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REVITALIZING KSEBL

SEBL i= being slowly and steadily energized to ground its feet

strongly with the current management earnestly putting efforts for

revamp. We sincerely hope this time around the impetus will
contimue unlike mamy times im the past when such positive moves were
thwarted by vested interest groups, The present stand to rely more on own
seneration is indeed a welocome mowve amd with this in mind the Generation
projects are getting close attention at Board level and the projects which were
lagzing due Lo various reasons are now being brought back in o race  for
completion. The proposal for new Station at [dukki and Moozhiyar is well
into the preliminary studies and Board management is closely monitoring
ithe samve. The momentum which was evidenl inm Transmission seclor is
continuing amd many more projects are in offing. Distribution has also

started tochip in through various small improvements through Dhvuthi etc

Howewver all these efforts are not adequate to sustain the organization in the
ensuing decade. Adoption of modern technologies and information sysbenms
are very slow in KSEBL. What we term as our own prerogative amd our own
competence can be easily replicated in the new world of information
technology with a sel of Artificial imtelligence amd other bools in noe Gnme.
Hence we as employees and managers should chamge our outlook amd vision
for beller as early as possible. The opporlunily o engage with such
technologies are being offered in Bevamped Distribution Sector
Scheme(RDSS). The project is also termved as 3R project, being a Result
orented Reform based Revamping scheme.
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RDSS scheme envisages revamping of
Distribution infrastructure as is done in
IPDS and DDUG]JY schemes. But what
stands out is the provision for Smart
metering and relevant IT infrastructure
in the scheme. Eventhough the provision
for grant for the smart meters are very low
, it is learnt that there is 100 percentage
grant provisioning for the backend IT
infrastructure. As gathered, plans are afoot
for leveraging this provision to the full.

Meter Data Management System,
Head End Systems and other application
packages including Big Data analytics
forms the core IT infrastructure setup. The
full data can either be stored in our own
servers or we can rely on cloud storages
depending upon the transaction cost
associated with it. New end technologies
such as blockchain can also be introduced
at various levels. These technologies shall
have enough flexibility to incorporate our
future needs, to onboard renewables and
also to onboard various other verticals
KSEBL may be entering.

The successful implementation of this
part of the project is very much needed
for the survival of the organization. We
have the threat of competition entering our
sector by several routes in near future.
Central Government through publishing
several drafts of Electricity Amendment
has clearly mentioned their objective in
this regard. A private player entering the
field will be equipped with the most
modern technologies, smart meters and

also will aggressively pitch in several
benefits to the consumers to lure them. To
successfully defend our stand we shall be
aware of various technologies in use in
utilities, various consumer centric
initiatives by private utilities and will have
to create innovative ways to retain our
consumer. The main requirement for the
same is consumer data and consumption
data in all its forms. This type of data can
only be acquired by smart meters.
Acquiring this data is the first step and
second step is analysing this BiG data for
various applications. The view that smart
meter is for ease of disconnection of
consumers, if they are not paying is
predominant among employees and
Engineers. Contrary to that smart meters
are primarily for collection of data

The data analysed can be used for
transformer sizing, feeder planning,
demand side management, energy audit-
ing, load balancing, costing of services and
various other applications. Effective
Distribution planning can easily be done
by analyzing such huge data and
deriving information from the same. All
these can transform the organization to
the next level.

Its learnt that Central Govt has
earmarked crores of Rupees for capacity
building and training for the project. NPTI
has indicated that they are ready for train-
ing any number of employees even to the
lowest level, regarding the various aspects
of smart metering. All our Engineers are



HYDEL BULLET (&%

2022 2M3IE] 8 M MoepiS]eflg)
a)06MIB:380 W3EMICIOND &3SFeeniMVeIR0 - (lE&190F

KSEBEA af)06mod»)so @)emlg &m)aidl 8 a
mocaislafla] anoalell @19 a0yB3y00W
@PM)EAl 20WVO)IM). &HOHHMIS)88 REECA
oellwled al2Jow1)an) &)S}onIGCWINo
MSOMIV®. afHGRU00 75 Gald aleehS)He)
®2aMoM Qilalo@l2®. af)MMOG3 (al®1SHUEUB
af)21oo O®Gla)) OB06ME GRMIC®IBo HOLINT/
MINIRAE HR06NIGR00)0 @RAIIAS &)S)06NI0o
nEBUW U80S 125 Gald alO®:S)O).
6B BIMMO 5:30 MSEBIW al@laldS] Nlan):
KSEBEA LoJmﬂQDq@" Er. o®. auymlod
93°L£I105Mo HaIP®). M)SBM )51 U3E0)8S
Games, @RoMEBBIOS aldg)dUd ®)S6a3]
aflailw a16ln10S1e:08 Wl @00a000NB80W
Er. m}a0om3 ma1a@, Er. ©o&, Er. (all®, Er.
a0Im, Er. a0dlaiavod, Er. cueamoand, Er.
@nElenaH, Er. 96miad af)anlaio)es cmmyol
o038 MSO)I.

olgcda a1%laf  ofe@1MIOA
Er. 306206008 MM@IG@] L0006 &:E10al0]
al0S1®U8  GBOW 1012 j@. &)5leuB06)88
al0@®6, auilomlesd ojud, 0eqRooama
agMI@BOM @OMAUW] VD E 0 6BB806M
80801010} ®. EO(@] 8 NEMILNBS @O
PCOMIS))S] al@laldSldud @RAINVOMIaY).

