Standardization of existing network
shall be taken up as priority.
Reconductoring or replacing LT OH
with ABC , ensuring tension points
and ground clearance , earthing and
installation of branch fuses, neutral
shackling etc to be completed at the
earliest.

New lines shall be constructed strictly
as per standards.

Standardization of Contractor is very
urgently required. Contractors having
pre-qualification, availability of skilled
& qualified workmen(ITI) and
qualified supervisor (Diploma) shall
only be permitted to work.

Badge system for contractor’s
employees shall be introduced - each
employee of contractor shall be given
a badge (photo ID card) approved by
ARU head showing approval to work
for a period of say 6 months. At the
end of six months ,his permit to be
renewed based on performance and
adherence to safety work procedures.
Those without a valid badge shall not
be permitted to work in KSEBL
installations. This way we can enforce
safety from contractors employees &
can get better workmanship.

7)

10)

11)

PMU originally formed for
reducing work load on section offices
is not serving its purpose. Estimates
are being taken from concerned
sections, and after issuing work order,
PMU is not even visiting work sites.
PMU shall be made responsible for
estimation, execution and certification
of 11KV works.

For important and complex
maintenance works involving several
feeders, a detailed method statement
shall be prepared from section and
shall take approval from higher
office. Work to be carried out exactly
in accordance with approved
document. This will avoid accidents
caused by overlooking of feeding
arrangement etc by field staff.
Records of ageing of lines and eqpt
(date from which it is in service) shall
be made as priority. This can be used
for replacing aged eqpts
systematically.

Data of loading of Transformers and
lines shall be made. This can be used
for loading the eqpt to optimal levels
and there by can avoid construction
of unwanted new lines and eqpt
which causes financial burden and
creates safety problems.

Safety Officer - Assigning role of
Safety officer to s/div AEEs is not
logical. S/ Div AEEs are responsible for
operation & maintenance of
installations in their jurisdiction and
even if there is safety violation
observed in a work , they will not be
able to stop the work as they are
responsible for completion of work &
charging of lines. Already AEEs in s/
div are having various
responsibilities like Giving AS/TS/



WO/ Agreement,Check measure-
ment of works, Assessing Officers
works, Legal Laisoning, PMSU
works, Enquiry or presenting
officers works in disciplinary actions
and so on. A separate wing shall be
constituted for safety by inducting
exclusive Chief safety officers and
Safety officers. Such safety wing shall
not be assigned with other jobs and
they shall conduct field inspections
frequently,shall procure and ensure
use of safety gadgets and materials
in work and shall make safety work
procedures and check lists. The
inspections from such exclusive
safety wing will be much more
effective.

Compulsory score for safety for all
field staff for increment and
promotions -this will help staff to
adhere to safe work culture to a
greater extent.

Promotion to supervisor (overseer &
Sub Engr) post shall be confined to
those acquired necessary educational
qualification.

14) Quality and availability of materials
shall be better managed. Local
purchase of line materials from
circle/division ,subdivisions and
sections often leads to purchase of
poor quality material without testing.
Such poor quality material is caus-
ing safety issues as well.

Climbing on PSC poles is very unsafe
due to fungi deposition during rainy
season, slippery gum deposits due to
sticking of advertisements on posts
and hazards of climbing thru cable
tv installations. While climbing & get-
ting down, safety belts can't be used.
Moreover any electric shock while

12)

13)

15)
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working from post gets severe as

electric discharge takes path close to

heart of the person as he is
holding post with hands.The only
solution to this important safety
problem is use of Aerial Lift. Purchase
and use of Aerial lift to be
implemented as top priority. Crew to
be trained to work on platform of
aerial lift standing on insulated mat
wearing electrical safety shoe and
electrical safety hand gloves.

Electrical Inspectorate’s role :

Electrical Inspectorate is the
designated and authorised Govt body to
Inspect and ensure safety of installations
to public. Unfortunately there is no
enough inspections from their side.
Nonstandard lines and transformer
stations shall be standardized with full
involvement of EI to CEA regulations.
With Govt support, Ele Inspectorate shall
be given instructions to streamline their
inspections. Holding KSEBL staff for
every accident is not the solution.
Management’s Responsibility:

The responsibility of accident due to
non standard construction, non availabil-
ity of tripping devices or guarding and
poor quality of materials/work man ship
can’t be confined to AE/SE or field staff.

Management is equally responsible
for that. So considering the responsibility
of organization, it is high time that
Standardization of installations be taken
up as a Top Priority.

Management may consider and
adopt above suggestions to Standardize
the installations and implement practices
which definitely will make a better
environment in Distribution wing and will
yield much better results in medium to long
term.

