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gw{Zb ^wao 
AÜ`j, Bbo{ŠQ´H b H m°ÝQ—°>ŠQg© Agmo{gEeZ Am°\  _hmamï´

g^mgX {_Ìm§Zmo, gào_ Z_ñH$ma! 

ls ZdsZ H$mio `m§Mm ZwH$VmM EH$ gw§Xa 
_ogoO Whatsapp da _mÂ`m dmMZmV Ambm d 
Ë`mZo _bm Amnë`m ì`dgm`mV ^{dî`mV 
`oUmè`m Am§ìhmZm{df`s {dMma H$am`bm ^mJ 
nmS>b§, Amnë`m _m{hVsgmR>s OgmÀ`m Vgm XoV 
Amho. 

bm°H$S>mD$ZÀ`m H$mimV 'Business 

World' _Ü`o àH$me Aæ`a ̀ m§Mm EH$ gw§Xa boI 
dmMZmV Ambm hmoVm. _Ü` A_o{aHo$V MmobwQo>H$m 
(choluteca) ZXsda Agboë`m EH$m {~«OMs hs 
Jmoï. hm {~«O Á`m {R>H$mUs ~m§YÊ`mV Ambm Ë`m 
n{agamV Zoh_sM ^`mZH$ dmXio hmoV AgVmV. 
Ë`m_wio Ë`m dmXim§Mm gm_Zm H$ê$Zhs Ë`m 
{~«OZo nwT>sb AZoH$ df} ^¸$_nUo C^§ amhUo 
Ano{jV hmoVo. XmoZ dfmªZs Ë`m {~«OMo bmoH$mn©U 
H$aÊ`mV Ambo. Ë`m n{agamVsb EH$ gw§Xa d 
A{^_mZmñnX dmñVy åhUyZ Ë`m {~«OMs »`mVs 
gd©Xya nmohmoMbs. XwX£dmZo Ë`m n{agambm Ë`mM 
dfu EH$m ^ë`m _moRçm dmXimMm VS>mIm 
~gbm. gw_mao gmV hOma bmoH$m§Zs Amnbm Osd 
J_mdbm. Ë`m n{agamVsb gd© nyb dmXim_wio 
H$mob_Sy>Z nS>bo, AndmX EH$mM {~«OMm. Ë`m 
dmXimVhs MmobwQo>H$m {~«O ̂ ¸$_nUo C^m hmoVm ! 
nU AmVm EH$ doJisM JmoMs Pmbs hmoVs. Ë`m 
{~«OH$So> OmUmao XmoÝhs ~mOy§Mo añVo dmXimV 
dmhyZ Jobo hmoVo. BVH§$M Zmhs Va dmXimMm Omoa 
BVH$m _moR>m hmoVm H$s Ë`m {~«OImbyZ dmhUmè`m 

MmobwQo>H$m ZXsZo Amnbm àdmh ~Xbbm hmoVm Am{U AmVm Vs {~«OÀ`m ImbyZ Zmhs Va 
Ë`mÀ`m ~mOyZo dmhV hmoVs. MmobwQo>H$m {~«O _mÌ ̂ ¸$_nUo hmoVm - Hw$Umbmhs Z OmoS>Umam !

'A bridge over nothing. A bridge to nowhere.'  
`m KQ>ZoMm g§X^© XoV boIH$ Amnë`mg_moa EH$ AñdñW H$aUmam àý Cn{ñWV 

H$aVmV. AZoH$ dfmªMm Aä`mg d AZw^d ̀ m§À`m Omoamda C^s am{hbobs Amnbs "^¸$_' 
àmo\o$eÝg, bm°H$S>mD$Z_wio {Z_m©U Pmboë`m n{a{ñWVses H$mbgwg§JV (relevant) 
AmhoV H$m?  `m àýmMo CÎma "Zmhs' Agob Va, Amnbs AdñWm Ë`m {~«OgmaIsM 
Pmbs` H$m?

`m boImZo _bm A§V_w©I Ho$b§. _mÂ`m AmOy~mOybm _s dmXimZ§VaMo "MmobwQo>H$m {~«O' 
nmhVmo`. Ë`m§Mm AZw^d Xm§S>Jm Amho, Ë`m§À`m H$m_mV Vo AË`§V Hw$eb AmhoV. nU Ë`m 
gJù`mMm AmO H$mhs relevance Zmhs`o.

H$mhtZm Vmo ~Xb Ponbm, H$mhtZs Vmo _Zm{déÓ ñdsH$mabm. bm°H$S>mD$Z_Ü`o Ë`m§Zs 
Aem H$mhs Jmoïs Ho$ë`m {H§$dm Ë`m§Zm H$amì`m bmJë`m Á`mMm Ë`m§À`m {ejUmes, _yi 
ì`dgm`mes, dfm©Zwdf} gd`sZo H$aV Agboë`m Jmoïtes H$mhshs g§~§Y ZìhVm. 
CƒnXñW bmoH$m§Zs ̂ mÁ`m {dH$ë`m...ISy> \$ù`mes gbJs Agboë`m§Zs Am°ZbmB©Z dJ© 
KoVbo. _mÌ n{a{ñWVs nyd©dV Pmë`mda Vo H$Xm{MV nwÝhm EH$Xm Amnë`m _yi ì`dgm`mV 
/ AZw^dmV naV OmVsb. AmVmÀ`m n{a{ñWVsH$So> Ho$di EH$ Zm°ñQ°>{ëO`m åhUyZ 
nmhVsb.

nU àH$me Aæ`a `m§Zs Cn{ñWV Ho$bobm _wÔm A{YH$ _yb^yV Amho. "H$moamoZm'H$So> 
Ho$di EH$ VmËH$m{bH$ g_ñ`m åhUyZ ~Km`M§ Zmhs`o. AmO KS>b§` ho CÚmhs KSy> 
eH$Uma Amho. CÚm `oUmè`m g_ñ`m§gmo~V bT>m`Ms V`mas AmOnmgyZ H$amds bmJob 
Am{U `m bT>mB©gmR>s "bd{MH$Vm' (Flexibility) ho gdm©V à^mds eó AgUma Amho. 
Amnë`m H${a`g©À`m "{~«O'Ms {Xem ZXsÀ`m àdmhmda Adb§~yZ AgUma Amho. gVV 
ZdsZ H$mhs AmO_mdV amhU¨ {eH$V amhU§ hm Zì`m OJmMm _§Ì AgUma Amho. S>m°ŠQ>g©Zm 
ñd`§nmH$ {eH$mdm bmJob, AmOsbm "JwJcno' {eH$md§ bmJob, EImÚm CEO Zo añË`mda 
C^§ amhyZ ^mOs {dHy$Z nmhmds, _mÂ`mgma»`m boIH$m§Zs Vm§{ÌH$ CnH$aUo XwéñV H$aUo 
{eHy$Z ¿`mdo ! H$mhs {ZdS>H$ AndmX dJiVm, B§Q>aZoQ>_wio AmO hì`m Ë`m Jmoïs 
Ka~gë`m {eH$Uo H$Ys Zìho BVH§$ eŠ` Amho. AmO _s B§{O{Z`a Amho, nwT>Ms nmM df} 
_s ñHw$~m S>m`{ìh§J H$aUma Amho Am{U Ë`mnwT>Ms nmM df} _s \$º$ eo\$ åhUyZ H$m_ 
H$aUma Amho... Amnë`m H${a`aÀ`m ~m~VsV Aem "~oYw§X' {dMmam§Ms Hw$O~wO _ZmV hmoV 
AgVmZmM "H$moìhsS>'ZoM nwÝhm EH$Xm Ë`mH$So> Amnb§ bj doYb§`.