)532]VOW)88 GO GRIOBS
AWMENdM)Blo MOMO0 B)FOVABUB B>)061010)
oelo alel @EMIg)d3)o MRl @A
MOWVGRIBE CaldQNEHW)MBOWI. DMILIN0)
20Qo0  QUOYAMIMOWV] af)OeMIB)Bo WYEMIY
MSOMIW (V020 BREIMMBMIBAOMIE). QUMD
ARVAOW MV &)S)06NI )50 AW B6)
2)WOOD: af)S}OM af)OEMIM»)Bo W)EMIQ
02103200 Er. MGa0aH, qmgmﬂg V(B 5O0I
Er. m)a0om3 mB13 ag)avlaides @oee o 1
CQaHM GH(B H22ilgl GREIMMBMo  CoRINq]
S)OMAM). DQBS WEMIY B0 DD DOy
Woee] DOMOOM]IENSS )50V A U3
moaeislaflepsmeam) @oeyALilen)am).

® g

- _.T, "i{.-‘lr

requested to earnestly be part of this
project and take part in various trainings,
for transforming our organisation

Management should think of an
exclusive team for implementation of the
project. Being such an important project,
existing structure may not be able to cope
with the intricacies of the project. Also the
present way of distributed departmental
implementation needs a rethinking. A
quality project team like Transgrid team

in Transmission shall be constituted in
Distribution for the implementation and
integration of smart metering with IT
existing systems.

We expect a reformed and revamped
Distribution sector for KSEBL by 2025, will
create a lot more happy consumers and
this shall be the vision and goal for this
NEW YEAR for all of us. We shall all strive
together to achieve the same.
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Technically advanced and
SF6-free 145 kV blue GIS

1. Introduction

Today, SF6 is by far the most globally
used medium for arc extinguishing and
insulating gas in high-voltage switchgears.
Its excellent technical properties have been
proven in high voltage applications for
more than 50 years.

SF6 requires careful handling
throughout its life cycle to prevent gas
leakage into the atmosphere, as it is a high
global warming potential (GWP) green-
house gas with a very long lifetime.

In order to improve the sustainability
of the energy supply and to reduce the
GIS-related global warming impact,
research on SF6 alternative solutions have
been worked on internationally for years.

The alternative solutions offered
today are clean air, CO2 and fluoroketones
or fluoronitriles, with mixtures of N2, O2
or CO2, which are used as arc extinguish-
ing and insulating media. On this basis,
different products were developed, and
first grid applications were started.
Consequentially, the first modified draft
of the IEC 62271-4 (Edition 2 / CD from
04/2019) including SF6 alternatives gases

Edited by
Er. Doney

Asstistant Engineer

has been worked out and is currently in
distribution.

In this article, the status of the
alternative solutions is summarized from
the high-voltage switchgear point of view.
On the other hand, the SF6-free 145 kV
blue GIS 8VN1 based on clean air and
vacuum switching technology is also
represented.

2. Status and evaluation of the SF6
alternative gases

The alternative gases available today
and their main properties, as well as pros
and cons, are discussed in different papers.
The decision to use clean air as insulating
gas is grounded upon the following core
clean air facts:

Clean air in high voltage application
consists of 80 % N2 and 20 % O2, is cleaned
from CO2 and almost free of moisture
(synthetic air). Clean air has neither
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global warming potential ((GWP) = 0) nor
ozone depletion potential ((ODP)) = 0).

Clean air is extremely stable, whereas
SF6 alternative fluorinated insulating gases
have a lower long-term stability and a
higher tendency of irreversible
decomposition under the influence of
electric arcs. Under the influence of
electric arcs, e.g. when switching bus
transfer current (BTC), or switching busbar
commutation currents with circuit
breakers, partially fluorine-containing
gaseous decomposition products such as
hydrogen fluoride, cyanogen and carbon
monoxide could be detected. If solid
decomposition products with a high
proportion of carbon are deposited on
insulating parts, the voltage stresses can
lead to arcing of the insulating surface and
finally to a reduction of the dielectric
surface strength. In addition, the
fluoronitrile content is reduced from e.g.,
4.7 % to 3.6 %. Although design measures
can be taken to minimise spark formation
and soot formation, the proof of long-term
stability must be provided in the pilot
applications.

The decomposition products must
also be taken into account, with regards
to environmental protection and health
and safety at work. Only with clean air
are there no toxicological aspects to
consider when operating

switchgear. For the

fluorinated alternative ,_"__'”:'_':_ﬂj’_.“*ﬁ_
gases, cost-relevant i e
additional measures

regarding environmental,
health, and occupational
safety reasons must be
taken into account.

