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After a colossal disaster...

The State has gone through a colossal disaster. Incessant rain has battered us for
weeks. Unprecedented flood has severely disrupted our life, damaged our
properties and public facilities. Some sections of media blame KSEBL for
mismanaging the reservoir water level and precautions. Most of them are ignorant
of the situation and process that the organization follow in managing the water.
Their sarcasm is based on faulty assumptions and ignorant mistaken judgments.
This, however, is not the time for blame game.

We are moving ahead with damage control and restoration work. KSEBL
employees have indeed shown utmost dedication in their work. We understand
that task is herculean and that the weeks ahead would be restless. Many of the
generating stations had been shut down. Some of them is totally submerged in
flood water. Some Transmission substations were also fully flooded. There is
wide spread damage to the distribution network as well. For restoring the system
to normal, it would take many days and even weeks. Time delay could invite
public rage. Dealing with such situations requires tact, diplomacy and resilience
to criticism.

We have been getting assurances of support from almost everywhere. We
are indeed thankful to them. We need your help and support in terms of material
and manpower. A well coordinated effort will be required to pass through this
Crisis.

Let us do our job together. Action, we believe, is better than words. We
know our job.

*
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Insulation condition during
transformer manufacturing

The main objective of this discussion is
to identify gaps in knowledge and issues
in relation to verification of cellulosic
insulation material properties during and
after manufacturing of oil/cellulose
insulated power transformers and shunt
reactors. It provides input for future work
in this field. Along with the identified
gaps, some aspects are discussed in more
detail, e.g. physical material parameter(s)
that are relevant for a transformer to
withstand stresses in service, end-of-life
definitions and measurement techniques.

The paper is focused on oil-cellulose
insulated, medium or large power
transformers, reactors and similar
equipment. It is also confined to cover
cellulose  properties and their
characterization during production of
new transformers. The conditions during
manufacturing differ significantly from the
operation of old transformers in service

Er. Dony C.S
Assistant Engineer

and the challenges in the characterization
of properties differ as well. Hence, the
discussion does not cover long term
properties of the insulation. It neither
includes design dependent issues, nor
questions related to short circuit
performance.

Background

Transformer insulation

The solid insulation system of power
transformers is predominantly made from

7

on promotion as Chief Engineer
(Transmission - North) Kozhikode.

Er. Rajan Joseph
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cellulose and only in rare cases from high
temperature resistant polymeric materials.
On the conductors, paper insulation is
frequently used and in the mechanical
structures that are electrically stressed,
thick solid cellulose materials,
“pressboard”, are used. Cellulose has
proven to be a very reliable and cost
efficient material for the application as
transformer insulation. However, cellulose
is hygroscopic, i.e. it easily absorbs
moisture when exposed to air, in particular
before oil impregnation. The dielectric
strength decreases with increasing
moisture content and therefore cellulose
insulation must be dried before exposed
to electric stress. During drying, the
transformer is exposed to elevated
temperatures which may have a negative
influence on the insulation since the aging
rate of some material properties increases
with temperature. However, the dielectric
strength of cellulose deteriorates only to
minor extent with thermal aging and is
essentially unaffected during the drying
process.

Transformer manufacturing

The manufacturing process of power
transformers includes mechanical
clamping of windings and core and drying
and impregnation of the cellulose
insulation. Vapor phase (VP) drying is the
most commonly used method, especially
for large transformers but a variety of other
techniques are also used, for small- and
medium size power transformers. All
these steps are vital for the long-term
function of the transformers. These
processes will influence the condition of

the cellulose materials (e.g. moisture
content), and their functional properties
(e.g. paper tensile strength). In general,
cellulose insulation materials age with time
and temperature under the influence of
oxygen and moisture. It is therefore
important to ensure that the
manufacturing processes are designed in
such way that transformers delivered are
fit for service and that no unacceptable
loss of insulation life has occurred in
addition to what can be expected from
normal transformer manufacturing. It may
be considered that focus is mainly on the
mechanical condition and not suffciently
on the remaining water after drying and
at the beginning of transformer operation,
respectively. As an example, it may be
preferable to dry down to 0.3 % remaining
water content with DP 1050 remaining
(lifetime approx. 47 years), rather than DP
1110 with 0.5 % water (lifetime approx.
40 years) or even DP 1160 with 1.0 %
water (lifetime approx. 23 years). (These
values are based on constant moisture
levels in Kraft paper and the example is
based on the end-of-life criteria set to
DP>200).

Transformer operation and end-of-life
criteria

Transformers in operation are
subjected to different types of stresses
which can be grouped into thermal,
mechanical and electrical stresses.
Examples of these stresses are load or
overload (thermal), short circuits
(mechanical) and transient over-voltages
(electrical). Insulation aging weakens the
cellulose fibres, thus mainly affects the



transformer’s ability to withstand
mechanical stresses occurring during short
circuit events and transportation. If the
force is high and the insulation paper is
brittle (e.g. due to severe aging), the
insulation function may be impaired with
a resulting internal short circuit inside the
winding as a final consequence. This
normally leads to failure of the
transformer. On a more detailed level, the
paper insulation of the winding
conductors are subjected to compressive
and shear stresses of which the shear
stresses are the most dangerous. Aging has
little effect on the insulation properties of
cellulose and thermal stress itself normally
do not cause failures of the transformer
but can increases the aging of the cellulose
insulation.

End-of-life (EOL) of a piece of
equipment, such as a transformer, is in
general terms defined as the condition
when the equipment no longer can
perform its intended duty. The
transformer EOL can be separated into
technical, economical and strategic end-
of-life. The most discussed aspect is
technical EOL but it is most common to
take transformers out of operation for
economical or strategic reasons. Examples
of economic reasons are high losses and
high maintenance costs and smoothing of
annual reinvestment budgets. Among
strategic reasons are changes in voltage
levels or load patterns and obsolescence
of some major components, e.g. on-load
tap changers. Insulation aging is one
aspect influencing the technical EOL by
lowering the transformers ability to

HELHL BLLET )

withstand mainly mechanical stresses.
Other important technical factors can be
design related (strengths/weaknesses of a
particular make), e.g. short circuit
strength, dielectric strength and margins,
electric resonances in windings,
depositions on winding insulation etc. Also
historic events like repairs, number of
experienced short circuits, transports will
influence the technical EOL. It is therefore
important to understand that insulation
aging alone is not determining the EOL of
a transformer.

End-of-life of a material such as
cellulose insulation is not necessarily the
same as end-of-life of the transformer itself
and is defined in another way. The
function of the material is maintained as
long as it withstands various service
stresses. EOL of the material is related to
the capability to endure these stresses and
is normally defined based on a sufficiently
high retained strength/value of some
important and relevant material property.
The properties used in to define technical
EOL for cellulose insulation have
essentially been tensile strength in the
machine direction and the DP value
(average viscosimetric degree of
polymerization).

It is often convenient to be able to
calculate and follow the change of the EOL
parameter with time. For tensile strength
and DP this is difficult. For tensile strength
there is no commonly accepted simple
functional form for the time dependence.
Also for DP the time dependence function
is complex having a fast initial decrease
followed by a slower decrease - almost like
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exponential time dependence. It must be
mentioned that the aging conditions such
as paper temperature, moisture, and
acidity continuously vary with time and
are not precisely known, making the
mathematical approach even more
difficult. An alternative way to
characterize the degradation by the
number cellulose chain scissions with the
advantage of more linear time
dependence (after an initial non-linear
increase). In addition the initial DP-value
should be indicated.

Cellulosic insulation material properties
General summary

The base material for cellulosic
insulation used today is derived from soft
wood pulp. The sulfate or the so called
kraft wood pulp is most widely used. It is
derived from coniferous wood chips
which have been chemically and
mechanically treated to significantly
reduce the amount of non-cellulosic
constituents. These removed parts would
promote dielectric and chemical
instability. The structure within the paper,
the fibber length, the bonding between
chains and the orientation of these chains
form the basis for the mechanical
properties of the paper. The aging process
in the paper (causing a reduction of the
mechanical properties) consists mainly of
changes in cellulose chains and bonding
between chains. The rate at which the
paper is degraded in this aging process is
strongly dependent on the structure and
the portion of amorphous substance of the
paper. Also the presence of nitrogen
compounds, added by so called thermal

10

upgrading, will influence the rate of
degradation under certain conditions.
During VP drying, which can be seen as a
thermal conditioning of the paper, a cross
linking of the cellulose chains will take
place especially for papers made of high
grade refined pulp. At the same time,
some of the chains will be shortened. The
cross linking of the chains will cause an
initial increase in tensile strength,
especially CMD (cross machine direction)
and E-modulus.

It is well known that during the initial
phase of paper thermal conditioning, such
as during drying, there is an increase in
bonding between fiber chains causing the
mechanical strength to stay constant or
even increase while later during the
transformer life the degradation of the
paper is dominated by the decrease in fiber
length, seen as a decrease in DP.
Measurement techniques for unused
papers

The specification for new, unused
cellulose papers gives definitions and
general requirements with agreed
parameter values for different properties
to qualify different paper types to be used
as transformer insulation. However, there
are no requirements given for degree of
polymerization (DP) for new paper.