'Survival of the fittest' _Ysb 'fittest' eãXmMm AW© S>m{d©Zbm "~bdmZ' ZgyZ 
"A{YH$ bd{MH$' AgmM Ano{jV hmoVm. Ë`mM Ý`m`mZo, Amnbm 'Core' ^¸$_ Ro>dyZ 
H$mimà_mUo Omo ~XbV amhsb VmoM nwT>sb OJmV ̀ eñdsnUo {Q>Ho$b.

Built to Adapt - not Built to Last - is going to be the new normal !

H$mimà_mUo ~XbUo 
hmM Iam Cnm`!

AÜ`jm§À`m H$b_mVyZ
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Wishing one & all a great 
financial year 2021-22.

Year of Growth & Abundance…

Friends we all have gone 
through tough 2020, the overall 
business was down. We are still 
struggl ing to come out of  
unprecedented circumstances 
caused due to Covid 19 pandemic. 
There is price hike in the material 
prices, every month we see prices 
go up at least by 3 to 4%. Most of 
the private sector contracts 
doesn`t have price escalation 
clause, the contractors working in 
this field and over all are facing 
difficult to run projects due to rise 
in material, transportation & 
labour rates.

As far as construction industry 

is concern,we will take up this issue the respective associations 
on Local, State & National level. This would help our member 
contactors working with builders to get rate escalation. 

My humble request to all members not to go in the rat race 
in the new projects. Market is very volatile so consider the price 
rise during project tenure & accordingly quote your prices. Just 
see whether we can join hands with our fellow contractor 
friends where we can work together to grab big opportunities 
cutting competition within us.

In my last address I have touched the subject on developing 
new verticals in the business, I urge everyone to just take a 
pause & look back at what you are good in. Which business 
vertical I can grow.Keeping your current vertical intact which is 
earns you bread & butter. Venture in the new vertical acquire 
necessary knowledge & skill. One can expand business 
horizontally with vertical expertise. Think how can I increase 
my business platter (with new verticals) to serve industry as 
one stop solution.

Friends let`s strive towards better tomorrow…

Good times are ahead…

Let`s grow together…

Once again wishing you all Financial year 2021-22 full of 
growth & abundance...

Good Times Are Ahead

Milind Naik
General Secretary
Electrical Contractors Association of Maharashtra

The Desk of General Secretary...
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Firstly, I would like to give 
my best wishes to everyone on 
the auspicious occasion of 
Gudhi Padwa, the first day of a 
new year as per our Panchang. 
This day is also known as Varsh 
Pratipada. As we all know, our 
year starts with the month of 
Chaitra and Gudhi Padwa is 
the first day of this Chaitra 
month. Every year this day is 
celebrated with processions, 
prayers and sweets. It's a good 
day for any new beginning, 
new purchases and new 
resolutions. Unfortunately, 
last year and this year we are 
facing the pandemic and are 
unable to celebrate in a 
traditional way. But this gives 
u s  a n  o p p o r t u n i t y  o f  
introspection. 

What  i s  a  new year  
beginning? It is supposed to be 
a day of planning for the 

Resolution for New Year

, IECT, IECT

coming year. At the same time, it's a day of looking back and take a 
review of the previous year. One has to sit quietly and think of the 
gone year with an audit of our resolutions and achievements in 
personal, professional and social life. Such audit gives an insight of 
understanding and helps in planning for the coming year. Take for 
example, life of an electrical contractor. While doing the work of 
electrical contracting, has he learned anything new? Has the skill 
increased? Are his customers happy? Is the business growing? If we 
make a note of such points, it will help us to understand the value of 
time. 

Days gone are not going to come back. Whatever is to be done is 
to be done today or tomorrow. If the picture is clear in mind, actions 
will follow accordingly and the expected results can be achieved. 
This is the resolution of the first day of a new year. Me, my family 
and my society should be in a better position because of my 
actions. In Sanskrit it is said ""AmË_moÓma Ed§ bmoH$H$ë`mU ''. Self 

development and public welfare should be the only aim. This is not 
against business development. Actually, this approach gives 
unlimited success.

Currently, we all are facing a grave situation. Many of us are 
sitting idle and worrying about business. But if we look with a 
positive approach, the present situation gives us an opportunity of 
self development and learning new techniques of business. 

Again I express my best wishes and hope for a prosperous, 
happy and safe year ahead.
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SR. 

No. 
Cause 

Age group Years  

Total 

Gender 

<14 
14 to 
18 

18 to 
30 

30 to 
45 

45 to 
60 

>60 
Total - 
Male 

Total - 
Female 

1 Electrocution 509 778 3424 3307 1540 428 9986 8460 1526 

2 

Electrical Short 

circuit 74 128 779 843 353 78 2255 1833 422 

  Total 12241   

This gives average 33 persons per day.  
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INTRODUCTION

The study of insulating material selection, 

behavior and performance are important aspects to 

be considered for

designing any electrical instrument, machine or 

device. Apart from conductors, insulator forms the 

backbone of

any electrical system. Though insulators form the 

backbone, they are also the weakest link in the 

system. Hence, maximum care and attention is 

needed while choosing insulating materials for a given 

application so that it gives the desired performance 

under worst working conditions. This paper addresses 

the problem of selection criteria, test specifications 

and material treatment to justify the use of various 

dielectrics/insulating materials used for insulating 

high voltage instrument transformers i.e. CTs and PTs.

While in use, insulating materials are subjected to 

various electrical, mechanical, thermal stresses and 

partial discharges. Therefore, criteria for selection of 

these materials is, that, they must withstand these 

stresses without or with such rate of deterioration 

such that their performance is not affected 

Practices of Insulating Materials in 
Instrument Transformers

throughout the life expectancy of the equipment, which 

is considered approximately 25-30 years.[1]

For instrument transformers, selection and tests for 

insulating materials are major considerations. The 

governing standards of the current transformer is IS: 

2705 , IEC:185 and for the voltage transformer is 

IS:3156, IEC: 186. The requirements of instrument 

transformer are specified in terms of service conditions, 

ratings and special features such as limiting dimensions 

etc. Performance is evaluated by various type tests, 

routine tests and some optional tests for checking 

special features not generally covered by type test or 

routine tests

The various types of tests carried out on both CTs 

and PTs affecting their dielectric medium are given in 

Table I.

Petroleum based mineral insulating oil is used in 

transformer as a dielectric medium as well as a coolant. 

Transformer oil [1] which belongs to Class A insulation 

mainly consists of four generic classes of organic 

compounds, namely, paraffins, nephthenes, aromatics 

and olefines. Paraffins and nephthenes are saturated 

A. TRANSFORMER OIL
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hydrocarbons while aromatics and olefines are 

unsaturated hydrocarbons. For better stability of low 

viscosity type fresh insulating oil, it is desirable to have 

more of nephthenes or paraffins, less of aromatics 

and none of olefines. Such an optimum balance is 

achieved by a carefully controlled refining process. An 

oil is known as nephthenic base or paraffin base oil 

depending upon the dominance of nephthenes or 

paraffins.Nephthenic base oils are more in use as 

dielectrics in colder countries since they do not consist 

of wax type constituent which increases their viscosity 

at very low temperatures. Due to cost consideration, 

in a country like India having moderate climate, it is 

advisable to use paraffin base oil.