ikm
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Not only do the SF6 emissions play a
role regards to the global warming impact,
but to a lesser extent, the dimensions and/
or the material input and the GIS design
(e.g. gas tightness) is important as well.
Over the last few decades, improvements
have primarily been achieved through
reduced gas quantities, less material, no
welding and design related lower leak
rates of CO2-eq. Consequently, the
greenhouse impact caused by GIS could
already be significantly reduced today by
replacing the old inventory with modern
SF6 GIS facilities. Further reductions can
be achieved by using non-conventional
measurement methods (LPIT: low-power
instrument transformer) for current and
voltage measurements. The LPIT has been
extensively tested and all relative type tests
have been carried out without any
objections. The functionality of this
technical solution was successfully
confirmed in various pilot applications.
Against the background of digitalisation,
there has been a noticeable increase in
interest in both the LPIT and Sensgear®
solutions, which is expected to continue.
The LPIT application is a successful
countermeasure to reduce the slightly
larger GIS dimensions because of the
weaker dielectric strength capabilities of
clean air compared with SF6, Figure 1.
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The basis for clean air as an
insulating gas is through the use of
vacuum switching technology for short
circuit interruption. Vacuum switching
has been used successfully for more than
40 years. It is characterized above all by
its constant properties over the entire life
cycle. The vacuum interrupter tube is
hermetically sealed and excludes any
external influence. On the other hand,
environmentally damaging decomposition
products do not occur in the vacuum.
Further advantages result from the lower
burning voltage and energy conversion in
the switching path as visible in Figure 2.
The shorter arcing time (around 5 ms faster
than in SF6) results in less wear of the
contacts, resulting in less material erosion
and more nominal and more short-circuit
current switching capabilities (up to 30,
with SF6 usually up to 8).

Fopes 0 Loaegpaeeors o o eForeran e bl ol moe e sl m e

18

The high performance and proven
vacuum switching paired with the clean
air insulation allows the ecological
footprint to be reduced to the highest
safety level, without having to sacrifice
performance and economy. For a customer
in Norway, the overall CO2 reduction was
calculated resulting in an overall saving
of around 86 % CO2-equivalent in
comparison to nowadays used SF6 GIS.
A lower CO2-eq. impact can be also
recognized in comparison to a
comparable SF6 GIS using Fluoronitrile
instead of SF6 as insulating gas, Figure 3.
As an outcome for an average 145 kV
substation with 7 bays, a total reduction
of around 14 000 kg CO2-eq.
environmental impact can be achieved per
year. In fact, this approximately
corresponds to the CO2 compensation of
about 1200 adult beech trees. Figure 4
summarises an overall assessment of the
currently discussed SF6 alternative
solutions. It becomes obvious that clean air
combined with vacuum interruption in
total is an excellent alternative to SFé.
Beside the environmental advantage, it
also has a technical performance
improvement.

& Manufacturing & Transpart
B Matdriah incl. Recyting
# Operghion & Maintensnce

Mormalized COX -egqubsabens

BONE-5 366 BOBE-5 Flowroritrile N1 Chean Air

Figuie 3: Carbion foatpeint for the entie life cycle based on LCA according 1o 150 14040/44
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3. Concept/Qualification of 145 kV
8VN1 blue GIS

The basis of 8VNT1 is the modification
of an existing SF6 product for 170 kV / 63
kA (8DNS8). The product has a modular
design and enables all customer-specific
circuit requirements to be met, e.g. Figure
5 shows an exemplary, so-called, H
configuration. With extensive simulations
based on finite element methods (FEM)
being carried out, significant modifications
have been made to the circuit- breaker by
integrating the vacuum interrupter into
the design. The vacuum tube was
developed in such a way that it meets the
requirements of outdoor circuit breakers
and GIS for a short-circuit breaking
current of 40 kA and a rated voltage of
145 kV even up to -50°C w/o liquation
and specific additional measures (e.g.
heating mats). All development, as well
as all type testsaccording to IEC and IEEE
including seismic IEEE tests, were passed
w/o any objections. Of special interests
are the high-power tests. All switching
conditions were safely mastered. This also
applies to the inductive loads (e.g. choke).
In particular, the following behavior has
been determined: The breakaway current
of the vacuum switch is constantly
independent of the arc time, with SF6 it
increases with increasing arc time.

HYDEL BULLET (73
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The maximum overvoltage due to
current break for SF6 and vacuum switch
is in the same order of magnitude as for
SF6 and vacuum switch. Both switching
media have a re-ignition- free window,
which can be used e.g. with PSD
(Point-on-Wave) switching. 8VNT1 is the
next clean air and vacuum
interrupter-based product for high voltage
applications. All operational experience
with clean air and vacuum interrupter
technology, in detail 72.5 kV GIS & Live
Tank (LT) as well as 145 kV LT, facilitate
quick easy on-site handling and high
reliability as well as positive customer
feedback. Meanwhile more than 900 bays
of orders from different parts of the world
have been placed, demonstrating a high
confidence regarding the SF6 alternative
solution and leading to a reduction of
around 2000 tons of CO2-eq. impact per
year. The development of the technology
continues. At last year’s Paris Cigré
exhibition, a vacuum interrupter for 245
kV / 63 kA respectively 170 kV / 50 kA
was presented and first results were
published.
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Conclusion
Despite the slightly larger dimensions

compared to SF6 due to the weaker

dielectric performance of clean air, the

advantages far outweigh the

disadvantages. All in all, the 145 kV GIS

8VN1 fulfils the strict criteria to be marked

as “blue” and offers many technical

advantages:

®* Sustainable, highly reliable with
excellent long-term stability

*  No fluorinated gases, use up to low
temperature (-50 °C) without
additional measures