The mechanical strength of paper can
be measured in different ways such as
tensile strength, elongation to break,
bursting strength and folding strength.
The tensile strength and elongation to
break are tested according to and requires
a minimum of 9 strips of paper in machine
direction (MD) and/ or cross machine



direction (CMD). Each strip should be
straight and perfectly cut with no
initiation points for rupture and the strips
need to be conditioned before testing. The
bursting strength is a biaxial tensile test
and will show not only the strength of the
paper but also how homogenous the
sample tested is. A number of samples, 20
preconditioned pieces, are required.
Folding strength tests the brittleness of the
paper. Out of the listed tests tensile
strength and bursting strength are direct
methods which show the strength of the
paper, both for new paper and also for
used (aged) paper.

The ratio of the average molecular
weight to the mass of the monomeric unit
represents the average degree of
depolymerization (DP) of the paper. This
can be determined by testing the specific
viscosity of a solution of the paper sample
and there from the viscosimetric degree of
polymerization DPv is calculated. It is thus
an indirect method. The sample size
needed is very small compared to samples
required for mechanical testing. This
method will give an average DPv only if
the sample is completely dissolved. Cross
linked cellulose substance will give a
colloidal form of liquid when subjected to
copper ethylene diamine solution (CED),
which is used during DP-testing. This
CED-solution will only be able to partly
affect the cross linked parts of the material
and the test result will not reflect the true
value of degree of polymerization in the
sample.

A few general remarks - a new paper
with very high initial DP could sometimes
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age at a higher aging rate than a paper
with less high initial DP. When
comparing different papers, a high DP
does not necessarily correspond to high
mechanical strength. As already
mentioned, the DP number is not a
standardized material parameter. It can
also be noted that a specification of the
level of nitrogen compounds in cellulose
is not sufficient to specify the thermal
upgrading properties.

Measurement techniques for paper in
the transformer manufacturing process

There are no specific requirements
agreed on, or specified, for the properties
of a paper which has undergone the
transformer manufacturing process
including drying. To ensure that the
paper is dry would be appropriate as well
as to ensure that the mechanical strength
of the paper is sufficient. The problem is
to take samples to be tested that are
representing the paper in the transformer
windings. Most often the thermal and
chemical history during the drying of the
winding insulation and paper insulation
available for sampling are different.
Normally, the paper available for
sampling is subjected to a different
degradation stress. In addition, the
conductor insulation consists of several
layers also subjected to different stress -
the outer layers normally more stressed
during the drying process. For tensile
strength or for bursting strength, a large
number of samples need to be tested and
preferably from a sheet of plain paper and
this will not be found on the conductors.
Possibly a number of plain sheets of paper

11
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could be assembled and put along with
the active part through all drying processes
for testing after completion of the
manufacturing process.

The current industrial practice so far
has been to use DP after completed
manufacturing although some customers
request DP values also before final dryout.
Only considering DP will neglect taking
the dominating parameter for the
insulation EOL into account: the
remaining moisture inside the transformer
after drying. As cellulose aging is strongly
dependent on the moisture content, a
higher DP of a delivered transformer may
with time be overridden by accelerated
aging due to high moisture content. In
addition, DP determination is connected
with practical difficulties and problems
such as not getting completely dissolved
samples giving erroneous results as well
as to have truly representative samples. In
this respect, the type of drying process, VP
drying or Hot Air Vacuum (HAYV)
combined with impregnation, thermally
upgraded paper or standard Kraft paper,
all will have different issues in the DP-
testing and may have an effect on the
results. However, these issues and effects
are barely investigated. Although the
normalized test methods for DPv are most
of the time acceptable, there is a lack of
definitions and criteria for determining
whether the sample has been dissolved
completely or not, and there are no
numbers given for reproducibility,
repeatability or uncertainty.

Identified knowledge gaps and issues

The above mentioned methods are
associated with advantages and
disadvantages in terms of procedure,
accuracy and how well they represent the
actual stress on the solid insulation in
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transformers in service. As of today, it is
questionable whether a test via an indirect
parameter (e.g. DPv) or a mechanical test
of a paper sample located somewhere in
the VP oven can be suitable for evaluating
the aging status of the solid insulation of
the transformer. In general, it can be
discussed whether any paper mechanical
strength test is suitable, - even if taken
directly from a conductor. More work
needs to address the relevant parameters
to be measured that are representative for
and have impact on the long term function
of a transformer. In addition, practical
methods of test which are useful for all
types of papers after transformer
manufacturing processes, including paper
sampling procedure, need to be defined.

Commercial aspects

Any acceptance criteria may have
large financial impact both for users and
for transformer manufacturers. In
particular, as insulation materials in
transformers cannot be replaced without
rebuilding the active part and replacing
the windings, the consequence of a
rejection based on excessive paper aging
in the factory is huge both in terms of
delays to the user and costs to the
transformer manufacturer. However,
there is no established view on what is
reasonable to expect in terms of insulation
aging during normal transformer
manufacturing and there are no existing
guidelines of acceptance criteria nor for
compensation if these criteria are not met.
Conditions vary considerably from case to
case, from very stringent to none at all.
This in combination with a very high
financial impact makes it an urgent subject
to address, preferably within the
framework of CIGRE.



Degree of polymerization is the
dominating parameter today used for
specifying insulation properties after
factory drying. As previously discussed in
previous sections, loss of insulation life is
not linear in DP and loss of insulation life
is not necessarily related to the end of life
of the transformer itself. As an example: if
we assume DP=1200 as new paper, and
DP 200 as end-of-life, it is often by mistake
understood that DP 1000 represents 20%,
or DP 800 represents 40 % lifetime
consumed. However, correct values are 3
% resp. 10 % consumed lifetime: DP loss
is hence not linear over time. It should also
be considered that the relation between the
effect of the operating temperature and of
the initial DP is such that a change of DP
from 1000 to 900 can be compensated by
a 0.2 °C reduction of the average lifetime
operating temperature of the transformer.
This recalculation of time into temperature
can be derived using the Montsinger
equation for the temperature dependence
of the aging rate.

It is therefore important that this is
considered in the sanctions for exceeding
stipulated limits in contracts. It is today
common that the consequence of not
tulfilling the conditions are not stipulated
in the specifications which implies the
possibility of rejection based on a small
deviation from contractual values.
Considering the small impact of a deviation
from guarantee values, this is not
reasonable, at least not from a
manufacturer’s perspective. It is therefore
desirable to have guidelines within the
industry on reasonable limits where
compensation applies, how compensation
should be determined and when rejection
may be applicable. Similar conventions
apply e.g. for losses.
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Conclusions and recommendations

This paper gives a general review of
the present situation regarding insulation
aging during transformer manufacturing.
Itis of vital interest to ensure that the buyer
gets a transformer that is fit for service and
that no significant loss of insulation life has
occurred in addition to what can be
expected from normal transformer
manufacturing. It is of equal importance
that there are commonly accepted
guidelines within the industry how to
specify, guarantee, verify and to
compensate or correct potential deviations
from specified properties. The paper points
at existing uncertainties in the areas of
measurement techniques, insulation
material properties and commercial
aspects as well as on the relevance of the
commonly used measurements of degree
of polymerization (DP). Based on these
observation, it is recommended that the
international community addresses these
issues in order to fill the discussed gaps.
In summary, the main gaps to fill are the
following:

> What is (are) the recommended
technique(s) to determine the status
of the paper after the transformer
drying?

> If physical cellulosic insulation
samples are required: how to get
representative samples before and
after the drying process?

> What are the guidelines for
acceptance criteria to evaluate the
aging caused by the drying process?

>  What are the guidelines for measures
and compensation in case the criteria
are not met ?

*
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Onam is the traditional festival of Kerala.
We celebrate onam to commemorate the
golden rule of Mahabali an Asura
King.During his rule all people were
equal.There was no lie, no fraud, no
exploitation, no persecution, no hatred
and no sorrow.There was no discrimina-
tion based on cast and class.There was no
proverty. Nature also enjoyed the rule of
Mahabali, that the mother Earth gave it's
full potential.

The rule of Mahabali was based on
the principle of Dharma and Truth. This
land was abode of happiness, contentment
and peace, that Heaven envied it.

Dharma (virtue) guide one properly
from the influence of Artha (possessions)
and Kama (worldly enjoyments). Any one
desirous of leading a life of virtue should
have a disiplined character and culture.To
develop character you have to clean your-
self internally and externally, have will
power to be content with with what you
have, evaluate yourself constantly,do self-
less charity and submit to the divine will.

To see the Universal all prevailing
spirit of Truth face to face one must be able

Governance - Now and Then...

Er.K.Thomas
Maramon.

to love the meanest of creations as
oneself.To Mahatma Gandhi Truth was
God.Only through love Truth can be
realised.We have no time to be compas-
sionate towards the marginalized,to see
neighbor's problem.All belifs are nothing
but distorted perspectives and not Truth.
Evoke the knower in you and that will lead
you to Truth.