Insulating paper being hygroscopic [5], the 

incipient moisture is dried in heated vacuum 

chambers. The degree of dryness is monitored by 

measurements of loss tangent on the major 

insulation. When optimum values of measurements 

are obtained during the drying cycle, instrument 

transformers are impregnated with dried and 

degassed transformer oil or else the design and 

operation of the equipment is limited by the 

occurrence of partial discharges either at the 

interface or in voids. It is possible that under 

electrical stress and working condition, a slow 

change in material may lead to localized variations in 

physical properties, generally towards their 

degradation [4].

IS:335, gives various min./max. values of 

characteristics ensured by oil manufacturers. Test 

certificate is furnished along with the supply stating 

the exact values. These sixteen characteristics are - 

appearance, density, kinematic viscosity, interfacial 

tension, flash point, pour point, neutralization value, 

corrosive sulphur, electric strength, tand, specific 

resistance, oxidation stability, ageing characteristics 

after accelerated ageing, presence of oxidation 

inhibitor, water content and SK values.

On receipt of oil at the works, few quality tests 

are performed, namely, electric strength (BDV), tand, 

specific resistance and water content. If the test 

reveal the need of filtration, it is done along with 

degassing. When results are satisfactory, oil is 

impregnated in transformers under vacuum at 60°C 

to avoid undue thermal stress.

However, ageing is an unavoidable phenomenon 

and deterioration is a continuous process owing to 

several reasons. Ingress of moisture and oxygen from 

the atmosphere may take place in service. Oxidation 

at high wo rking temperatures is accelerated due to 

catalytic effects of metal ions of copper, aluminum and 

others. It gives rise to formation of acids, sludge, 

peroxide, etc. which affect the physical, electrical and 

insulating properties of oil. Therefore, periodical 

condition monitoring of oil is recommended by IS: 1866 

under strict sampling procedure as per IS: 6855. Thus oil, 

if maintained properly, can give reliable service 

rendering the equipment -desired life expectancy.

Insulating Kraft & Crepe Paper, Class Y insulation, are 

B. INSULATING KRAFT/CREPE PAPER

one of the earliest forms of composite dielectrics used 

in high voltage engineering since the end of the 19th 

century. Paper as such has very poor dielectric 

properties, but when impregnated with oil, the 

properties of the composite dielectric improve 

considerably. Paper is a product of ‘Cellulose’ obtained 

from soft wood pulp  of mainly pine or spruce found in 

Scandinavia[1].

Cellulose is a complex carbohydrate, which forms 

the chief constituent of the cell walls of plants. The cell 

walls contain lots of contaminants like lignin and resins 

which are removed by the sulphate process treatment 

and careful water washing.

Normal thickness of paper available in the market 

are 15, 20, 25, 50, 65, 75, 100, 125, 160, 200 or 250 

micrometers. It forms an excellent insulation between 

primary and secondary windings. Additional strength 

is provided during taping process so as not to allow 

presence of air pockets, which are trapped between 

layers. This additional strength is provided by use of 

crepe paper. Crepe paper is made of Kraft insulating 

paper by a process, which imparts irregular close 

crimps to it , thus increasing its thickness as well as 

extensibility in the machine direction[2]. Crepe paper 

normally available has nominal values for elongation 

break at 50%, 80%, 120% and 200% etc. with coarse, 

medium or fine creeping.

On impregnating the paper with transformer oil 

after drying and degassing, the voids in paper are 

filled-up with oil expelling the air. Drying process of 

paper takes place in a warm vacuum chamber. In order 

to avoid damage to cellulose, slow drying is performed 

within a temperature of 120° C on achieving vacuum of 

0.01 Torr, oil is impregnated at the reduced 

temperature of about 60° C. In the composite 

insulation, the dielectric properties are improved 

considerably. Electric strength improves from 10 or 11 

kV/mm to 60 or 70 kV/mm. tand, decreases from 0.1 or 

0.2 to 0.004 to 0.006 at approximately 90°C. Standard 

values of relative permittivity, loss tangent and electric 

strength of paper impregnated with oil at 20° C are 3.5 

- 3.9, 0.0026 – 0.003 and 60 - 70 kV/mm.

Above results are considerably affected by the 

presence of moisture and ‘Service electric stress’. To 

give trouble

free life to equipment, it is advisable to process and 

impregnate the paper with transformer oil carefully 

and keep the maximum ‘Service stress’ under 2 

kV/mm.

C. PRESS PAPER

D. BAKELITE

E. UNIMPREGNATED DENSIFIED LAMINATED 

WOOD

F. COTTON TAPE

Press paper, Class E insulation, is made of insulating 

Kraft paper. A large no. of thin papers having thickness of 

the order of 30 micro-meter are pressed together by a 

hot press method in the desired form. A glossy finish is 

provided to the surface. In the absence of binding 

material, electrical properties of these boards are near 

that of high quality paper. When impregnated with oil, 

its dielectric properties become equivalent to those of 

insulating Kraft paper.

Bakelite, Class E insulation, is available in the form of 

a board. It is produced by polymerization of phenol and 

formaldehyde resins, [1] which are subsequently 

crosslinked under pressure. When dried, degassed and 

impregnated with oil, its relative permittivity becomes 

4.2 and electric strength becomes 40 - 50 kV/mm.

Wood based laminates, Class A insulation, are 

manufactured from selected veneers (mostly 2 mm 

thick) obtained from various timbers. The veneers are 

dried and partially impregnated with neutral phenol 

formaldehyde and then densified under heat and 

pressure. Alternate veneers with grain orientation at 

right angles to each other are placed so as to obtain high 

mechanical strength.

In areas, which require higher mechanical and 

moderate electric strength, this material is used 

extensively, for example, in core clamps and vertical 

supports. As its moisture absorption capacity is high, 

wood is assembled with core and coil etc. and then 

dried, degassed and impregnated with transformer oil 

so that moisture is replaced with the oil. Wood yields 

compressive strength as high as 185 MPa and electric 

strength as high as 60 kV/mm edge wise.

Cotton tape, Class Y insulation, is manufactured from 

cotton yarn, which is reasonably free from reps, slubs, 

knots and kinks etc. Tapes are evenly woven. They are 

singed, brushed and calendered. Its use is limited to low 

tension areas, like taping core etc. It is available in 20-30 

mm width of 50 – 100 meter roll lengths. As its breaking 

load is approx. 10 Kg, it can provide moderate clamping 

strength. Its pH value is between 6.0 and 8.5, chloride 

content is 10 ppm (max.) and conductivity of aqueous 

extract is 50 micro-mhos/cm. Therefore, it should be 

dried alongwith the assembly and then impregnated 
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hydrocarbons while aromatics and olefines are 

unsaturated hydrocarbons. For better stability of low 

viscosity type fresh insulating oil, it is desirable to have 

more of nephthenes or paraffins, less of aromatics 

and none of olefines. Such an optimum balance is 

achieved by a carefully controlled refining process. An 

oil is known as nephthenic base or paraffin base oil 

depending upon the dominance of nephthenes or 

paraffins.Nephthenic base oils are more in use as 

dielectrics in colder countries since they do not consist 

of wax type constituent which increases their viscosity 

at very low temperatures. Due to cost consideration, 

in a country like India having moderate climate, it is 

advisable to use paraffin base oil.

Insulating paper being hygroscopic [5], the 

incipient moisture is dried in heated vacuum 

chambers. The degree of dryness is monitored by 

measurements of loss tangent on the major 

insulation. When optimum values of measurements 

are obtained during the drying cycle, instrument 

transformers are impregnated with dried and 

degassed transformer oil or else the design and 

operation of the equipment is limited by the 

occurrence of partial discharges either at the 

interface or in voids. It is possible that under 

electrical stress and working condition, a slow 

change in material may lead to localized variations in 

physical properties, generally towards their 

degradation [4].