*  No greenhouse gas emissions during
operation and all other handling
processes such as maintenance or
recycling

e Use of environmentally friendly
materials

* Lowest operating, maintenance, and
recycling costs (clean air can be
released into the environment while

F-gases are time-consuming to
evacuate)

* No toxicological aspects during
operation to consider

*  No emission compensation costs over
the lifetime of the device

Further advantages result from the use of

vacuum switching technology:

*  Reliable, maintenance-free and long
term stable, hermetically sealed
without any external influence

e Suitable for frequent switching: high
number of short-circuit interruptions
with excellent switching
characteristics over the entire service
life

* DPerfect for low temperatures, no
liquefaction of the switching medium,
no additional heating required

* No CO2-equivalent emissions,
switching medium (vacuum) with
zero global warming potential

Kottayam unit meeting
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Poly Chlorinated Biphenyls (PCBs) (Contd...

How to know whether or not a
transformer contains PCBs

Since 1975, PCB-impregnated
appliances are very clearly labelled, in
indelible print on a yellow background.
But if the equipment was installed
before 1975, it may not have any labels. If
there is no other clear indication,

PCBs can be identified by their
colourless or yellowish appearance, their
characteristic ~ smell and  their
density of about 1.5, as against 0.85-0.9
for oils: they can be identified by a
density test. Failing this, there are other
methods for screening PCBs.

* Take a measuring empty flask- weigh
it.

* Pour oil and measure its volume.

* Weigh the flask with oil

* Weight of oil= weight of measuring
flask with oil - weight of empty flask

* Density =( weight of measuring flask
with oil - weight of empty flask) /
Volume of oil-

* >1.5 gm/ml, >50ppm shall be PCB

If the transformer has already been
identified as a PCB transformer, no
sampling is necessary. If the
transformer’s dielectric has not been
identified, a sample must be taken. Any
unidentified transformer will be
presumed to be a PCB transformer;

Second test to be conducted

Er. Sabu T Joseph
Assistant Executive Engineer

* Take a 10 ml beaker;
* Pour a little water in the beaker;

* Pour a little of the dielectric into
the beaker;

If the “0il” phase precipitates to the
bottom of the beaker, its density is greater
than 1. This means that it most certainly
contains more than 50 ppm of PCB and
there is no need to continue the tests.

If the “oil” phase remains above the
water, this means that it is mineral oil, as
its density is below 1, but further tests
should be conducted to ascertain whether
the oil has been contaminated with PCBs
If the test is affirmative, this means that
the PCB level is above 50 ppm. But this
test is not in itself sufficient to determine
the contamination level. If the test is
negative, the transformer may be
classified as below 50 ppm, and therefore
“non-PCB”.

A transformer more than 35 years
old must be replaced. To determine the
contamination level a PCB analysis must
be conducted by gas chromatography.
Gas chromatography analyses can only be
carried out in laboratories duly accredited
by the competent authorities, in Whi%};l
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both the human resources (laboratory
technicians) and material resources
(laboratory equipment) have been
officially approved. When screening oils
for PCBs, the preparation of samples and
the analysis itself must be carried out
according to a specific procedure. These
analysis  procedures (European
Community, French Standards
Association (AFNOR) and ISO standards)
must be followed if reliable results are to
be obtained. Control tests have been made
on similar mineral oil samples
contaminated by PCBs in laboratories
already set up to work with gas
chromatography and mass spectrometry.
The results of these varied between 1 and
10. Transformers oil containing PCBs
(> 50 ppm- part per million)

The magnetic circuit is totally
immersed in the dielectric. After 20 and
more years of use, all the porous
materials in the magnetic circuit are
impregnated with dielectric.

These porous materials include the
following:

* The wooden chocks, which absorb
50% of their own weight (thus, a
block weighing 10 kg can absorb up
to 5 kg of dielectric);

* Insulating cardboard and paper;
*  Resins coating the copper wires.

Statistics compiled on the decontami-
nation of transformers show that 5% of
the initial PCB content on manufacture is
impregnated into the transformer’s porous
components. Accordingly, the entire metal
parts should be considered as PCB wastes
and should be destroyed on the basis as

22

the PCBs themselves. The procedure for
the destruction of these metal parts con-
sists in decontaminating them - i.e. ex-
tracting the PCBs contained in their me-
tallic and porous components

As per guideline if these two tests fails
then CPRI tests to find the possibility of
PCB to be conducted. Hence gas chroma-
tography and mass spectrometry need to
be done to confirm the presence of PCB
from CPRIL.

Disposal Sites

(1)The occupier or operator of a
facility or any association of occupiers,
shall be jointly and severally responsible
for identifying sites for establishing the
facility for treatment, storage and
disposal of hazardous wastes.

(2)The State Government, operator of a
facility or any association of occupiers
shall jointly and severally be responsible
for and identify sites for common
facility for treatment, storage and
disposal of hazardous wastes in the
State.

(3)The operator of a facility, occupier or
any association of occupiers shall
undertake an environmental impact
assessment (EIA) of the selected site(s)
and shall submit the EIA report to the
State Pollution Control Board or
Committee.

(4) The State Pollution Control Board or
Committee shall on being satisfied with
the EIA report, cause a public notice
for conducting a public hearing as per
the procedure contained in the
Environmental Impact Assessment



Notification, 1994 published vide S.O.
60(E) dated 27 January, 1994 as
amended from time to time.