When Vamana disguised as a dwarf
mendicant Brahmin asked for three paces
of land, Mahabali was surprised and
asked"only three paces of land". Vamana
replied,"he who is not satisfied with three
paces of land will not be satisfied with the
whole continet.I have asked for only three
paces of land, that is all I needed."
Mahabali's Guru Shukracharya smelled
the trap and tried to deter the King.The
King's reply was"how I Bali the grandson
of Great Prahlada refuse like a common
cheat.] will give the Brahmin the land he
seeks."

Compare our present day rulers with
Mahabali.Democracy is a political arrange-
ment which treat people as equal.Now it
is no longer the right choice, only specious
choice.It is irony that in India where the
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WEBINAR

KSEBEA CEEBA is planning to conduct series of
technical talks with the intention to refresh it's
members and Engineers on relevant subjects. The
mode of delivery will be as webinars, recorded

We are bringing experts in the area as resource persons.
Expecting your whole hearted support.

| classes and contact classes. First of its kind is in webinar mode.

| Er. C. Koshy

Retired Deputy Chief Engineer

Retired Assistant Engineer

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

Er. P.V. Eappen .‘

vast majority are poor, the reform and
development programs are serving a
smaller private good, rather than serving
large  public = good.Orchestrated,
manuplated and perverted opinion of few
and the rich are only reaching the ear of
the government.If democracy does not
listen to the voices of the deprived,it would
lead to the inevitable, increase in social

tension and violence in social and public
life.The country is facing this.

Greater participation should be given
to all sections of society in development.
This is possible only through decentraliza-

tion of governance and participatary gov-
ernance: a pet dream of Mahatma Gandhi.

*

15



§08 HYDEL BULLET

@R@ONIUD LISHo 3@ ?

) d.ag)aV.c.6nil. efldlgaieel 2018 6.l
©alo@MOLINIQOTIMIWBB MIBAL2IM
63303 (Definitions), GMOM)B:>UB, OO
MUNGHUB )UYW HF10 LIBOTIG3
A& eIMo §210 @) ®)SEBlweal.
MO BHSOLI 16-006C CHITV (aldd00
(S0MBMVaNA@ @Y GaldPYlod) MSTMYANO)
GOV 9 @OM)MVBla] HEMEE)E:)SIOWS)OI
MW @OSITLOOMHSIOB] QOO
89y avlmlewoolgl eillpdlom @R wow]
2J06M.  B)061010) EDABWE;TV 20BH6) EGMSIW
Q1B EEYauad (0aimy) edle)) aflg GaldoesenE]
QAl0)o. af)MMO@ MIBAU2IMEBBS6 Al
(6o 1) 6-00 MMIOOW] 06mMYaM
80Slala] OM®Ie&ud (Flagged Post) ,
GOV 11 cMomdgloel e 14,15 ag)am
GLHOTVIHUB H)SOOD TVOOBUEN GLHOITV
@YW 10 9o AUOV]HN)CMIIW BClLeLNo
OMWSMS (ald000 MIDa)BQYROW 80}
(SOMMand@ @)01BOWO 8920 1MVAROABHN)0
slslal

0G0 REBLONMN HOQUoIWlele
5% 6d0Slala] ®MV®Ie (Flagged Post),
cHslceloen 2018 el (SOMMand
Ql2aM0alM@®IM) GUdato BMIL) )l

16

|
.-. miln i i i
I:Illllllllll.lllI
Er.af)a] . MV}GQH
@alquag” apdle,$ 5101 apsmilmIwd

B B0S)BHMB MQI00WB1BH)MAUIBHHI6M)
mowi®. (al@emoaimomlm) aymi
GMOBN LIl H3HOS)OMIFB30IG DM
(a1 H]B06NE; GHES0.) M cs‘ggomS I
®el 14-00 Qal GHIMV alBlIGUOOWIHe)D.
HRIS-@3 30¢00 ZHlalsgloriw)o B0anlavd
200}OS MWBWEBM (alaVleL 160l {lS)8s
eflqy eMmoBn)d. @IT EGHoBo 6 @3 Of-
fice Join Date (<3yr) af)aD® af)aBIM)GAINE]
OO GReO®IeNo alla1Ga]o  ?
DMWETV B)SIVAOOE;1EN0 3 AUGHODI
eIWle000] 860 830anTlavlod ¢=Roeil
O2IV®) QIOY)IN  AIOO GAYaUMIG3 Mlan)
al)0GOMEP) (SOMMVaN@ ©21QOM8S
O®OR06MI®. DAOOBHIUB UBHOL)0NI
OMWH M 988 oamyR1elw1dcd
(euarmI@3) 5 QIBaUODLIW]H:20W]
®)S0)aNAI0Y0, af)MO@3 2 (aldQIUDY
easmlelo HeldendHOm@OaN qLUOIM
@0Qo (change of HQ) Q106381 MG j0POHOD
80an’lavl@d  Office joining Date <3yrs ag)am
mundaila] GRANSEOMEIN @SB GHOIAS
11 21 14-00 DalEZHITV DalEWINO S)TIMo.
DO DBIAOOEM TVACIMOo QUYSMARIBN0.
@300)3 Hleidiloel AEE (Elec)pal snadad:amd



ellqy a161cuoUWlee) . DGITS (Hamaud
1,11,12,16,26,30,34,38 61 DGBL0NTLNAGH6
(BHAMMIG 40 ORI DGBLONTLNHMHBNIUY
DBWE M &)S}@LNME. (H2MIUA
16,26,30,38 ©L1 EBLONTVLOAB @{YYA 0AIMY)
gﬂ%@mmmm@@” (SHOAMMUG 40 oAl
9esjo0mnm =RlallwleeiomlO®1m)
GUOAHAOEM. LIOROAINGAIW)o BMOM)
HBIOLI  GHOITV 16 (aldH000 @S}
DMBWHT OB EGIReUDIGE RYTWA Gy
(BHOMMIA 16,26,30,38 HLI DEBLONTLOBHE)
CARAUMIT @SOOIM (HAMMIAG 40 LI
DEBIONMOOHMENIUB @GO W)6NE.
alGHHH BOMaldH dLOCLISMWIHS
(eIMQIMOW (HAMMIB 40 ORI DEBLOW
N3 DMWASHIV B)00R0 (2Q) 20
BOEMaldhH TVOLISMHNIBMOMN, alGHH
(al®)0i0gl) 5 QAIdauomlelwlsaowl
GIYAUMIT3 @)SO)INWIBOWVSS 0 (SOMBY
aN@ PENZ0EH:ICRIHWAN BNBCIW)HE:. 3G
30a01V1@3 3 QAIBaHo HSIEOD (BHAMMUAD
16,26,30,38 OR1 EBL0NMVLOHO, EDCa [0PHOID)
80an1avl@d 3 QIGaHo &HFlEOm) ag)am
BQHNOVEMo OO6NME, MBBUI VMO
(SOMMVaNAIG3 GARAUMB BDG @Y HHW)o
(HOMIAB 40 ORI DEBLOVAVNM GPVHMIDI
®MISO)IM®IAOW @RMYOVWAIW auil®]
QilGaHo HDIMBOMISIOH® QilP)6330d
MeBBU3 MIBNINWIMIB:)0. DD) MLU0)@
oainy) ZHlejoleel 80) $09U0l1Veals
9ERLOVWIVNNYHS DA E VAW
MNINWea|s aileIv]o)Em@3. @132 jWoW)o
@018 ®HINBS 2g BoanlTVB@I0)0
@RAICAIN}OHSW)o QQIBBAIOVYASW)0
MW@V, Station Joining Date agyamlal

HELHL BLLET )

Qfle1010)OT WO DOm0 GaldEIVAEUD
061M0o.

2g) oaimy) Hlalsgleeiwio 60600
$0QnO1VI@Ha|s 2EBLONAVNOY0
M@V, Station Joining Date agyamial
a10160oWla] TVoRAINBHIM Galdd:)aM
@00}68BOBHN)0la] GENIOWAQIOMOOIW]
©)IMO@3 (SOMTVaN@ DOMOAIE-SI06813)
GMIOU3 DENBIH)AN HEINSDS DUINBHNIBBO
MOdh)o.  QO(®REY, @M1 :38)661285103
MO2IEA0W]  2IEANIF)Baldd:)AIOM)o
mowlen)o (@RMIM) HOWOIMOEN2E;1M3
Q0(@®0).

GOV 11 GMIMHElorl 15-00 Qal
GHOMV}o MWW AV @YUl 006N
DO(@o0 GARAUMBDG @RYEHIMM@IGE @l
OHUN|SOODMN alj0}oH B0anTTVAMOd
GR0a0lEHMB af)M @RSIAUEWIS)AN@®O6M.
af)®IMINIMT3 MBS MY BHEMEHNOLIS)
HHO® UM TLOMIELYO BOGOI OAIMY)
=Hleloileloe 50% MIIBIO)OmMOAMM 830a0d
988G IMO@3, AUIVMWIHEMAN BQBHOVEMO
D6 MVoOHH6eMo. Domicile Station aflg
s)oxlelemgleno aei(micswsaBzleno
890als RMG0Gglod) GIRaUM)HS]el)o
e=0eil §210®meUaHo domicile-a3 ag)em]
DAlHN0 MEM @RI QIO)AN) al)0)aH
60anTVA@ @0@H6) TLUORI0 MOQo. GRS
oI WlBO1@3 av)aflajla) Galdooel gD
99QI0)RLI QN0 630600 HlojWlorIW)o 30600
$0QUCIYIoAI 830a01MVB200)0 ailelwo)
OIWOE3 G0S@IVI@3 ailam) M3l ¢SO
Dald0ldn)o.