IS:335, gives various min./max. values of 

characteristics ensured by oil manufacturers. Test 

certificate is furnished along with the supply stating 

the exact values. These sixteen characteristics are - 

appearance, density, kinematic viscosity, interfacial 

tension, flash point, pour point, neutralization value, 

corrosive sulphur, electric strength, tand, specific 

resistance, oxidation stability, ageing characteristics 

after accelerated ageing, presence of oxidation 

inhibitor, water content and SK values.

On receipt of oil at the works, few quality tests 

are performed, namely, electric strength (BDV), tand, 

specific resistance and water content. If the test 

reveal the need of filtration, it is done along with 

degassing. When results are satisfactory, oil is 

impregnated in transformers under vacuum at 60°C 

to avoid undue thermal stress.

However, ageing is an unavoidable phenomenon 

and deterioration is a continuous process owing to 

several reasons. Ingress of moisture and oxygen from 

the atmosphere may take place in service. Oxidation 

at high wo rking temperatures is accelerated due to 

catalytic effects of metal ions of copper, aluminum and 

others. It gives rise to formation of acids, sludge, 

peroxide, etc. which affect the physical, electrical and 

insulating properties of oil. Therefore, periodical 

condition monitoring of oil is recommended by IS: 1866 

under strict sampling procedure as per IS: 6855. Thus oil, 

if maintained properly, can give reliable service 

rendering the equipment -desired life expectancy.

Insulating Kraft & Crepe Paper, Class Y insulation, are 

B. INSULATING KRAFT/CREPE PAPER

one of the earliest forms of composite dielectrics used 

in high voltage engineering since the end of the 19th 

century. Paper as such has very poor dielectric 

properties, but when impregnated with oil, the 

properties of the composite dielectric improve 

considerably. Paper is a product of ‘Cellulose’ obtained 

from soft wood pulp  of mainly pine or spruce found in 

Scandinavia[1].

Cellulose is a complex carbohydrate, which forms 

the chief constituent of the cell walls of plants. The cell 

walls contain lots of contaminants like lignin and resins 

which are removed by the sulphate process treatment 

and careful water washing.

Normal thickness of paper available in the market 

are 15, 20, 25, 50, 65, 75, 100, 125, 160, 200 or 250 

micrometers. It forms an excellent insulation between 

primary and secondary windings. Additional strength 

is provided during taping process so as not to allow 

presence of air pockets, which are trapped between 

layers. This additional strength is provided by use of 

crepe paper. Crepe paper is made of Kraft insulating 

paper by a process, which imparts irregular close 

crimps to it , thus increasing its thickness as well as 

extensibility in the machine direction[2]. Crepe paper 

normally available has nominal values for elongation 

break at 50%, 80%, 120% and 200% etc. with coarse, 

medium or fine creeping.

On impregnating the paper with transformer oil 

after drying and degassing, the voids in paper are 

filled-up with oil expelling the air. Drying process of 

paper takes place in a warm vacuum chamber. In order 

to avoid damage to cellulose, slow drying is performed 

within a temperature of 120° C on achieving vacuum of 

0.01 Torr, oil is impregnated at the reduced 

temperature of about 60° C. In the composite 

insulation, the dielectric properties are improved 

considerably. Electric strength improves from 10 or 11 

kV/mm to 60 or 70 kV/mm. tand, decreases from 0.1 or 

0.2 to 0.004 to 0.006 at approximately 90°C. Standard 

values of relative permittivity, loss tangent and electric 

strength of paper impregnated with oil at 20° C are 3.5 

- 3.9, 0.0026 – 0.003 and 60 - 70 kV/mm.

Above results are considerably affected by the 

presence of moisture and ‘Service electric stress’. To 

give trouble

free life to equipment, it is advisable to process and 

impregnate the paper with transformer oil carefully 

and keep the maximum ‘Service stress’ under 2 

kV/mm.

C. PRESS PAPER

D. BAKELITE

E. UNIMPREGNATED DENSIFIED LAMINATED 

WOOD

F. COTTON TAPE

Press paper, Class E insulation, is made of insulating 

Kraft paper. A large no. of thin papers having thickness of 

the order of 30 micro-meter are pressed together by a 

hot press method in the desired form. A glossy finish is 

provided to the surface. In the absence of binding 

material, electrical properties of these boards are near 

that of high quality paper. When impregnated with oil, 

its dielectric properties become equivalent to those of 

insulating Kraft paper.

Bakelite, Class E insulation, is available in the form of 

a board. It is produced by polymerization of phenol and 

formaldehyde resins, [1] which are subsequently 

crosslinked under pressure. When dried, degassed and 

impregnated with oil, its relative permittivity becomes 

4.2 and electric strength becomes 40 - 50 kV/mm.

Wood based laminates, Class A insulation, are 

manufactured from selected veneers (mostly 2 mm 

thick) obtained from various timbers. The veneers are 

dried and partially impregnated with neutral phenol 

formaldehyde and then densified under heat and 

pressure. Alternate veneers with grain orientation at 

right angles to each other are placed so as to obtain high 

mechanical strength.

In areas, which require higher mechanical and 

moderate electric strength, this material is used 

extensively, for example, in core clamps and vertical 

supports. As its moisture absorption capacity is high, 

wood is assembled with core and coil etc. and then 

dried, degassed and impregnated with transformer oil 

so that moisture is replaced with the oil. Wood yields 

compressive strength as high as 185 MPa and electric 

strength as high as 60 kV/mm edge wise.

Cotton tape, Class Y insulation, is manufactured from 

cotton yarn, which is reasonably free from reps, slubs, 

knots and kinks etc. Tapes are evenly woven. They are 

singed, brushed and calendered. Its use is limited to low 

tension areas, like taping core etc. It is available in 20-30 

mm width of 50 – 100 meter roll lengths. As its breaking 

load is approx. 10 Kg, it can provide moderate clamping 

strength. Its pH value is between 6.0 and 8.5, chloride 

content is 10 ppm (max.) and conductivity of aqueous 

extract is 50 micro-mhos/cm. Therefore, it should be 

dried alongwith the assembly and then impregnated 
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with resin in dry type transformers or with oil in oil 

immersed transformers.

This tape, Class B insulation, is available with 

backing of polyester film in two thickness of 50 and 

80 micro-meter with non corrosive thermosetting 

adhesive coating. It provides excellent service in 

areas requiring adhesive strength of 3.0 N/cm as well 

as electric breakdown capability of 5 kV (for 50 

micro- meter thick tape)/8 kV (for 80 micro-meter 

thick tape). It withstands temperature upto 130° C 

with ease. It is also oil resistant. The firmness of the 

tape increases on heating at 150° C for 1 hour or 130° 

C for 2 hours and remains so on cooling; it does not 

soften appreciably on subsequent re-heating. The 

initial heating of the thermoset adhesive improves 

the solvent resistant and increases the softening 

temperature. 

PVC, Class Y insulation, is a polymer product of 

the monomer Vinylchloride derived from ethylene. 

PVC, a polar dielectric, is very hard, brittle and 

thermally unstable product. Therefore, other 

substances are added to make it suitable for the use. 

Tand of PVC compounds is high, which restricts its 

use only for low voltage application. ‘Working stress’ 

is limited to 3 kV/mm[1]. It works safely upto 90° C 

beyond which it begins softening. It is available in 

various colors, various tape width 15 mm to 30 mm 

and roll lengths of 25 meters to 50 meters.