(5) The State Pollution Control Board or
Committee shall forward to the State
Government or Union territory
Administrator, as the case may be, the
project report including EIA report and
details of public hearing alonwith its
recommendations within a period of 30
days from the last date of public
hearing.

(6) The State Government shall complete
the assessment within a period of thirty
days from the date of receipt of the
documents mentioned in sub-rule (5)
and convey the decision of its approval
of site(s) or otherwise within 30 days
thereafter to the concerned operator of
the facility, occupier or any association
of occupiers.

(7)After approval of the site or sites, the
State Government shall acquire the site
or inform the occupiers to acquire the
site(s) for settling up the facility for
treatment, storage and disposal of
hazardous wastes. The State
Government shall simultaneously
notify such site(s). The State
Government shall also compile and
publish periodically an inventory of
such hazardous wastes disposal sites
and facilities;

(8) Setting up of an on-site facility for
treatment, storage and disposal of
hazardous wastes for captive use shall
be govenred by the authorisation
procedure laid down in rule.

HYDEL BULLET /£%

Technology and standards for
re-refining or recyling

(1) Re-refiners and recyclers shall use
only environmetally sound technologies
while recycling and re-refining non-
ferrous metal wastes or used oil or waste
oil. In case of used oil, re-refiners using
acid clay process or modified acid clay
process shall switch over within six
months from the date of commencement
of the Hazardous Waste (Management
and Handling) Amendements Rules, 2003
to other environmentally sound
technologies as under:

(a) Vaccum distillation with clay tretament;
(b) Vaccum distillation with hydrotreating;
(c) Thin film evaporation process; or

(d) Any other technology approved by the

Ministry of Environment and Forests.
(2) The re-refiners and recyclers
registered with the Ministry of
Environment and Forests or the
Central Pollution Control Board in
accordance with the procedure laid
down in rule 19 shall file a
compliance report of having adpoted
one of the technologies mentioned in
sub-rule (1) within six months from
the date of commencement of the
Hazardous Wastes (Management and
Handling) Amendment Rules, 2003.

Notwithstanding anything contained
in a certificate of registration granted
to a recycler or re-refiner, such
registration with the Ministry of
Environment and Forests shall cease
to be valid if he fails to comply with
sub-rule (1).

,‘23
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(4) The State Pollution Control Board or
Committee shall inspect the
re-refining and recycling units
withing three months of the expiry of
the six months period referred to in
sub-rule(1) and submit a compliance
report to the Central Pollution
Control Board which shall compile
such information and furnish the
same to the Ministry of Environment
and Forests on a regular basis.

(5) The Ministry of Environment and
Forests shall notify time-to-time
specifications and standards to be
followed by recyclers and re-refiners.

PCB Transformers shall be disposed
of in accordance with either of the
following:

(A) In an incinerator or

(B) In a chemical waste landfill
approved site, provided that all free-flow-
ing liquid is removed from the transformer,
the transformer is filled with a solvent, the
transformer is allowed to stand for at least
18 continuous hours, and then the solvent
is thoroughly removed. Any person
disposing of PCB liquids that are removed
from the transformer (including the
dielectric fluid and all solvents used as a
flush), shall do so in an incinerator, or shall
decontaminate them. Solvents may include
kerosene, xylene, toluene, and other
solvents in which PCBs are readily
soluble. Any person disposing of these
PCB liquids must ensure that the solvent
flushing procedure is conducted in
accordance with applicable safety and
health standards as required by
regulations.

24

(C) De- Chlorinisation process can also be
done.

Transport and storage of PCBs

Any trans boundary movement of
dangerous chemicals or hazardous wastes
containing PCBs must respect the
obligations set out in the Basel and
Rotterdam conventions. Readers are
encouraged to consult both conventions,
and to review the legal and institutional
aspects of the control of trans boundary
movements which apply to hazardous
chemicals or hazardous wastes in general.

Collection and
dangerous materials

transport of

The transporters guarantee comes
into force the moment he takes the
merchandise on board. This has the effect
of exonerating the consignor from
liability for anything that might befall the
merchandise between loading and
delivery.

Obligation to provide information

The loader is responsible for
providing the transporter with all the
information needed to ensure fulfilment
of the guarantee of safe delivery of the
merchandise.

Obligations concerning loading,
chocking and stowing

These concern the loader, not the
transporter. The transporter must ensure
that that these operations are carried out
in accordance with the regulations
governing the types of transport being
used.

Collection and
dangerous materials

transport of



1- It is crucial that the consignor of a
dangerous product be aware of its
chemical properties in order:

* To comply with the packaging
directives;

* To provide the transporter with an
exact description of the merchandise
to be carried and the risks it poses.

2- The regulations vary according to
the type of transport:

*  The types of packaging and transport
depend on the hazard class and the
packing class to which the product
belongs and the markings on the
package:

Storage methods

First the transformers are drained
into 2001-type metal drums with
UN-coded seals and the drums themselves
are placed in metal bins for the onward
journey. This operation can be carried out
on the owner’s premises to ensure
transport safety as far as the storage area.
The principle underlying temporary
storage is the refusal to accept any
products unless their final destination has
already been determined, both
contractually and administratively.
“Contractually” refers to the contract of
destruction drawn up between the owner

and the elimination centre.
“Administratively” means that an
elimination procedure has been

authorized for this type of waste or an
export licence issued, in the event of any
transboundary movement of the said
wastes. Although the storage is temporary,
it still has to be properly authorized.