@G 0Ud DABAWSHM 20BHE) B3SO
OEMaN Ola] OMa]oWAVAENENEIHWAT)

17



§08 HYDEL BULLET

am  12nVEel MBSV MO )3
OWS)HN) AN DTN 20%  GRWIH
pa1vlege AMI®™O B30anTaVd @0BH6)
DOV EUAHRIE DD 50% @RYM)AIOTI N
MVOOBUEMO af)MN@®o6M @M. el
29} aflel 96AI0)RLIEBUE &)S] AWM
$600)6S (VERLVITBOAS)ODEG. CKOTV IIT
eatomalyaimun (General conditions) s:gloel
16-00 DalGZOMV (aldh000 (SOMWBAMVaNA
B0BWOIM3 Gal®)838 60) B0aN1H0W)o 15
slarvomleiwld:o al9® 80anTavlod
®)sEOMMAUBIEnILl.  af)aNOG3 ME®
CHOMIGBOmON gamcsog’lod CQLaua3, 400/
220 KV aroeni auotad, LD Gquaum)&alcd
aleM1HWS)EMANAUND  HIDMIDOW  aldh0o
avoailwomo Msowml® Gwarea olerlal
©21Q0M aldS)BB) af)IMYo aloW)aM). T
aflod) O®IMOQAIWIR0® dquoallwomo
B0)HNEMOAANY0 alOW)AM).  @REa|OUI
Mmoglm)aIeo IT wing D@00 TMVoQilwom
o200)aplwlglen) ? 2016 £ljo 2017 el)o
MOEBEIY RBMOG3 (SOMBMIa0B DOMONOL)
&HSG HYOIN0W ald0o TVollWom
dleloe® Gleql §2100) @I MuOLICK)
Domicile Gel®s) af) @M1Ea 0OM alel
80201320380 )0 BWIOLD (al@® Mo
@eam mscomens]l alamlg)ens. Certificate of
Transfer of charge e®e&n001 0d(@o
DOMOQUIGIMIEEBRUS HOBHAGOMNE BoanTaVAd
2ORHS HYDIDOW alHOLHIN0 DUBO|S)
@O YD BRHYUW)WH> software MVORLYROLS?
@REMI afleIpo 2)Jlenomd @NIoWal)@qo
BSlo)&S] MSOMBHWIGEMI ? O6ElGel
@OWOLN0 RIERIMH00 af)GAN alOWIMIB:).

@] GOV 11l ORI 19-00 DalGHITY

18

@S] alBlGUOWIB 2 H000. DMINB(alB000
30} 630a071N1O3 ©)SB2 WOV 5 QAUGUOD]
e1Wldo B0) 30a0T1TVA GROLIE 2195V
®EME1T3, MWBWBTV  al@lNEMIHNIHD®
oo Sl 82anTaveo0 (SOMM anad
®21Q)M®OVIClEN)0 - @RBOMW)BS
26QO00U3 @OGalMH]2JoT3 | @REa oo
MW MM (alV®1 Q1106 @A
GENIOWI6)a|SIOI)BHWOET). B30} @AV
QN1GRIBH @RGCAUISNIOMI, @RS
MeIn@BHN060MI, MMAWH TS @R)6em
@RS1ITLNOMOAM KOV 11 §Ll 16-00
DaleHOMT A1l @RYEMWIS)EMIOPI0 DO
cpis® ailo)ebmoem. 80) 89anlrud 5
QAUGHGRO BRGIRIW]E:0 HORIVSCAI0 630)
80a0°1Slm3 MISO)AMIOAUEIGS  B3aM)dB:13
@AfESH 1QI0)0 af)Te0]g aleMloWs)
B0 ®O@BaloiealS)avlel  @PeLlssld
DD 30a01TVABEY a@eO®esleno allewm
B8 TVOOBHUMDYMNS. DML
OAUNOHWAD) BHOO6MoO ?

@] O I - 20 -00 DalEHITY
GQ@3]060D AUYAUMLOBHOBOWEI00 0]
SSM af® 60a010V00 caleMensslel)o
apailes calemeagsleno munelo A0QIEMI
O12Irl0)omIEMO GNIOAWIHNZ @O@3aloy
68303, @RSIVAMIO MVIa02I0 0 ag)amlal
semaevleoelisyomio K.S.E.B. Ltd @
@R WIHo00 MBIWIO1HH )M ®O6M .
afleloyps MeUlad® ®oT3aloyomIm
Mm)avela] D EPWlGHI00 GeNIdAMW
QflgM@BH0)® ag)GIM @REAIGHIBHIM)BS).

#*



HELHL BLLET )

emad6))dh),eil mrannis Nokku Kooli
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wikipedia/wiki/Nokku_kooli

Nokku kooli is an euphimism for extortion
by organized labour unions in Kerala
under which wages are paid to trade
union activists for allowing common
householders/investors/builders to
unload belongings/materials using
machines or their own labour. This
happens with the tacit support of political
parties including those in government. In
Malayalam, ‘nokku kooli', translates into
‘gawking wages’ or ‘wages for (just)
looking on’. It had gained widespread
notoriety all over Kerala, but the practice
has been considerably curtailed in recent
times.

Nokku kooli often enjoys a quasi - statutory
Status.

Modus Operandi

The modus operandi is usually as
follows : At almost every industrial zone
and residential area in the state, worker’s
unions posts" lookouts" whose task is to

Er. N.M. Shamim
Assistant Executive Engineer

spot vehicles carrying goods. Once a
quarry is spotted the news is quickly
conveyed to all available union members,
who then descend en masse to the place
where the goods are to be offloaded.
Heated negotiations then commence. The
leaders often demand extortionist rates for
doing the work. Their demand for a "right
to work'" is often not matched by an
obligation to be efficient. So the usual
compromise is for pay the union workers
a certain amount for just watching - or
gawking-while the work is done
mechanically or using in-house workers.
The employer, of course, loses both ways
while making a double payment for the
same work-he pays one group of
"workers'" for not working and another for
actually getting it done.

Widely recognized as an unethical
labour practice, it is cited as one of the
reasons for poor industrial development in
Kerala. (From Wikipedia)

CHOZODIM a}0C 20CMEOANT,
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Kochi Metro 2"? Phase

The concession works for the 2nd phase
of Kochi Metro are on fast progress. As a
matter of interest for Electrical Engineer, I
would like to share some informations
related to Kochi Metro. Power to Kochi

Metro is fed from Kalamassery, Kaloor
and New Vyttila substations. From
Kalamassery substation double circuit 110
kV UG cables of 3.2 km long connects
Metro GIS. At Muttom Yard at Kaloor 33

Er. U.S.Ravindran (Rtd. EE)

kV substation, UG cable is directly
cooked up with Metro 33 kV system. At
new Vyttila double circuit 110 kV cable
connects 110 kV Metro GIS, and this work
is in progress. Cable line and termination
plant will be completed soon. 110 kV /
33 kV transformers at Metro Yards of
Muttom and Vyttila steps down 110 kV to
33 kV and feeds 33 kV to all 22 metro
stations. This is via duct cable laid by the
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side of elevated metro structures from
Aluva to Petta. At Metro stations, 33 kV
is stepped down to 440 V for lighting and
power. Another transformer steps down
33 kV to 530 V for traction power. The
530 V is rectified and 740 V DC for
traction is fed through and insulated third
rail erected to throughout the whole route
connecting 22 stations. 750 V DC is tapped
through moving contacts fitted by the side
of moving metro train and inverted to 3
phase 440 V AC by the controller. Eight
nos. of 275 kW motors drives the train.
The speed is controlled by variable
voltage / variable frequency method. Each

train can accomodate 150 sitting passen-
gers and 900 standing passengers. Those
who likes confortale and fast journey at a
little higher cost, metro is a good option.

While you are in Kochi enjoy a metro ride.

*
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" A home away your own home "

Kozhikode Engineers’ House construction in progress
| 5 5 5 J 7 B |
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‘Ensure your
participation by
contributing ...

KSEB ENGINEERS'ASSOCIATION
BUILDING FUND A/c No. 2385101001949
CANARA BANK CALICUT SME BRANCH
IFSC code: CNRB0002385
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Lunar Atmosphere

Somany researches is many ways are
being conducted to know our Moon.
America, Soviet Union, Europe, China and
India launched several satellites. "NASA"
already sent men in Moon and after that
few others conducted "tour" to moon. For
the multitude of living beings in Earth
influences of atmospheric condition is very
much essential. Atmosphere of Earth is
divided into various parts as shows
below:-

Troposphere

Stratosphere

Mesosphere

Ionosphere

Thermosphere

Exosphere

Due to the action of Sun rays on
Oxygen and Nitrogen in the atmosphere,
it forms charged Atoms. Ionosphere
exists for a space of 50 km to 1000 km.
Here plenty of Ions and Electrons are
existing.