High conductivity annealed round copper 

conductor has uniform covering of durable and 

flexible synthetic enamel suitable for elevated 

temperatures [1]. The enamel (Terephthalate 

polyester based) has a smooth surface free from 

embedded particles of dust and other 

deleterious material. This enamel , Class H 

insulation, shows no cracks even at working 

temperatures upto 180° C. The wire is available 

in fine and medium covering from 0.02 mm upto 

5.00 mm. Wire showing abrasion resistance from 

load 5 N to 8 N on nominal conductor diameter 

from 0.8 mm to 2.5 mm makes it ideal to wind on 

a former or core either manually or by machine. 

Electric breakdown voltage of approximately 4 to 

5 kV on medium covering wires makes it safe to 

G. SELF ADHESIVE POLYESTER FILM TAPE

H. PVC TAPE

I. ENAMELED ROUND WINDING WIRE

employ in suitable layer windings in high voltage 

applications in PTs and CTs.

Ceramics, Class C insulation, also known as porcelain 

in one of its forms, are widely used for insulators and 

bushings in outdoor applications owing to their non - 

hygroscopic nature and high mechanical strength. It 

constitutes of clay, aluminum oxide, feldspar and quartz. 

Ceramics [1] requiring high mechanical strength and low 

dielectric losses contain alumina. Tand values of 

porcelain is high i.e. 20x10-3 at 20° C, it increases with 

temperature and becomes 40x10-3 at 50° C, thereby, 

increasing the dielectric losses. Breakdown strength is 

also less compared to other materials, i.e. 20 kV/mm but 

remains stable upto 120° C.

The word epoxy refers to a compound containing 

more than one epoxide group per molecule, i.e., an 

oxygen atom united with two carbon atoms joined 

already in some other way. Resin is a substance obtained 

from plant, it is also prepared by chemical processing of 

inorganic materials. Epoxy Resins, Class F insulation, 

being thermosetting plastics exhibit hardening quality in 

their molecules and so addition of plasticizer, filler, 

accelerator and coloring agent make it a distinguished 

flexible cast[1]. Long-term thermomechanical 

properties play an important role in the selection of 

casting systems for dry type transformers and 

J. HOLLOW INSULATOR

K. EPOXY RESIN
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switchgear applications. Most commonly used epoxy 

resin (solvent free and medium viscosity) is bisphenol-

A (CY- 205). For hardening, acid anhydride (HY-905) is 

used. 

They are blended at 60-80° C under vacuum to 

facilitatedegassing. Pre-dried filler of consistent 

quality is then added under vacuum followed by 

addition of premix of plasticizer and accelerator also 

under vacuum prior to casting operation. The 

complete mix is cast in pre-heated moulds (containing 

the metal parts to be encapsulated) at 70 - 100° C 

under vacuum of 5 m bar. Cure is effected for 8 hours at 

80° C and 8 hours for 130°C. In high voltage 

application, it is important that the cast or 

encapsulation should not contain voids and humidity 

and the material is desired to be homogeneous. 

Accordingly, drying and degassing of the individual 

components of the mixture is advised. It has excellent 

mechanical properties as it withstands tensile stress of 

70-80 N/mm2 (max.), compressive stress of 200 - 220 

N/ mm2 (max.) and bending stress of 110 - 120 N/ 

mm2 (max.). Besides this, electric strength is 18 - 20 

kV/mm, Tand is 0.02-0.03 at 23° C, which decreases to 

0.08 - 0.10 at 100°C.

In any composite insulation system due care is 

taken that the basic ingredient of the insulation 

system do not react chemically and must not 

deteriorate under prolonged exposure to humid air 

solid long as the temperature rise is not beyond 

permissible limits.

Since partial discharge has been prescribed as a 

routine test (Table I), on all CTs and PTs of 132 kV and 

above rating, the processing of insulation has to be 

done carefully to avoid any occurrence of discharge, 

which may affect the life as well as the accuracy of 

measurements. The primary winding is insulated with 

electrical grade kraft insulation paper. The insulation is 

laid over the region enveloping the secondary cores 

and over the straight portion leading to the primary 

terminals. In the region around the secondary cores, a 

shield is provided to protect the secondary from the 

high voltage system. Grading of insulation by using 

metallic screens with shaped contours ensures a 

homogeneous radial stress distribution, besides 

regulating the stress distribution axially in the air 

porcelain system as well.

III. M A J O R  I N S U L AT I O N  L AY I N G  A N D  

PROCESSING

After laying of the insulation, the coil is conditioned 

under high humidity in a humidity chamber with a 

relative humidity of about 90%. The changes in electrical 

properties (capacitance C, insulation resistance R, and 

tand) are measured with time and the process is 

continued till these properties become practically 

constant. Figure 1 shows the measurement of C, R and 

tand for a typical sample.

As soon as the conditioning is over, the coil is 

transferred to a heated vacuum chamber connected to a 

sophisticated vacuum system to achieve a very high 

degree of vacuum during processing. The degree of 

dryness is monitored by measurements of C, R and tand. 

Figure 2 shows the variation of the measured quantities 

during drying. When optimum values of measurements 

are obtained during the drying cycle, the insulating paper 

is impregnated with dried and degassed transformer oil.

Finally, we keep in mind that no universal law is 

available to interpret and understand the insulating 

material behavior; each one will fix the rule according to 

the stress condition[3-4].

1. Introduction

Recent developments in climate change and 

increasing carbon dioxide (CO2) emissions 

worldwide show that, although the share of 

renewable energy (RE) in the primary energy supply 

is growing, all countries have to significantly 

increase their efforts in order to decarbonize the 

energy sector in the future. The last two decades 

contain thewarmest years on record [1e3].

Weather phenomena are becoming extremer. 

Surveys [4e8] show that people are worried about 

climate change as they face an increased number 

and intensity of phenomena such as floods, 

droughts, fires, storms or sea-level rise. In addition, 

climate change is expected to worsen many kinds of 

diseases. Climate change is anthropogenic and the 

main cause is the increasing combustion of fossil 

fuels to cover the growing need for energy [1,9e13].

The decarbonization of the energy sector has 

been the subject of research for several years, 

gaining increased attention recently. It is commonly 

acknowledged that the most obvious way to 

achieve decarbonization is the use of RE. Therefore, 

many countries already use a continuously 

increasing share of their renewable resources, such 

as wind, solar, geothermal or hydro energy to 

generate electricity. For example, some countries 

have already achieved very high shares of RE for 

electricity generation due to hydropower, such as 

Paraguay (99%), Norway (97%) and Costa Rica (93%) 

[14]. China and the USA had the highest installed 

wind energy and solar photovoltaics capacity 

worldwide in 2019 [15].

However, the decarbonization of the energy 

Challenges in the decarbonization 
of the energy sector

sector entails several challenges and the 

interdependencies between the secondary energy 

carriers and end-use energy sectors should not be 

underestimated. With this paper we aim to contribute 

to the decarbonization efforts by providing a basis for a 

better understanding of the challenges associated with 

it.