*
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We are Lucky to
Live in the best of Times

Anthropologists believe, it is customary
for nature to discard species which do not
support the whole. About 80% of world
plants require a different species to act as
their pollinator. A BBC report says
honeybees are responsible for 30 billion
dollar a year in crops and our chances of
survival without them is not more than four
years. The pollinator plants also need other
species to move their seeds from parent
plants to new sprouting ground. This is
done by a variety of players from fish to
elephants. Sphagnum - a type of moss
growing in wet area - is only 3% of plants,
but it absorbs 25% of carbon
produced on the planet. All most all
agricultural pests have natural enemies.
Soil health is improved and waste are
recycled by many species like beetle.
Biodiversity plays a major role in
maintaining the balance of environment.
It control earth's climate and green house

Er. Thomas Kolanjikombil

Maramon

gases. In nature we never see anything
isolated, everything is in connection with
something else.

The fundamental principles of
coexistence are value of oneness, respect,
inclusion and compassion. Just as we owe
these values to other fellow human, we
owe them to other living beings that share
the earth with us."Our task must be to free
ourselves by widening our circle of
compassion to embrace all living creatures
and whole of nature and it's beauty",
Albert Einstein. It is believed that the first
form of life appeared on earth 4.1 billion
years ago. Compared to this origin of man
is a recent history, 50,000 years old. In
between these period everything in this
earth has undergone transformation
through a natural process of development.
The species which are not salutary to
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others extincted, says Darwin's theory of
natural selection. It took eons for the
nature to accomplish stability,
sustainability and harmony, before the
arrival of human. Ancient man was living
in harmony with nature. Sixth century bc
Chinese philosopher Lao-tzu, who
founded taoisam/daoism, that has shaped
chinese life more than 2000 years,
advocate, simple honest life and non
interference with natural events.
Buddhists believe that all form of life are
sacred and worthy of compassion. Hindus
respect earth as mother. Niraputhari
festival in temple and vriksha puja before
cutting trees are good examples of oneness
with nature. Modern scientists are
discovering that animals of all kind exhibit
complex consciousness and intellect,
perhaps equal or superior to ours. There is
evidence that many these attributes of
intelligence exist in plants as well.
Consciousness of some sort may be
universal and necessary means of
adapting life in a changing and
challenging environment.

The rise of technology may have dis-
connected us superficially from nature but
it has not changed our reliance on natural
world. The mother earth is giving
everything we need to survive. But over
years we are engaged in subjugation and
outright genocide upon the other
inhabitants of this planet. We impacted
environment in many ways, over
population, deforestation, pollution,
chemicals and burning fossil fuel. This
triggered climate change and destruction
of soil, aquifers, rivers, oceans and even
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the very atmosphere upon which we and
all other forms of life depend. Induction
of invasive species - plants and
animals -precipitated economical and
environmental harm. They caused the
extinction of many indigenous species.
Although we are part of nature,the
relationship between us and nature is not
well understood. We cannot live without
the services of nature, but nature can
survive without human. If we understand
the fundamental relationship with nature,
it can help to act in harmony with it.
Sustainable development is based on
better understanding of human
relationship with nature. We tend to
consume as if there is unlimited suply of
resources. It is our ethical responsibility to
keep this planet sustainable for humanity
and other living organisms. That is
guaranteeing a balance between economic
growth, care for environment and social
well being, which are called three pillars
of sustainability. A war against nature is
eventually a war against ourselves.

The draft Environment Impact
Assesment (EIA) notification 2020 is
completely contrary to the basic principles
of environment protection. It may lead to
wanton destruction of natural habitat of
flora and fauna and shall have
catastrophic effect on environment. It is
another example of enormous and
incessant violence our species direct
towards natural world. The problem is
OUR DISCONNECTED STATE OF
CONSCIOUSNESS. Learn to co-exist, or
nature will find extreme way to claim its
peace.
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Obituary

Er. M.D. Appan
Rtd. Deputy Chief Engineer

“KSEB Engineers’ Association expresses
OUR Deepest Condolences.
May his soul rest in Peace”
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KSEBEA / Letters/2020-21/ 10-08-2020

To

The Chief Engineer (HRM)
KSEBL, Vydyuthi Bhavanam.
Sir,

Sub : General Transfer 2020 - Asst.Exe.Engineer (Ele) &Assistant
Engineer(Ele) -anomalies and concerns - request for rectification of
anomalies -reg.

Ref: 1. Our Letters dated 06-08-2020

Order No. EB1/AEE(Ele)/GT/2020 Dated, TVPM., 06-08-2020
Order No. Ebl(a)/AE(Ele)/General Transfer 2020 Dated, TVPM.,
07-08-2020

4. Order No. Ebl(a)/ AE(Ele)/General Transfer 2020/ Grievance Dated,
TVPM., 07-08-2020

The grievances submitted vide reference(1l) above has not been addressed in the final
orders cited (2), (3)&(4) above, issued in respect of Asst.Exe.Engineer (Ele) &Assistant
Engineer(Ele).It is noticed that the anomalies were crept in due to violation in the
prevailing guide lines and lack of proper SRS while implementing ONLINE software.