HYDEL BULLET /£%

Referances.

1)

Basel Convention Highlights No. 96/
001: “Guidance in developing
national and/or regional strategies
for the environmentally sound
management of hazardous wastes”,
November 1997

Basel Convention: “technical
guidelines on the environmentally
sound management of POPs as
wastes”

Basel Convention: “technical
guidelines on wastes comprising or
containing PCBs, PCTs and PBBs”

Training Manual for the preparation
of a national Environmentally Sound
Management plan for PCBs and PCB-
contaminated equipment in the
framework of the implementation of
the Basel Convention.

The Environment (Protection act)
1986.

UNIDO project on environmentally
sound management and final
disposal of PCBs.

Hazardous And Other Wastes
Management and Transboundary
Movement) Rules, 2015,

Stockholm convention Article 7
Annexure A and partll

CPRI write-ups..

Ministry of Environment, forest and
climate change gazette notification
2016

*
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WEALTH is a state of MIND

"Wealth is of heart and mind, not the
pocket" Pharrell Williams. The word
wealth comes from the old english word
'wela' via middle english word 'welthe'
meaning happiness and prosperity in
abundance.

The common perception is that
wealth is having abundance of valuable
possessions or money. But wealth is not
having a fat bank balance. A poor man
who wins a hefty sum in gambling is not a
rich man. He is a poor man with lots of
money. We heard the story of Mustafa of
Parappanangdi. He won 2017 kerala
onam bumper lottery of 12 crores. Now
he lives alone in a pitiful condition. He did
not know where all the money has gone.
We also have rich people with no money.
An entrepreneur with no money is a rich
man because he is developing the
financial intelligence and that is his wealth.
A man who decides to train to learn new

Er. Thomas Kolanjikombil

Maramon.

things and try to improve himself is a rich
man. But a person who finds problems in
the family, in the society and in the state is
poor. Most of the criminals are poor, they
loose their mind in front of money. Wealth
is a state of mind. Being able to feel ful-
tilled and at ease is worth more than any-
thing money can buy.

Often people think that money and
material possessions are the best measure
of success. Maybe it is an indicator, but
wealth is not the standard scale to
measure success. All that matters is how a
person is contented with his life. Success
is leading a fulfilling life filled with
meaningful moments with family, society
and opportunities to pursue personal
passions. It is something beyond surviving,
which lot of people find themselves in. A
fulfilling life comes from building habits
that lead to joy. It is not defined by

MalsSle:enogominel Mlel aoryeEBUd
@RAIGBIS al0W)IMMN® GaldOel M.

aB®) a@OMIOLINYlajoe)o @RGO]
@YD BN jo WI0EOD) H1SHN)AM HAIBSo.
@RYUWINS QIDBNHUI @BRAIBINS &ODIG3
arlenzyo 2)96aal.

S ®)Sa]) GPAIB AN GAIWo
®OaN) eRoell MSEBl. §alH5aN  af)GaNI
8032AUM® Galdnel GPAW 6=Roell 80)
wldlato MBOW]. 200 6NIDY) @YOAN)
@V B0) CGaNIEFO af)SIOM) NOTV
alomello@w)sa10d @ouwd alajloyam

®ORW)o GROB)HSW)o 21l@6EBUBHEE MS)ailad
Qla]). ©20666mIelld @O Cand650
af)S}Om) AUOUBGAla|00HH].

@EBU3 MIN) Gald)o B0)A2 )83 30)
GaNOGSO.

830} Mlallato @R EMOBHWI0)INEa[0Ud
@RAIB)eS 938103 of)ilOsMIGIMO TVLAOWIMo
mIo6om).

@oael AllenE)o D@3 GMOBHNIM
M)SEBB) HWOEM. @PAIWEHY 60) Mlalato
HBWOmlal.

*

. 33



) HYDEL BULLET

moments of accomplishments, it is healthy
habits. Being fulfilled is key to a healthy
and wealthy state of mind. It is very
important that our job is something that
we enjoy, because our job takes up most
of our time. We should schedule time for
non work related activities to avoid 'burn
out syndrome'. Being present in the
family is another way of getting fulfilled.
It helps us to develop our personality. It is
important to do something just for fun.
Learn to enjoy little things.

There is something else beyond money
that makes one worthy. Money defines our
net worth not self worth. Net worth is only
part of what we are actually worth. How
much we impact the people around us
with our knowledge, skills and
capabilities, how we have contributed to
the society, all matters. Evangelist Billy
Graham said, "When wealth is lost
nothing is lost, when health is lost
something is lost, when character is lost
everything is lost". "He who has health has
hopes and hope, has everything" Thomas
Carlyle. Mahatma Gandhi, Abraham
Lincoln, etc, were not rich, but great
people. They were capable of motivating
others and make a difference to their lives.

Wealth is satisfaction of having
essentials to thrive and believing that we
have additional potential for growth.
Wealth is being able to be indifferent about
what we don't have while feeling grateful
for what we have. Wealth is the
understanding that having more shall not
lead to more meaning or fulfillment. We
err to believe that people with millions in
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their bank account is wealthy. It is our
mindset. Our mindset is the lens through
which we view the world - like a pair of
sunglasses. Mindset are comprised of our
beliefs, perceptions and attitudes that
influence our thoughts and decisions. Like
glasses they can obscure our paths or bring
clarity.