In literature, challengesdincluding those of the 

integration of REdare usually categorized into 

technological, economic, and social issues. The most 

important issue is to ensure that technology options 

are available at the required scale and at an acceptable 

cost, particularly for sectors which are more difficult to 

decarbonize, such as industry or transport [16,17]. The 

main challenge is to reduce fossil fuel use in the end-

use sectors [18]. Brown et al. [19] introduce and 

distinguish viability criteria for the transition to 

REbased electricity systems. They emphasize the 

importance of proven technologies and resource 

availability. The challenges of the integration of high RE 

shares in the electricity sector are stated and analyzed 

in several publications (e.g. Ref. [17,20]). Complexity 

increases with increasing RE shares while in parallel 

phasing out fossil fuels [20]. Loftus et al. [21] review 

existing decarbonization scenarios and assess the 

potential contributions of each primary energy carrier 

to decarbonization. According to their analysis, most of 

the studies treat economic issues and only few discuss 

technological readiness. The system integration is 

treated superficially or not at all, and social and non-

cost aspects are also given minor attention. In general, 

decarbonization of industry and transport is not 

discussed in detail. With respect to economic issues, 

the need for substantial low-carbon investments in the 
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switchgear applications. Most commonly used epoxy 

resin (solvent free and medium viscosity) is bisphenol-

A (CY- 205). For hardening, acid anhydride (HY-905) is 

used. 

They are blended at 60-80° C under vacuum to 

facilitatedegassing. Pre-dried filler of consistent 

quality is then added under vacuum followed by 

addition of premix of plasticizer and accelerator also 

under vacuum prior to casting operation. The 

complete mix is cast in pre-heated moulds (containing 

the metal parts to be encapsulated) at 70 - 100° C 

under vacuum of 5 m bar. Cure is effected for 8 hours at 

80° C and 8 hours for 130°C. In high voltage 

application, it is important that the cast or 

encapsulation should not contain voids and humidity 

and the material is desired to be homogeneous. 

Accordingly, drying and degassing of the individual 

components of the mixture is advised. It has excellent 

mechanical properties as it withstands tensile stress of 

70-80 N/mm2 (max.), compressive stress of 200 - 220 

N/ mm2 (max.) and bending stress of 110 - 120 N/ 

mm2 (max.). Besides this, electric strength is 18 - 20 

kV/mm, Tand is 0.02-0.03 at 23° C, which decreases to 

0.08 - 0.10 at 100°C.

In any composite insulation system due care is 

taken that the basic ingredient of the insulation 

system do not react chemically and must not 

deteriorate under prolonged exposure to humid air 

solid long as the temperature rise is not beyond 

permissible limits.

Since partial discharge has been prescribed as a 

routine test (Table I), on all CTs and PTs of 132 kV and 

above rating, the processing of insulation has to be 

done carefully to avoid any occurrence of discharge, 

which may affect the life as well as the accuracy of 

measurements. The primary winding is insulated with 

electrical grade kraft insulation paper. The insulation is 

laid over the region enveloping the secondary cores 

and over the straight portion leading to the primary 

terminals. In the region around the secondary cores, a 

shield is provided to protect the secondary from the 

high voltage system. Grading of insulation by using 

metallic screens with shaped contours ensures a 

homogeneous radial stress distribution, besides 

regulating the stress distribution axially in the air 

porcelain system as well.

III. M A J O R  I N S U L AT I O N  L AY I N G  A N D  

PROCESSING

After laying of the insulation, the coil is conditioned 

under high humidity in a humidity chamber with a 

relative humidity of about 90%. The changes in electrical 

properties (capacitance C, insulation resistance R, and 

tand) are measured with time and the process is 

continued till these properties become practically 

constant. Figure 1 shows the measurement of C, R and 

tand for a typical sample.

As soon as the conditioning is over, the coil is 

transferred to a heated vacuum chamber connected to a 

sophisticated vacuum system to achieve a very high 

degree of vacuum during processing. The degree of 

dryness is monitored by measurements of C, R and tand. 

Figure 2 shows the variation of the measured quantities 

during drying. When optimum values of measurements 

are obtained during the drying cycle, the insulating paper 

is impregnated with dried and degassed transformer oil.

Finally, we keep in mind that no universal law is 

available to interpret and understand the insulating 

material behavior; each one will fix the rule according to 

the stress condition[3-4].

1. Introduction

Recent developments in climate change and 

increasing carbon dioxide (CO2) emissions 

worldwide show that, although the share of 

renewable energy (RE) in the primary energy supply 

is growing, all countries have to significantly 

increase their efforts in order to decarbonize the 

energy sector in the future. The last two decades 

contain thewarmest years on record [1e3].

Weather phenomena are becoming extremer. 

Surveys [4e8] show that people are worried about 

climate change as they face an increased number 

and intensity of phenomena such as floods, 

droughts, fires, storms or sea-level rise. In addition, 

climate change is expected to worsen many kinds of 

diseases. Climate change is anthropogenic and the 

main cause is the increasing combustion of fossil 

fuels to cover the growing need for energy [1,9e13].

The decarbonization of the energy sector has 

been the subject of research for several years, 

gaining increased attention recently. It is commonly 

acknowledged that the most obvious way to 

achieve decarbonization is the use of RE. Therefore, 

many countries already use a continuously 

increasing share of their renewable resources, such 

as wind, solar, geothermal or hydro energy to 

generate electricity. For example, some countries 

have already achieved very high shares of RE for 

electricity generation due to hydropower, such as 

Paraguay (99%), Norway (97%) and Costa Rica (93%) 

[14]. China and the USA had the highest installed 

wind energy and solar photovoltaics capacity 

worldwide in 2019 [15].

However, the decarbonization of the energy 

Challenges in the decarbonization 
of the energy sector

sector entails several challenges and the 

interdependencies between the secondary energy 

carriers and end-use energy sectors should not be 

underestimated. With this paper we aim to contribute 

to the decarbonization efforts by providing a basis for a 

better understanding of the challenges associated with 

it.

In literature, challengesdincluding those of the 

integration of REdare usually categorized into 

technological, economic, and social issues. The most 

important issue is to ensure that technology options 

are available at the required scale and at an acceptable 

cost, particularly for sectors which are more difficult to 

decarbonize, such as industry or transport [16,17]. The 

main challenge is to reduce fossil fuel use in the end-

use sectors [18]. Brown et al. [19] introduce and 

distinguish viability criteria for the transition to 

REbased electricity systems. They emphasize the 

importance of proven technologies and resource 

availability. The challenges of the integration of high RE 

shares in the electricity sector are stated and analyzed 

in several publications (e.g. Ref. [17,20]). Complexity 

increases with increasing RE shares while in parallel 

phasing out fossil fuels [20]. Loftus et al. [21] review 

existing decarbonization scenarios and assess the 

potential contributions of each primary energy carrier 

to decarbonization. According to their analysis, most of 

the studies treat economic issues and only few discuss 

technological readiness. The system integration is 

treated superficially or not at all, and social and non-

cost aspects are also given minor attention. In general, 

decarbonization of industry and transport is not 

discussed in detail. With respect to economic issues, 

the need for substantial low-carbon investments in the 
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energy sector is seen as the major challenge, both 

in industrialized and emerging economies 

[16,18,20]. Long-term financing and policies to 

ensure decarbonization while contributing to 

economic development are required [16]. Barido et 

al. [22] point out the necessity of support 

mechanisms that include multiple country-specific 

factors. A further major challenge is associated with 

socially viable mitigation strategies. Public 

acceptance of technology options, acceptable 

energy prices and benefits to the communities are 

addressed in this context [16]. Heard et al. [23], 

state that no carbon-free technology can be limited 

a priori. This statement overlooks the fact that 

some carbon-free technologies are simply not 

viable because of economic, political or social 

considerations. Psychological and cultural aspects 

can be both drivers and barriers in the process. In 

the political dimension, country and regional 

policies need to be consistent with international 

decarbonization strategies and enable economic 

growth [16].