The major discrepancies noticed are as follows:
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1. Incumbents having higher index has been transferred out while those having
lower index were retained.
2. Place of posting in the trial order has been changed to another place in the final
order.
3. Incumbents not applied are seen transferred and moved to some specific places
to block some of the requests.
4. Incumbents are seen displaced without their request ,before completing 1 year
in a station
5. Posting of incumbents in the so called Flagged posts are random without fol-
lowing any norms.
6. No guidelines /norms are followed in the promotion postings.
Lists of aggrieved Asst.Exe.Engineer (Ele) &Assistant Engineer(Ele) and the respective
anomalies noticed are tabulated and attached herewith as Annexures 1&II, for your
kind consideration and favourable action. Also requested that the vacancies
presently available after the recent AE-AEE promotion, may please be considered
for addressing the above grievances.

Yours faithfully,

Sd/-
GENERAL SECRETARY

o o o i e e e e e e e e

P KSEB Engineers’ Association, Panavila
Thiruvananthapuram - 01

‘i OR Phone : 0471 - 2330696

1 = 20080012388 CRIAIMETRI o) 93O M hvdelbulleti il 7012117197
I owinssiiew), PDF 6andd20G1eal ydelbulletin@gmail.com €5

| erwgimesmeam @rRGMASH3M].

r

I -

I Letters to the Editor SHOM)BUD ERWESHEE Afle1davo
|

: The Chief Editor

| Hydel Bullet

|

|

|

40



e
HYDEL BULLET /(73!

e

Stories that Inspire... Amey Hegde

Jadav Payeng: The ‘Forest Man of India’

Jadav Payeng, the ‘Forest Man of India” has achieved the

unbelievable. The Padma Shri awardee single-handedly
planted nearly 1,400 acres of forest in Assam.

Payeng’s quest began in 1979 when he was only 16 years old.
During floods that year, a large number of snakes were swept
ashore on a sandbar. After the waters had receded, Payeng
found the dead snakes on the shore. The snakes had died in
the heat, as there were no trees to give them shade. Since then,
he decided to plant trees on the sandbar and has not stopped
even after planting several thousand trees. He planted, watered
and looked after the plants to transform the area into a forest.

Assam government’s forest department learnt about Payeng’s

unimaginable feat only in 2008 after a herd of some 100 wild elephants strayed into
the forest. The area is now home to Bengal tigers, Indian rhinoceros, over 100 deer and
rabbits, besides apes and several varieties of birds.

Payeng’s story is truly inspirational, and inspires people to take up a cause even if one
is alone.

Dashrath Manjhi: The Mountain Man

Dashrath Manjhi, famously known as the
mountain man, singlehandedly carved a
path through a mountain in the Gehlour
hills, Bihar. He did it so that his village could
have easier access to medical facilities.
People laughed and made fun of him but
he just continued with his work. He gave
22 years of his life and made a big difference
in the lives of the people of his village.
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KSEBEA Engineers’ Day Celebrations

Cisco Webex Seminar conducted
on Sunday, September 15%, 2020 @ 19:30
Welcome Speech:
Er. N.T. Job, President, KSEBEA

Keynote address on Engineers’ day:
Er. Tenson. M.A , Chief Engineer

“ All about Kudankulam

Atomic Power Station “

Resource Person:
Er. Ravindran Tharambath,
Rtd. Executive Engineer, KSEB & post service experienced
personal at Kudankulam Nuclear Power Plant

Question & answer session

Vote of Thanks
Er. Sunil.K, General Secretary, KSEBEA

Here are some facts about the mountain man: -

® The villagers had to travel 70 kilometres to reach to the nearest town to get

medical attention

In the year 1959, Manjhi’s wife Falguni Devi died from lack of medical care

® In the memory of his wife, he carved the path in the Gehlour hills so that his
village could have easier access to medical attention

® He worked day and night for 22 years from 1960 to 1982

® He shortened the distance from 70 kilometres to just one kilometre

® In 2015, filmmaker Ketan Mehta made a film on his life, 'Manjhi'
The Mountain Man’ starring Nawazuddin Siddiqui in the lead role.
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Webinar - 21 (Highlights)
"Environmental implications on sustainable development to

construct dams for achieving national energy requirements”
Resource Person : Smt. Medha Patkar, Indian Social Activist
Sunday, August 30", 2020 @ 19:30 hrs
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Happy Engincers Day

Celebrated engineer and scholar M Visvesvaraya was born on Sept 15,1860

A STALWART OF INDIAN

His birthday is Designed and patented
celebrated as  the automatic
Englneer S Day weir water floodgates,
Yy - N first installed atthe
Chief engineer responsible ~ Khadakwasla Reservoir,
for the construction of the Pune in1903
Krishna Raja Sagara | : =
dam in Mysore Designed a
flood protection
Received the Lived till the system for Hyderabad,
Bharat Ratnain 1955 age of 101 giving him celebrity status
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