Researches of atmosphere reaches to
the birth of Earth, interaction of Earth and
Sun, and also to other planets. Many
experiments are going on in this field with
keen interests. Magnetosphere and
atmosphere around the Earth resist the
Ultra Violet rays coming from the
suncomets and Meteors / Asteroids.

Indian Space Research Organisation
(ISRO) of Govt. of India launched
Chandrayan I, in 2008 October to moon

SAN L il
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Er. P. Ramachandran
Assistant Engineer (Rtd.)

to know the availability of water and also
to know the atmospheric condition and
the minerals in the top surface of the moon.

Many satelliets of different types were
launched by "NASA'" Soviet Union, Europ
and China. "Appolo' experiments
predominate for all the searches.

Atmospheric pressure in the Moon is
low and thin. Inert gases like Helium,
Nion, Argorn and Ion are also present.

Atmospheric pressure in the Earth is
1013 Millibar. Luna researches found the
presence of Ionosphere and Electrons in
the moon, and Electrons come to 1000 in
one cubic centimetere.

Chandrayan researches by its
"CHACE"  (Chandras altitudinal
Composition Explorer) found Helium,
Nion, Argon, Methain, Carbondioxide and
Vapors of Water.

Density of atmosphere in the Moon is
10° one eubic centemetre (number
density).

The gases change to ions, and these
ions forms Ionosphere in the moon. By the
experiments of Radio waves, conducted by
Chandrayan conformed this fact.

(Source: Sastra Keralam)



Er. K.P. Gopalakrishnan receving a memento from HER HIGHNESS MAHARANI
GOWRI LEKSHMI BAYI THAMPURATTY OF KOWDIAR PALACE

Er. K.P.Gopalakrishnan presenting his poem about
HIS HIGHNESS LATE SRICHITHIRATHIRNAL BALARAMAVARMAMAHARAJA
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Er. Bhuvanendra Prasad T.R.

Retired as Chief Engineer (Projects - Electrical Designs)
on 31.07.2018

He joined KSEB as Assistant Engineer (Electrical) in
Nedumangad 110kV Substation. He is a hardworking and
dedicated Engineer and has served our Association as Treasurer,
Central Executive Committee and Unit Chairman of Tvpm unit.
The renovation of Engineers' House Tvpm was carried out
during his tenure. He is a loyal member of our”association.

Er. Mohammed Shajahan E.

Retired as Executive Engineer CVO - Vigilance
on 31.05.2018

He joined KSEB as Assistant Engineer
and is an active member of our Assoiation

Er.Jyothi P.V

Retired as Executive Engineer TMR Division Pallom
on 31.07.2018

She joined KSEB as Assistant Engineer in
TMR Division Pallom. She is an active and loyal member
of our association
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Er. Girija B
Retired as Executive Engineer TMR Division Angamaly
on 31.07.2018
She joined KSEB as Assistant Engineer in Transmission Division
| Thrissur. She is an active and loyal member of
F our association

Er. Sathish N

Retired as Executive Engineer
Erection Division Kallarkutty on 31.07.2018

He joined KSEB as Assistant Engineer in
Idamalayar Generation Division. He is a very loyal
and an active member of our Association.

m Er. Shaji Thomas P
Retired as Executive Engineer LD Station Kalamassery
o on 31.07.2018
He joined KSEB as Assistant Engineer in Payyannur 110 KV Sub
Station. He is a very loyal & an active member and has served
our association as Central Executive committee member.

KSEB Engineers’ Association wishes you all
the best on your life after this retirement

We are conducting a design competition
for Engineers logo Sticker.

Invites creative designs from our members.
Special prizes will be there for the winners.

All are requested to participate in the contest
for making a logo for power engineers.
Last date of logo submission will be announced.
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Stories that Inspire..
Amey Hegde

There is always something to be thankful for!

A man was in his study room. He picked up his pen and started writing;:

-Last year, I had a surgery and my gall bladder was removed. I was stuck to the bed
due to this surgery for a long time.

-I turned 60 and had to give up my favourite job. I had spent 30 years of my life in this
company.

-My father died.

-My son failed in his exam because he had a car accident. He had to stay in bed at
hospital for many days. The car was totally destroyed.

Alas! It was such bad year!

When the man’s wife entered the room, she found her husband looking sad. She read
what was written on the paper. She left the room silently and came back with another
paper and placed it at the side of her husband’s writing. When the writer saw this
paper, he found this written on it:

-Last year I finally got rid of my gall bladder due to which I had spent years in pain.

- I turned 60 with good health and retired from my job. Now I can use my time to write
something better and of my interest.

28
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-My father, at the age of 95, died peacefully in his sleep without any long illness.

-My son was blessed with a new life. My car was destroyed but my son did not get any
major injury.

This year was an immense blessing and it passed well!
Let us remember that there is always something to be thankful for.

The Two Wolves

A wise old man was teaching his grandson about life. He said, “A fight is going on
inside me. It is a terrible fight and it is between two wolves. One wolf is evil — he is fear,
anger, envy, sorrow, greed and lies. The other is good —he is joy, peace, love, sharing,
kindness and truth. This same fight is going on inside you.” The grandson thought for
a minute, and then asked, “Which wolf will win, grandfather?” The grandfather
replied, “The one you feed.”

Which wolf do we feed daily? If we surround ourselves with negative minded people
and talk negative things then we are feeding the evil wolf. On the other hand, if we
spend our time with positive people, read good books, and help people in solving their
problems then we are helping the good wolf to win over the evil one.

Let us feed the good wolf. We will become more positive and happy!

29



30

§08 HYDEL BULLET

allet (el Wlwadr-

d)co adauamnulesd 2yml GREB®:e.l
R)IWIOS DO OW)AUTHIMS)OM @RLIDTV B
©I@3 MSAN TVORAINIEMID.  ENIMW &) all
e¢monf Grlafloel §eaINAOEBSlo &)Floals]
&Blo M0 H0S1eNes 26N 2]
eNeS MSaM) AIClSHIV0)aN).  HaleSaD
6B 508210103 MM D@2 MIAMYBaloW.
a9 2)Ball@d BasiSla) O)aI®SICWOB0
20(@o @RS)O B0} GRAIMVEHM 6aIIMNIW
D@}, ofo@ Rlallmo mailos ala]
DG 0wl @100M Galodh)d@oeM).  quamlel
@Blaf) &5l qU)EHl] EMIBHIWEA[0PI6T
@GO B0) HOM3 BRYEOINU] HHEMIWVIG3
0al1510189)BH@o0MaN oM  1eI0Q®. @R
0210V E6) OBHEMIWOS 216BBLIVOHS MIB0
HatiSla] @QOSlal)Qlo DI@ED MSHN)AUIO3
&GO HWIBB).  OBEMIAU2|DOOIEMICAID.
af) AN HeMm 20(@WIT @R OalMOIW
ale@BeIaela))nd0mE 8aN) allanlcelss
aefleom). ag)Mles 80) H00j0 AM el
W0oO® aloenaiam arldo ERE:IS)88EOV®)
OHOME af)QllEGSEWO @D HalIMIVWYOS
@)6101)683U3  alorilMGalNE]l @PEACOW)o
000 AflaI0)aJeNE0d:)0. @RAA §alMOW
QIEIOO @RAIVOOAITNNTILIEI O @O 6T
&l s86amo ¢  dlarqvomlom
2 Maloem OEemMIVIG3 alailgl &)s)6EElwls)
MBI o) CMOAD]. & )60 ) 633 U3
apailoseowssleno as&s1od Klailajlcla))
MBOMRH00.  EDCGJOU3 MOMB @Y ©2lMIVOW
IO ((DWIBHIM (Vo212J0@3 B:05)6)210MOW
)OS ALIBOAIAMYMVEG]a] af)HAD BSlaf)d>10]
®)EMBEBBBIEH]HBWI0.  BRD)O®IENE G

ag)Bllmd aloeom@

@).af)@V. QI B3 (Rtd. EE)

@RED £)2IMNOIVW)AS B)EIN)EBBOS BH6eN3)ailS]
DO alQ)ER0 A EMISHBHSWO0 af)aM
ail210@la)).  BINIOAANIAIOWES @RWId:o
@RHOLIVLIOO® §2lMOW aldBEBS)6S
@RSWIBEBBU Q610N ldS]BB1G3 @ 1631GE]
BNAN®) HeN3)Y. @RAISINNHSWI8S HILISWO
8680 allB®sdMm &0} &leenalgeoose
H05lMBSenNes GaldoWlanoem)o.  @AIleS
B0) al00WIS)H0103 DD @S WIS 683 Ud
@RAITNOM1HN)MMN). B0} ALY H6aI MO
OM GAI0)HUWBAHFISV]LNHSYBSE B0} HaI0lW
1)a0 BEMB). @RHOM) MIIMNIo B32|HOHSIMM)0
CHGlEl  9alaMOY B)E0MYEBUY OO
S®)63160)S)1aANAI0)0 OHHUICMNIOWN)BS
QUOYROVONOE6NE N}aOWIE3 WMo GRAIO®
al}O M) I6NB}AUO0M MLIW]Ee )6 Ay
M) (al®IBUDeO]0)am). ag@sleno
(000l 2f)EMOBD0 af)MM Qilalodla)). B0) @RER
921MOY 06068 Qllsendm D0aHs 6300101
S)IMM)GalOSLl O3 NN (aI0QIUdY0
830010g). alddU abRlo BAM)o HeNElel.
&)02)) BWNG)HUBH0) GUdaHO ENID
800101s@ @RAUAOMla]). ©OMNI026 O
B0010IST3 HP1OME|0UB )OI BROB)
AlOQUUOMOBD 1006 BowlW88 moel
©21MOW &)EOMEBBUT 1N)a0SMBSI@3 MIaM)o
aljO@MQAUMM).  aiSla] B800¥al (al0Wo
2O(MGC2 BRAIBHS DENBIB)HW)BB).  EINHIM
)o@ 90HHUW MIg)l.  @Pald afead
alleen®»d  alafld)S1enom ®)sesl. 80}
alodH ailuoalload 2)BRLMLOAITVLN BRAIVYHS
a)lo CalSld®e8W)o GROIUdO™m]afls)
eN2Od»)o. @RAINO BICOIV)OMEOW)o af)O]



¢®0u3 MW@ af)S)Om)0la] OBeMIWIm3
9a]3) SISHN)AN @D H2lMOIVWV)HS
@RSICOMEN GHISIENOS MO MSM).