Rockstrcom et al. [24] mention the lack of 

national commitments to following decarbonization 

pathways. Energy system models are valuable 

planning instruments for estimating possible 

decarbonization pathways. There are several 

publications dealing with modeling the electricity 

sector (e.g. Ref. [25e32]) as well as the entire 

energy sector (e.g. Refs. [31e35]) in Europe and 

worldwide. Despite many high-quality publications 

addressing the urge for decarbonization and the 

challenges associated with it, national and 

international politics are far behind in achieving the 

target. Many researchers and scientists (e.g. Ref. 

[13,16,24,36,37]) call for the introduction of stricter 

controls on carbon emissions, in the form of an 

appropriate carbon tax, in order to encourage fast 

action in the

short term. There is an immense need for early 

action now, since significant time is required for 

innovations and for the deployment of globally 

applicable strategies.

In this article we review the historical 

development of the global decarbonization process 

and assess the technology options for 

decarbonization in each sector. We evaluate 

whether the technology options are proven and 

viable for the future energy sector design, analyze 

the challenges from environmental, technical, 

economic and social perspectives, and discuss some 

solutions and policies.

The first worldwide common efforts to control and 

stabilize the concentration of greenhouse gases (GHG) 

in the atmosphere took place at the Earth Summit in 

Rio De Janeiro in 1992, where many countries agreed 

on the United Nations Framework Convention on 

Climate Change (UNFCCC) [38]. The ultimate objective 

of this 2 E. Papadis, G. Tsatsaronis / Energy 205 (2020) 

118025 convention is to “achieve […] stabilization of 

greenhouse gas

concentrations in the atmosphere at a level that 

would prevent dangerous anthropogenic interference 

with the climate system” [39]. Such a level should be 

achieved within “a time-frame sufficient to allow 

ecosystems to adapt naturally to climate change, to 

ensure that food production is not threatened and to 

enable economic development to proceed in a 

sustainable manner” [39]. The UNFCCC was followed 

by an agreement for setting internationally binding 

emission reduction targets that is commonly known as 

the Kyoto Protocol. It states “common but 

differentiated responsibilities” of the parties [40].

The United Nations defined three mechanisms 

which support the countries with commitments under 

the Kyoto Protocol in reaching their emission reduction 

targets cost-effectively [41,42]: 1. Emission trading 

(ET). The parties have emission limitations, which are 

expressed as emissions allowances. The emission 

allowances can be traded between parties that are 

over or below their targets.

2. Joint Implementation (JI). This mechanism allows 

a party to earn emission reduction units (ERUs) from 

an emission reduction or removal project with another 

party.

3. Clean Development Mechanisms (CDM). Parties 

can implement emission reduction projects in 

developing countries and earn saleable certified 

emission reduction credits (CER). In another annual 

Conference of Parties of the UNFCCC in Paris in 2015, 

the succession of the Kyoto Protocol was adopted, 

which is commonly known as the Paris Agreement. The 

key resolution was the commitment to “limit the 

temperature increase to well below 2 C compared to 

pre-industrial levels, with efforts to limit it to

2. Energy transition towards decarbonization

2.1. Historical background

21APRIL 2021

21





22 | APRIL 2021

1.5 C” [44]. It came into force in November 2016 

[44]. In parallel to the Kyoto Protocol and Paris 

Agreement, the UN developed 17 Sustainable 

Development Goals (SDGs), agreed to by 193 

countries in 2015 [45]. In particular, Sustainable 

Development Goal 7 has the scope to “ensure 

universal access to affordable, reliable, sustainable 

and modern energy services by 2030” [45]. Specified 

indicators for success are the proportion of 

population with access to electricity and primary 

reliance on clean fuels and technologies, the RE 

share in the total final energy use, and the energy 

intensity measured in terms of primary energy and 

gross domestic product (GDP).

 Although the mechanisms of the Kyoto Protocol 

have been ratified by industrialized countries and 

economies in transition, the total global CO2 

emissions have been increasing continuously (Fig. 

1). Carbon pricing (carbon tax and ET) covered only 

about 15% of the GHG emissions worldwide in the 

year 2018 [46]. The main reason for the 

mechanisms associated with the Kyoto Protocol not 

achieving higher emission reductions is the very low 

price of emission allowances, which resulted in a 

surplus of certificates in the market [47,48]. The 

abundance of certificates made climate friendly 

investments not attractive economically. The profit 

generated through emission trading schemes (ETSs) 

was not reinvested into low-carbon technologies or 

research, which resulted in a lack of effort to 

achieve decarbonization. Neither the transport nor 

the buildings and agriculture sectors are included in 

the ETSs, even though high emissions occur in them. 

As for the CDM and JI, there was no incentive for 

investment due to low certified emission reductions. 

In general, there was a lack of control and no 

sustainability assessment in place for either 

mechanism, which made it hard to monitor the 

progress.

Drastic global measures to cut emissions are not 

part of the Paris Agreement, since each country is 

left to put national measures into action. The SDGs, 

and particularly Goal 7, are necessary to globally 

reduce the differences in the living standards among 

countries. Although the characterization of energy 

services in the SDG 7 is promising, it is also 

2.2. Current status in global CO2 emissions

somewhat contradictory. Reliable, sustainable and 

modern energy services are definitely desirable, yet 

they entail high investments, which in turn affect the 

affordability.

From 1990 to today, the world’s population has 

been steadily increasing, reaching 7.4 billion people in 

2016. It is expected to reach 10 billion people by 2060. 

In addition, the share of people without access to 

electricity has been decreasing since 1990 and fell 

below one billion for the first time in 2015, a number 

that is expected to further decline. These developments 

imply that the demand for energy will continue to grow. 

Refs. [46,49e51] foresee an increase in the efficiency of 

providing and using “end-use” energy, which would 

counteract the increasing demand from the growing 

population.

In order to identify the highest potential for 

decreasing CO2 emissions, the emissions from the 

secondary and end-use energy  sectors are examined. 

The highest emissions are associated with electricity 

and heat generation, and with industry, in all regions of 

the world, see Fig. 2, [52]. The per sector emissions of 

world regions showthat Asia’s CO2 emissions from 

electricity and heat generation are very high. Asia’s 

emissions from the buildings and industry sectors are 

also the highest, compared to the other regions. It must 

be noted that transport does not include international 

marine and aviation. 
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1. Introduction
Transportation is considered to be one of the major 

contributors to global carbon dioxide emissions. 
Constantly increasing demand of the sector, including 
all modes: air, water, and land obligates the 
development of greening solutions. However, an 
effective and direct way of reducing CO2 emissions 
should be highly focused on commercially existing 
technologies. Current engines, which are powering the 
present fleet, are expected to be in service for at least 
next decade. In addition, the recent forecasts predict 
the predominance of internal combustion engines (ICE) 
even in the next 30 years [1]. Therefore, immediate 
action towards fossil-free transport should support 
drop-in solutions compatible with existing 
infrastructure. 

Taking this fact into account, the main attention in 
the present study is put on fuels produced from 
sustainable bio-based feedstock such as various 
alcohols (i.e. methanol, ethanol, butanol) for spark-
ignition (SI) engines and biodiesel (FAME), 
hydrotreated vegetable oil (HVO) and gas-to-liquid 
(GTL) fuels for compressionignition (CI) engines. The 
aforementioned fuels reveal a decent potential for 
reducing the carbon footprint of the light-duty vehicle 
(LDV) sector. Alternative liquid components could be 
used as a neat fuel (i.e. HVO) but usually are blended 
with fossil counterparts to comply with blending-wall 
limitations (FAME or ethanol). Nevertheless, their 
impact on existing engines has to be carefully 
investigated, before implementation.