It is undeniable that everyone in the
world strive for happiness and hence
happiness should be the best way to
measure success. Success is peace of mind,
which is the direct result of self
satisfaction knowing that we did the best
to become the best, we are capable of
becoming. The way we view 'wealth and
materialism' have a significant effect on
how satisfied and happy we are with our
life. Money can be a tool to motivate us
achieve major milestones in our life, which
can make feel us happier in the long run.
Looking success through that lens may
make individual happy. But money can
buy happiness up to a point only. Studies
reveal that happiness does not increase
beyond a certain level of income (wealth).
Once our basic needs - food, housing,
health care are met, money has no further
role in bringing happiness. As said earlier
there are things that bring happiness that
does not have a price tag - family, friends,
health, continued learning and new
experiences. A wealthy man may not be
happy with his fate as he is struggling for
goals that he wish he could have avoided.

We classify people as rich and poor.
But the truth is that we are just people.
Rich and poor are ideas that existing in
our minds. We need a society where all
are treated alike and all enjoy their rights.
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Some stray thoughts concerning the
Idukki HE Power Station

The 1dukki HE Power Station is now
about 45 years old. Now, it is appropriate
time to appraise various aspects regard-
ing the safety of the equipments and the
operating personnel as well.

Existence of the Main Transformers
inside the UG Power Station

The very presence of the oil-filled
Main Transformers (6 x 160 MVA) inside
the UG Power Station is very much risky,
being vulnerable to fire hazard. Due to
safety reasons, even ordinary oil-filled
Distribution transformers are never
recommended for indoor service. This
general safety rule is further corroborated
the 800 kVA Excitation
(installed beside the
generator) originally supplied by the
of the
themselves. The cooling medium inside the

through
transformer

manufacturers generators

Excitation transformer is a non-
inflammable liquid, commercially known
as “Pyrochlor”. (Later, these transformers
have been replaced by dry transformers).
Explosion of any oil-filled Power
transformer cannot be ruled out despite
any relay protection and its follow-up
fire-protection provided for. Such an
accident inside an UG Power Station is

unimaginable and shall therefore be

Er. Gopalakrishnan R.
Retd. Member (Elec)

prevented at any cost.

Further, the oil fumes being breathed
out by the huge Power transformers are
continually contaminating the air inside
the Power Station. The contaminated air
is a potential health-hazard to the
operating personnel who are by all means
eligible for seeking due compensatory
allowance to work continuously under
unhygienic and unhealthy conditions.
Now it is irrelevant to discuss here the
circumstances in which the Project
consultants (Canadian Company) had
recommended to take such a suicidal de-
cision to install the Main Power transform-
ers inside the UG Power Station. Conse-
quently, it became necessary to provide 220
kV Power cables which are inherently
more vulnerable to fire- hazard being
oil-cooled, especially when laid along a
steep upgradient from the UG Transformer
Station to the 220 kV switch yard outside.
Now, the Power Station is very old and is
due for renovation. At this juncture, the
Board authorities should think of shifting
the Main Power transformers from the UG
machine hall to the 200 kV switch yard
outside in order to ensure safety of the
operating personnel.
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“Prevention is better than cure” and
“Safety First”.

Proposed Solution- an outline
1. Raise the Stator voltage from 11 kV
to 18 kV

It is paradoxical that the rated
generator voltage, from the 5 MW Unit at
Pallivasal to the 130 MW Unit at Idukki,
is designed for the same voltage of 11 kV.
If the generator voltage is raised to 18 kV,
(generally for large machine 15 kV to 18
kV) the stator current can be reduced to
about 60% (from 6830 A to 4175 A).
Consequently, the size of copper of the
stator winding can be reduced proportion-
ately. Since the new stator conductor size
is smaller, it can be accommodated in the
same stator slots and so the same stator
frame can be used. Similarly, new rotor
poles of increased excitation voltage can
be mounted on the existing rotor yoke
itself in order to facilitate increased
generator voltage at 18 kV. These
modifications can be accomplished after
a detailed feasibility study in consultation
with the manufacturers.

2. Aluminium UG Single core cables
from generator terminals to the
Main transformers which are to be
shifted to the switch yard outside.

It is proposed to connect 18 kV Al UG
cable (single core) through a suitable size
flexible type (to take up expansion)
bi-metallic (Cu-Al) strips at both the
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generator and transformer terminals. The
Al UG cables (single core) can be installed
through the existing 220 kV cable tunnel,
suitably widened if necessary.

3. Advantages

1)  Being the Main transformers shifted
to the switch yard outside, the UG
machine hall will become safe and
hygienic.

2)  Tons of copper are saved from the 11
kV windings and the bus-bars

the
terminals with the Main transformer.

interconnecting generator

3) As the stator copper losses are
considerably reduced, the efficiency
of the generator will increase,
resulting in corresponding gain in
power output.

4)  The vulnerable 220 kV cable system
is dispensed with.

5)  The value of savings in copper and
other returns will definitely make the
renovation more viable and economi-
cal.