@RHOL] &1SE0)HWOW]0)IM @RI
92l af)HAN HENB AIOWIGI ag)$}EANY
wlan). B0} alOHU OOY H)EOM)EBB)OS
@6Mo H0G1eNeS @R GRINWEE &:IGlend6em)o.
@22 am  6al. @ajmuoowivlenss so)
@RYAULID®] MBGI @Y @RI 6 alMMIVWWIG3
Wlamyo aJOEMAIM).  MIM O NIOUIIG3
MIM)o H)6IMBBHB  B3ICOIV}VMHOWIV
af)S}O0 @O0 Qlaj). af)LlOAI0}o )OS
@RIDW)HS @RS)COMHE H)Dlaf). OTVHHY)
HWBHMBSI0F @RI H2IMOVWHS I3
@RS & )60M)EBBUW &)Slaf) ®130Om).
a)2100IBHN)0 MVEIMIaHo !

OMIOVI ? a0 aflalodla)).
H0elle8 2)82JVIB8 O BHEMIVMRIHH 1V
molanmelo 3)clmo @RMIEBAINEE)E:WIEM @R
@oed of)daNMILe am 1. ademlwlod
MIMYo  OMUO|S)OMOIM GalNE] BOEOO
@QIEM 603 2 I6BBEIGHSIHN)EAMINY0 af)HAN
cloloqjs;0m)aM Qilo @Y @RI 6aIIMOIWV
2D)0B)HHOWIO)AN).  BHIEOMIEBBUT HOSWIBB
MOBOMNE BRAOO OBHIGHNENE 2 )AMEI
S| aBOQSIOMEaOUd @RI ©alIMNOIVW)HS
W0DOY0 B)SIVWGIORL! GO

@) @RI IOV BHHEMO h¥lajlg
OeN2)MMMBIAITVA0WIF)ENB0B:)0 af)HAMEs1LI0
@&U6Mo MvoceiSlafla] ©HOS)CHOEMB®)6NS
af)a o)Wl GMOAN]. MO RN )AlOD®
W1eneS MIBLH MSMN). &)CO B}00 Galow
®906M)o.  @REEBHEORI M™ailg) wloomlenss
ANos18  HaH Mo GaldORl  af) GADO
&1SHN) M) H6eMB).  @RS)OM) 6 aldM)
EMOBHTWE[0POM @M G@RMINHUM Yo
&0ms a0l jarlem) neom) MSIV  B0)
20M1OM HOeINEM o) am eIV ®).
(adB @1 (01013 qUysHlafloyan @
20M1O03 ald)MICWOBo EMIM 206 2S}O)

HELHL BLLET )

®10lay) MSAV @Y GRI 6 2ldDNOW &6
B BHINBIOHHOS)OM). af)NIS MM AlO6oMm)
“ @RGM, GPIAWNS BHHU6Mo 6MOM Allsmil
@OYIM). O] BOAY §210G af)daN GalSloq]
S;0m)M AlWOMIG3 MOSOY®.  TVLAIWIM
200101TE9). ” MM )00 S BOMI0a]]
V)OS HaHEMEBBUS af)olenIm) OB0S)0O).
af)gloo @Y @D AEMOM) EMIS]. @RYAT
GWOIOS BRBTNILE &>)0JS)OM) MEAN O6NS)
2aM) O6al® OOB®>UE 2)0la] S0) SaHad

PeMRBOBS] MM af)MBe) DOBBOM 0)
20®13OM).  HUTVIMMOW MO GAINO
906381¢a |00, &HOLIO af)dIM DeMAT]
VO af)00G @elo  MHNHW)o AeMafla]
CMOBN)HW)o §2lQ)aD ML 621NV
&)600) BB 80WI0)aN). & )60 ) @SOS
TVJOSUIDMOOD BOBOD 2168BL1OEHMIV]G3
®)5)688] &1SaD @R §21MOW  af)edAN
GMOBH] NDOACOMINS MOBOMB M)S6aB.
a)®MM BWOq|eSME®IoLlaM allvidvo
DMEIHH1WOT3 2O(@EA o) MHs @o!
©aIMOIVW)HS @RSITM GaldW] @RAIOO
O HMB9)} 01T MIIM)o OB |S)OD)
QM HF1W)HHWBSB).

@RS )02)) BlAITVEBSIG3 NOD
af)®@ ©)01800WAlJ0 TVAWAI)0 @I HBE
agamlenss al@®m®)o QlwIdaIVI®®)o
QUBROMOH6NB}QAU00M  DalEVWINO|SIOD.
MO AUSHO MBIV @RI 62 lMNOIVWEWIS
MLoLOM1]). &)CO MD0TVS aH 61M63BUD
OBHIME VDN 2)). ©2lMNOW & )60)
EBBRBOS 3OS DHFla)).  HIGOCYY HEOGW
@RONH 2IMOIV VIS @ROHEOMHE MI631]
OBGIMEI0)MM).  af)slel)o @R Od6M]aleBeal
005 MIBalolWles 988103 HSHHIOD
woetla)). @» aele ayvo &6 afalcs
wlanyo 8clesel)e alldaleilafloyarlel. emoad
A l®)OE6 alOEm). “ BRGON &)60M)EBBBINS
BSOS al®® ®OQIOSIGRISE GaldGHENS ?
af)oam  ailvoiarvles).”

31



§08 HYDEL BULLET

@R IO (1IN0 HOAIKIS 6O
@ROD ©21MIVSHE) GRANOOTIN BRAOTMOAIW
20M10afl BaHEMEBBUY DG)6)HIS)H6) WO
Oloyam). “ MO @PREI GRMOMIPo ~ MO
al®)OBO alOm). ‘QIO) GalSleonems.”
©2lMNO®W  H)60M)EBBUW oMW  213Q)0
@eamImlomm). G@RAUOHOBIRI0 of)ddm
aflvoindlajeelo. @eea®)o 830} BlalTvo ag)dam
AlwIM1E9)o o)  (ad®Td:H H)COGYD
oM@ mIa)o 26381 ®)S6BBl.  Halogm
af)Mles MOV @R G@PIA A2IMNOW QOGS
Al®)OSEH BRYFOM @)SEBBIOWAN. MO @)
61 2168321W)0S MI8aICIWIVIGE agyool.
@22 §2I0NIW BPMEBIO® MIGILN)E> WOV
@aM). af)OMW aOiBWo MEa|oUd AWlenes
@881 al)0OM)AI0}OAA) CMIMD]. GRo
§21MOVW)OS 06NB) A1QEOIBo BRS)HO OB
EMOM. 3QalogOIM af)OM OOBHUD, )OO
&0 @Y OalMNIVVIOS AIWIeIoW]
COHN%0. af)Od HYlenss Hnilgled06ne
amMOM VETOM6H: MSL.  @PAIleS &lsan).
QI8SHO MVAWo HSEOMIEN) NI HOEEIV ).

alleQaN  ©alMO® &) 61010 ) 6813 U3
@6Maflafjo MESIWRHEMHAN QEMABOHIW D).
MO BRAIOD OOBHOHINE MOGRIOL(a])
BB306N2 al06IM). “W)AU GROEMIIEBH (aNENSY”.
OB OO al®IOBD al®}OAH @D
92IMOVWOS MOIEAQ &0efl@3 Qlaf). &Ll
Al BN @PMEN OV Lo NDOAUDIW
(1 @®1HOEMEBBOHSIMN) o @ROD 6a2l0NIW
Hoemlajlel.  oHemIWes 2)82jcWOTV
MO Male}dHB @RI ©alMNIV®)HS
&oeiloel eens) aileiens:es (NTUlajlalesam.
@Al EMB)o MEIGaloeel &1oldlgmns. mel
calopel afldomig)mens. ag)@sleno eajoud
OBUO[S)ODIWOE3 MOIQl  al9)O®) all61o10)
SHOT MatiSO|ESHNBHWNLL. I al®OHH
aloeom). ¢ 80) alnlg) ®0) 6mom
OHUO|S)OMV0.” O6NE) HYJo DalCWOUTla]
@R OHEMIWINS 06N3) BONMBUS BRI

32

M (afleaslond adwoml@d MIaN) & 6m]
MIO(OMAIWE|OU8 @RAN 62lMMIW BIET
aleiloa)s)om). ®eI®I$eml ?)0lecalq 8o
Mol o)sessl.