4. Conclusion

I am of opinion that the above
proposed modifications should be carried
out most urgently treating as an
emergency. The recently announced
Idukki Extension programme can be taken
up after completion of these modifications.
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CROSS BORDER ELECTRICITY
TRADE (CBET) IN SOUTH ASIA

South Asia is a fast growing region in the
world and electricity plays a pivotal role
in its socio- economic development. The
area has a huge potential of hydropower
and demand diversity. Several studies
have established the benefits of cross
border power trading which include
optimized investment cost and reduced
carbon emissions, making it a win-win for
all regional partners. As such, South Asia
can play a significant role in building a
more sustainable future with greater
access to affordable, reliable and clean
energy.
INDIAN INITIATIVES

The South Asian region currently
trades around 3800MW of power. As per
a SARI/EI study, the cross border power
trade in South Asia could reach up to
60000MW through 2045. Due to its
strategic location and sound electricity
infrastructure, India takes a leading role
in fostering CBET in the region. India
already has regional power system
integration with Bangladesh, Bhutan and
Nepal through high voltage synchronous
Alternating Current and asynchronous
high voltage Direct Current connections.
Currently, the cross border trade with
neighboring countries for India stands at
18 BU, conducted through medium to
long-term bilateral contracts. As on date,
India imports 8.7BU from Bhutan and
exports 2.37BU to Nepal, 7BU to
Bangladesh and 7.34 MU to Myanmar.
Further to improve connectivity with
neighboring countries, following
interconnections are at various stages of
implementation.

»
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Deputy Chief engineer (Rtd.)

1. 400KV operation of Muzaffarpur
(India) Dhalkabar (Nepal) DC line
2. Bahampur(India) Bheramara
(Bangladesh) 2" 400KV DC line
3. Alipurduar (India) Jigmeling (Bhutan)
400 KV DC line
4. Gorakhpur (India) New Butwal
(Nepal) 400KV DC line
5. Sitamarhi (India) Dhalkebar (Nepal)
400KV DC line
Notably, India issued guidelines for
CBET in2016, which were superseded by
other guidelines in 2018. More recently,
the Central Electricity Authority of India
notified the procedures for approval of
cross border electricity trade, including for
neighboring countries to participate in
power exchanges.
BANGLADESH, BHUTAN, NEPAL, SRI
LANKA
Other countries in the region are also
recognizing the benefits of power trade.
The government of Bangladesh is
investing in hydropower development
projects in Nepal and Bhutan to further
diversify energy resources. Bangladesh
started buying power from India on a
regulated basis and later switched to
competitive bidding in long-term con-
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tracts. It needs an estimated 34000 MW
of power by 2030 to sustain its economic
growth of over seven percent.

Bhutan’s current generation
capacity has reached over 2.3 GW. Over
99% of country’s installed capacity comes
from hydropower plants and 70% of
generation is exported to India. Currently,
India- Bhutan relationship in hydropower
is a success story representing a mutually
beneficial cooperation in the South Asian
region. Bhutan has also revised its
sustainable hydropower development
policy, with one of the objectives being to
enhance CBET through evolving and
innovative market mechanisms.

Nepal has been importing power from
India. After the commissioning of the
ongoing hydropower projects, Nepal will
be in a position to sell power to India. In
April 2021, Nepal joined the energy
exchange market in India. As of August
2021, the CBET with Nepal under the
day-ahead market at the power exchanges
stood at 250 MUs.

In the case of Sri Lanka, connectivity
with other countries, particularly India, is
a major hindrance in CBET. The lack of
adequate connectivity is attributable to a
lack of funds and technical knowhow.
Discussions have been going on with In-
dia regarding setting up a high voltage
direct current link between Sri Lanka and
India. As most of Sri Lanka’s energy gen-
eration comes from thermal, power trade
with other countries will be able to give it
access to cheaper power. Once intercon-
nections are established, they would im-
mensely benefit Sri Lanka and the region.
CLIMATE CHANGE AND ENERGY
SECURITY

The energy transition from fossil to
non-fossil fuels is happening around the
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world. The South Asian countries, as
signatories to the Paris Climate Agreement
of 2015, have committed to reducing
carbon emissions. They aim to decarbon-
ise their energy sector. To this end, a lot
can be done by integrating the regional
power market. Out of India’s total installed
capacity of over 383 GW, about 200 GW
is coal. With the emergence of solar and
greater hydro support from Bhutan and
Nepal, the energy mix of the Indian power
sector can see a big change which can
address the larger concerns of climate
change. Different parts of South Asian
region have surplus/deficit at different
times of the year. A regional power
market can lead to the enhancement of
energy security in the region by
transferring of power from surplus to
deficit areas.

THE WAY FORWARD

South Asia has a diverse generation
mix and seasonal diversity. While CBET
in South Asia currently takes place
bilaterally, the region is gradually moving
towards cross-border trilateral and
multilateral power trade. A regional
power exchange in the region would
benefit from the daily demand diversities
and sporadic demand supply mismatches
at the geographical level. The ongoing
projects to set up more cross border
interconnections and discussions on sea
links between India and Sri Lanka enhance
the potential for regional power sector
cooperation. About 14000 MW of
interconnections have been identified for
harnessing over the next five years. A
funding modality for developing regional
cross border infrastructure and formation
of a common grid code and regulatory
frame work are necessary for optimum
utilization of power resources in the
region.
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