MO Qil210Gaj® &05)DNEBBB)OS
LIROQAIAM)MVEla] @RI  ©2ldNOW
)60 )EBBEBW)0 OHIME  B051GRISE
630S1Ga|05)OAMIEM.  af)MOM3 @) @RAN
Mo@la] TVowWla] af)OMG @PS)GOIE6)
MSMAUMM). 0O HOHD)5)0 OOHDHSB)0
@aeMaflapooens mIany.  alwolavleeom
OBIBSOQNAN AMIaHUYMOEM  af)M  E®OaN]
VD®OHIMNBIH00 af) DM ©OBHAN0e)HHUd
@RIW)o AHNBYo H)SI MHHOMW ®)S6813].
af) 86 BROB)MRIWV. 051602 IMNOVENB)S
a1 AT 56 Ba]Q] e slg)ss8®IMy
Qilal0T®20® YD ©al0)20QERU3 HEMEEa[0Ud
80) TVOWoeM Al VOBIOG Hald)@0Q
GOMHHNIUS a0 B3 A0V GO, &)0a))
MV2AWO HFIOMEROUB B)EITMEBBEBW)0 H)S]
@) @RI &ISIGRINE VOOV  &)G0
MsSAM&BMOTMICWwaHo &San)  mMlam).
O@IBIOM)CMIBEI]. OB HOB:OB06NE BRI 0
B06M2)OB06NE G2 10G]a] “af)aMO af)DBHOS
Galo)EAMO "2 H6MIB @)Saf}Od06ME 60O
NIDOUNELI0 aldBE ©alW® BGHOMIGRIs
2sesl.

MOLNOHILIEBBUBSN)GUDaHo @20
®0OSOLI00  H}0MOMEa[0Ud BCIBHO3 H)S]
al®@mMuNAlo MVMAUBlENEMHATN) MO
®)lallemoad 2e1IW)eHS ®oFalowlenss
(aIGBUOD @R GRAAOW OBHUNQ|S}ONIV
05103 @MO)MI aflslay) &lsanloyan @
6] 21BBLIW)HS @RS)OM) MIAN)eE06NS
emOM B01O@ &)S1 B001WIS).  aleng
21OV  &)60M)EBBUW & Fleom1o)an
10}aO0WOS B)Mafl@d Qla] O2ITDO)GalOeEL
GR®10M (al®1RLIN] af)Hd BHOI®)BHS1CI
meBl.  amoMm BOlHHM Sl B001W1S)
a)MNO@3 DO®AIM af) O HO®)HS103



HELHL BLLET )

Unit Activity

KSEBEA Thrissur Unit join hands with Devamatha CMI Public School in
helping the bretheren of Kuttanad, Alappuzha region by providing 75 nos of
bedsheets. Er.N.T.Job, State President KSEBEA handed over the bedsheets to
Fr.Walter Thelappilly, Provincial CMI Devamatha province in the function

held at Devamatha school.
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KSEB ENGINEERS’ ASSOCIATION

'E; TC 26/1300, Engineers House, Panavila, Thiruvananthapuram-695001
Tele.No. 0471-2330696, FAX No. 0471-2330853 , Website : ksebea.in

T E-mail: ksebea@gmail.com
President General Secretary Treasurer
Er. N.T. Job Er. Sunil K. Er. Santhosh E.
Vice- Presidents Organising Secretaries Secretaries
Er. C.P. George (S) Er. B. Nishanth (S) Er. M. Muhammed Rafi (HQ)
Er. P. Jayakrishnan (N) Er. Shine Sebastian (N) Er. Anilkumar G. (S)

Er. Sajithkumar (N)

KSEBEA /Vacancies/AE/2018/24 01.08.2018

To

The Chairman and Managing Director
KSEBL, Vaidyuthi Bhavanam

Sir,

Sub: Filling the vacancies of Assistant Engineers and their basic qualification: Request
for implementation of a promotion policy in tune with present scenario complying
the new statutory environment in power sector - reg

Electricity requires a specific system, environment and competent individual to get it
handled safely for the purposes of the human requirements. Accordingly, we have
Section 53 and Section 73 (c) of Electricity Act read with Section 177 (2) specify a
mandatory mechanism to ensure safety, quality and reliability in handling and
transacting electricity and authorized Central Electricity Authority (CEA) to specify
suitable measures for ensuring the same. Accordingly CEA came out with Central
Electricity Authority ( Measures relating to Safety and Electricity Supply) Regulations,
2010 in which they have enumerated minimum qualification and competency
requirement for Engineers, Supervisors and for technicians to assist the engineers or
Supervisors to be employed in a power utility.

Thus, we have regulation 6 & 7 of CEA Safety, 2010; which specify the minimum
qualification & training requirement for Engineers, Supervisors and “the Technicians
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to assist engineers or supervisors” for operation and maintenance of transmission,
distribution systems, and the electrical plants. Accordingly;

(1) Engineers and supervisors appointed shall hold diploma in Engineering from a
recognized institute, or a degree in Engineering from a university

(2) The Technicians to assist engineers or supervisors shall possess a certificate in
appropriate trade, preferably with a two years course from an Industrial Training
Institute recognized by the Central Government or the State Government

(3) Engineers, Supervisors and Technicians engaged for operation and maintenance
of transmission, distribution systems and electric plants should have successfully
undergone the appropriate training as specified in the Schedule.

And it is mandated that the existing employees shall have to undergo the training
mentioned in sub-regulation, within three years from the date of coming into force of
these regulations.

Thus, these regulations categorically mandated that even a supervisor in KSEBL need
to have the minimum qualification of Diploma in Engineering. Consequently, employing
engineers of and above the rank of Assistant Engineers without the minimum
qualification of Diploma or Degree in Engineering is a direct violation of the CEA
regulation. In this context KSEB Engineers Association urges Board management to
have a serious relook at promotion policies to the post of Assistant Engineer.

Assistant Engineer is the first level decision making officer of the management and
represents the face of the Organization. He decides the quality and effectiveness of
execution of every projects and policies envisaged by the management and interacts
with the public and other stake holders. He should have a wealth of Engineering
knowledge, both theory and practical, adequate training in every aspect and need to
act as a manager in many circumstances. He is the primary safety person who should
be aware of the intricacies in operation and maintenance of various equipment and
should have a full knowhow of the dangers and consequences involved in operation
and maintenance of equipments and systems. Moreover, an Assistant Engineer need
to have the capacity to conceive and visualize the top management communication
and goals with correct perspective in this dynamic power sector environment. In this
context, it is essential to ensure that from now onwards, the Assistant Engineers shall
have the minimum qualification of Degree or Diploma and other channels for
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appointment to the post of AEs should be done away with. Nowadays many issues
being reported from the field itself are corroborating the requirement for such a decision.
The long-standing legal battle for Assistant Engineer promotion itself is a proof that
the career of the employees and the HR functions of the organization are not being
managed in a desirable manner. The fact that personnel with degree/diploma
qualification are seeking a lower qualification of ITTI just for getting promotion conveys
the frustration of the individuals and the state of affairs in the career planning in
KSEBL. To add to the woes, the lower qualification ITI helped the juniors in the same
rank list/ gradation list to gather promotion faster than their senior counterparts, which
is frustrating for any normal employee working at any level. Whatever may be reason
or interpretation of KSSR rules and other rules cited for implementation of such
decisions in KSEBL, we may point out that, this is against the natural justice and
fundamentals of merit in an organization. Moreover, such rules and interpretations
have become irrelevant by notification of the CEA regulations which are mandatory
for every utility in power sector.

We as a professional Association believe that the current and future vacancies of
Assistant Engineers shall be filled only with the qualified candidates with minimum
qualifications as stipulated in CEA regulations. We request the management to redraft
the promotion, recruitment and training policies in tune with the present-day realities
and challenges for bringing in the much-needed professionalism and competency
among engineers and technical staff in the organization.

KSEB Engineers Association expresses its concern in the delay in filling the vacancies
of Assistant Engineers in KSEBL and demand that the present vacancies of Assistant
Engineers shall be filled at the earliest with appropriate quota from fresh PSC recruits
and promotion from employees in the feeder categories. We demand for a policy revision,
if required, to ensure that the promotion quota of the Assistant Engineers from the
employees shall be filled only from employees with minimum qualification as specified
by the CEA regulations.

Yours Sincerely,
Sd/-

General Secretary
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KSEBEA /Generation/Solar/2018/26 08.08.2018

To
The Chairman and Managing Director
KSEBL, Vaidyuthi Bhavanam.

Sir,

Sub: Solar Roof-top generation projects: Consequences on aggressive penetration
and direct investment by KSEBL - reg.

Ref: Study report on solar integration and management of generation resources in
Kerala Grid by Er C. P. George, Deputy Chief Engineer, Vice President,
KSEBEA.

KSEBL has announced that it is embarking on a massive investment of 1000 MW in
rooftop solar projects. KSEB Engineers Association had earlier conveyed our
apprehension regarding a direct investment by KSEBL in such a project and had
expressed our opinion that such a decision will be suicidal.

KSEBL management had informed us that the model of implementation of solar was
not yet chosen and the “preferred” approach of KSEBL will be chosen in consultation
with all concern.

Meanwhile KSEBEA had entrusted our Vice President Er. C.P.George to study and
analyse the power scenario in the event of sudden infusion of 1000 MW during daytime.
He has come up with a creditable study report of which the findings are a little bit
worrying and in our opinion policymakers has to rethink the entire strategy in
addressing rooftop solar. Part of the study is enumerated below.
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Kindly refer the table below for an evaluation of the annual energy requirement for
the FY 2018-19 along with the average MW demand at various time slots and possible
optimum management of demand & energy with the available resource with KSEBL.

FV:2018-19 [Average Demand and Annual energy requirement at various time solts in a day

Time slot 00.00 - 05.00]0.500 -

08.00

08.00 - 18.00

18.00 - 22.00

22.00 - 24.00

Total

MW/MU MW

MU |MW

MU

MW | MU

MW | MU

MW | MU

MU

Average Demand
/ Annual Energy [2350

4290 |2925

3200

2725 | 9942

4050 | 5910

3100 | 2260

25602

Generation Sourees

Central Generating
Stations : 1650 MW
(Average availiability
@80% PLF=1320 MW)[1320

2008 [1320

1446

1320 | 4818

1320 | 1927

1320 | 964

1163

Long Term Agreement
(LTA) :1200 MW
(Average avilability
@75% PLF =900 M) 1900

1643 [900

986

900 3285

900 1314

900 | 657

7885

Hydro Managemnet
(1600 MW Average
max. availability) 400

730 |750

823

550 2008

1600 | 2336

1000 | 657

6554

Total Availability
without solar 2620
Excess / deficit

4381 2970

3255

2770 | 10111

3820 | 5577

3220 | 2278

25602

withour solar 270
with 1000 MW
Solar @4000

units/NW day

[=}

91 |45

55

45 169

400 1460

(230 (-)333

120 | 18

Excess/ deficit
withsolar during
the day slot 270

91 |45

55

445 1629

(1230 (-)333

120 18

KSEBL have excess energy and MW availability during all the time slots except the
night peak slot of 18.00 - 22.00 hrs even without solar. Simultaneously, during night

peaks, we have serious deficiency in the availability of generation resources.

Without Solar Time Slots
Annual Excess /
Deficit 00.00-05.00[ 05.00-08.00 | 08.00-18.00] 18.00-22.00(22.00-24.00
Resource in MW 270 45 45 (-) 230 120
Energy in MU 91 55 169 (-) 333 18
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This study has been done with a data of 10-year average inflow of 6500 MU only and
the excess was estimated with minimum hydro generation during the day slot of 08.00
-18.00 hours. The good monsoon this year is expected to bring another 1000 MU of
inflow which will lead to further complication in managing the excess energy available
with KSEBL. Still we shall have a deficit during peak slot (08.00-18.00) due to the lack
of installed capacity in MW.

As shown in the table below, with the aggressive penetration of the envisaged 1000MW
roof top solar in the grid, the situation shall get worsen at the grid level. As backing
down of the roof top solar is not technically feasible, the grid manager shall be forced
to maintain LGB (Load Generation Balance) by surrendering the energy from Central
Generating Stations or the LTA. KSEBL shall be forced to pay at least the Capacity
charges (FC) of surrendered power and will end up in payment of substantially higher
per unit energy charges during the time slot between 08.00 -18.00 hrs. This surrender
will be substantial if KSEBL is not able to find customers for the sale of power. As per
the present market trends, the surrender of the energy or resale of the same shall end
up at net loss to the organization since rates in exchanges during daytime is very much
lower.

With 1000 MW Solagf Time Slots

Annual Excess /

Deficit 00.00-05.00] 05.00-08.00 |  08.00-18.00 | 18.00-22.00 22.00-24.00
Resource in MW 270 45 445 (-)230 120
Energy in MU 91 55 1629 (-)333 18

Thus, we may have up to 2800 MU excess energy at various time slots and at the same
time, we shall face power deficit during the night peak (18.00 -22.00) time slot.

In addition to the normal financial consequences, the technical issues with respect to
the variability and intermittency of the solar resources need to be managed with the
available hydro resources. This will lead to further complication in the water
management and shall put many questions on the feasibility of the optimal utilization
of hydro resources available with us.

In the scenario of direct investment by KSEBL in solar roof top, the situation is further
complicated. The entire investment shall be subjected to the risk of not getting a
reasonable return due to lack of competitiveness inherent in solar plants installed in
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the state. With a National Policy for encouraging solar energy , by encouraging open
access without transmission charges, surcharges and transmission losses for renewable
energy, the investment in solar projects shall be competitive only if the per unit charges
are comparable with that of other States. Though the capacity utilization factor (CUF)
of the solar has been specified as 19% by CERC, due to the highest rain fall for 3-4
months, it is observed that the CUF in Kerala is practically 16% only. This means a
production of less than 4 units of energy per day per kWp of solar in Kerala whereas it
is 4.6 to 4.8 units of energy per day per kWp of solar in other major states like AP,
Karnataka, TN, Gujrat, Rajasthan etc. In addition, the O&M cost of maintaining the
solar panel in Kerala is practically at higher side due to the higher rainfall and humid
condition along with higher labour cost prevailing in the State. This will have a great
impact on the competitiveness of the projects primarily on commercial aspect, as same
shall end up increasing the cost for solar energy generated in the State. The saving in
loss reduction aspect shall be nullified and over compensated by such state specific
heads of expenses. An evaluation of the state of affairs with respect to the available
solar plant will provide enough insight to the ground realities. The all India data on
the share of investment by the state sector in renewable energy shows a value less than
3% of the total installed capacity itself is an indication of the viability and trends in the
sector.

KSEB Engineers’ Association believes that the present environment in the state power
sector is not conducive for investment in the roof top solar installations by the utility
and hence it is suggested that KSEBL may keep away from direct investment in such
Solar Projects. We may allow natural penetration of solar by encouraging other models
and by ensuring reliability of the distribution network along with quality supply to the
consumers. A reliable distribution network is the pre-requisite for the technical and
financial viability of the grid connected roof top solar projects and KSEBL may
concentrate and use its resources to ensure better performance in this primary
responsibility than going after unviable fancy projects.

Yours Sincerely,
sd/-

General Secretary

Acc: The Study report on solar integration and management of generation
resources in Kerala Grid by Er C. P. George, Deputy Chief Engineer, Vice
President, KSEBEA
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KSEBEA/ Letters/PED/2018-19/27 09.08.2018
To

The Chairman & Managing Director
KSEBL

This has reference to the recent decision of the FID to shift the place of Chief Engineer
(PED) to Shornur to create a Chief Engineer for Transgrid works..It is also decided to
attach the office of CE(PED) to the CE(Gen).

In this regard it is regretted to inform that the KSEBLmanagement has failed to properly
understand the need for a Chief Engineer in the core sector of new Generation projects
and the renovation and upgradation of existing Powerhouses. A DyCE for the Projects
Electrical Designs under Chief Engineer(Generation) was a tried and failed exercise
and the post of Chief Engineer (PED) was created in 2007 based on the learning from
that failed excecise.

Chief Engineer (PED) is not only an Agreement Authority but has to take decisions on
the technical design aspects and layout of the projects. The design and engineering of
the Electrical & Mechanical works of Generating Stations(both new as well as those
undergoing renovation) are under the scope of the turnkey contractor. The execution
of new hydroelectric projects and undertaking of timely renovation of existing projects
is a perpetual activity. On the other hand, Chief Engineer(Transgrid) is a Project
Manager of a time bound work and that place can be abolished after the completion
of the project that ends once the network is upgraded.
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Inspite of the above facts the management has taken a decision to do away the post of
Chief Engineer (PED). This emanates a signal that the present management is not
inclined in achieving self sufficiency in generation, which is against the declared policy
of the Government in rule. We are of the opinion that internal power generation is to
be garnered to the extent possible by identifying and executing new projects. Many of
our stalwart projects need renovation and will have to be addressed and formulated
properly. CE(PED), hence is a very important place which is to be filled up by a person
with enough generation experience to understand the intricacies of the various designs
adopted in Generation.

Entrusting CE-PED to CE-Generation is another decision which needs an urgent relook.
In the present scenario where the Operation & Maintenance of our running Generating
stations are very critical to ensure our energy security and CE-Generation has a very
much bigger role to play. Ensuring the upkeep of rotating machines and managing the
O&M of Generation SBU which is spread all over the State is itself a task which needs
quick decision making coupled with experience and skill. CE- Generation is overloaded
in running his task, and simultaneously scrutinising the design and engineering of
new stations will make him not concentrating on both.

Considering the above facts we request the management to review the above decision
and revive the post of Chief Engineer (PED) at the earliest. CE(Transgrid) can be a post
which can be created temporarily and which can be dissolved after the project
completion.

Thanking You
Sd/-
General Secretary
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