The focus of the present study is on the modeling of 
the impact of alternative fuel properties on engines’ 
performance in the LDV transport sector. Moreover, 
this work aims at development of tools, which support 
the end-use performance assessment. The end-use 
performance is represented by changes in fuel 
consumption and CO2 emissions from the level of 
regular passenger car users. The motivation behind it is 
to support the market acceptance and rollout of 
Renewable-Energy-Source fuels (RESfuels) [2]. Main 
considerations are on drop-in fuels whereas 
technologies looking at future generations of engines 

are not covered by the scope of this paper. The impact 
of new fuels on existing engines can be * 
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Energy investigated through expensive and time-
consuming test runs. Multiple studies have analyzed 
the combustion behavior based on in-cylinder 
pressure, heat release rate, and local emissions (CO, 
THC, NOx, PM). For example, Singh et al. [3] 
investigated the performance of hydro-processed 
renewable diesel using direct injection

(DI) CI engine. In another study, Rakopoulos et al. 
[4] examined biofuels including vegetable oil, 
biodiesel, ethanol, butanol, and diethyl ether. 
Numerous articles also look at the shift of engine 
performance when the concentration of alternative 
fuel changes.

Usually measurements are done for few samples 
with different blending ratios, i.e. Mourad et al. [5] 
tested propanol blends in passenger vehicle according 
to a specific driving cycle. The approach in the present 
study is different and concentrates on alternative 
fuels and their properties from a global perspective.

Instead of looking at one single engine or vehicle 
and corresponding test results, this work investigates 
the whole LDV fleet with distinction on CI and SI 
engines. Alternatively to engine tests, the prediction 
of end-use performance for renewable fuel is 
attempted by modeling based on measured fuel 
properties and experimental data available in the 
literature. Nevertheless, the development of such a 
model that links fuel properties with engine 
performance is a complex task, especially when 
aiming at versatility.

The task demands in-depth analysis of the entire 
problem, selection of the most suitable approach, 
proper modeling techniques and validation methods. 
Hence, the objectives of the present work are as 
follows:

1. Selection of the approach and choosing the 
representation of end-use performance.

Modeling the end-use performance of 
alternative fuels in light-duty vehicles
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2. Gathering the data of tested alternative fuel 
blends together with the associated fuel 
consumption.

3. Selection of the most important fuel properties 
in terms of engine performance.

4. Building models for fuel consumption analysis in 
SI and CI engines for LDV sector.

5. Internal and external validation of both models.
The engine performance can be represented by 

different parameters, such as brake specific fuel 
consumption (BSFC), brake power, brake torque, and 
brake mean effective pressure (BMEP).

Many studies have been analyzing theway that 
fuel consumption of LDV engines is affected by various 
factors. Zhou et al. [6], performed an extensive review 
of published models predicting the fuel consumption.

Presently, there are models representing the 
impact of travel ([7e10]), weather([11e13]), vehicle 
([14e21]), roadway([ 9,22e24]), traffic ([25e29]), 
driver ([18,30e32]), specific location and population 
([33]) and fuel additives ([34,35]). Fig. 1 summarizes 
examined approaches and published models 
predicting fuel consumption based on different 
variables. The pink color indicates the novelty of the 
present study, in which the focus is paid on the impact 
of fuel properties on fuel consumption.

When considering drop-in renewable fuels, 
properties of the fuel blend are of the key importance. 
Qian et al. [36] tried to bridge the fundamental fuel 
properties with combustion characteristics for diesel 
surrogates. However, the prediction of engine 
performance based on alternative fuel blend is rarely 
found in the literature. Nevertheless, it is in the 
interest of fuel producers and engine manufacturers 
to see how fuel properties are affecting emissions.

Tsurutani et al. [37] looked at straightforward 
correlation between single physiochemical fuel 
property (i.e. cetane index or aromatics content) and 
diesel engine performance in terms of NOx and PM 
emissions. Tsurutani et al. draw some valuable 
conclusions, however, they did not develop any 
models. On the contrary, Najafi et al.

[38] used results of experimental analysis and 
developed an artificial neural network (ANN) with a 
back-propagation algorithm. In that study, engine 
power, torque, brake specific fuel consumption 
(BSFC), brake thermal efficiency (BTE), volumetric 
efficiency and emission components were 
determined for different gasolineethanol blends and 
engine speeds. Ghobadian et al. [39] used also the 
same methodology with ANN in the study focused on 
biodiesel from waste cooking oil. Instead, Gogoi et al. 

[40] proposed a cycle simulation model incorporating a 
thermodynamic based single zone combustion model to 
predict the performance of diesel engine for biodiesel 
blends. However, the research was narrowed to the 
blends of standard diesel and biodiesel from Karanja oil. 
In another study, effects of density together with ignition 
timing, airfuel ratio and compression ratio in ethanol-
gasoline blends were investigated by Yucesu [41] and 
correlated with BSFC and engine torque by means of ANN 
again with back-propagation algorithm. Despite the 
aforementioned studies related to alternative fuels 
application in a specific engine, in this work, the 
prediction of engine performance for the whole LDV fleet 
is considered. It is a new approach, which enables global 
insight on fuel properties and their effect on end-user.

Modeling the impact of fuel properties on LDV engine 
performance could be achieved in many ways. Therefore, 
it is important to specify targets regarding the 
applicability of models at the initial stages. Present study 
is aiming at development of two models, one for SI and 
the second for CI LDV engines. The final models should be 
applicable to the whole fleet of its kind, regardless of the 
variations in engine size, weight of the vehicle and etc. 
Additionally, models should represent the real impact 
from the end-user perspective. In order to satisfy these 
objectives, the first step is related to an extensive analysis 
of options and selection of the general approach. In the 
next step, it is important to decide input and output data 
representation mode. The core part is focused on 
modeling and validation techniques. Generally, three 
possible approaches to this problem can be 
distinguished: steady state, driving cycles and through 
combustion characteristics. The following sections will 
analyze possible approaches and select the most suitable 
one.

2. Methodology

ADVT
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Construction Features - Indoor vs Outdoor

Another distinguishing feature is the difference 
between indoor and outdoor construction. The 
performance characteristics of the two constructions 
are essentially the same, but the physical appearance 
and hardware are different. The outdoor unit must be 
protected for possible contaminated environments 
while indoor units are protected due to their being 
mounted in an enclosure of some kind. Thus most 
outdoor units will have larger spacing between line 
and ground, which is achieved by the addition of skirts 
on the design. This provides larger surface creepage 
distances from the primary the secondary ampere-
turns. Thus 110 amperes X 2 turns is 220 ampere turns 

on the primary. To equalize this on the secondary of a 
standard 200:5 ampere unit which has 40 turns (40 X 5 
amperes = 200NI), we would have to add 4 secondary 
turns through the window of the CT thus giving us a total 
of 44 secondary turns X 5 amperes = 220 ampere turns. 
Thus we have modified a standard 200:5 ampere CT to be 
a 110:5 ampere unit by adding 2 external primary turns 
and 4 external secondary turns to it. Had we chosen to 
back off the 4 secondary turns instead of adding, we 
would have had a 90:5 ampere CT. Refer to instruction for 
using a variable-ratio current transformer.terminals (at 
line potentials) to the secondary terminals and the base 
plate (at ground potentials). For outdoor types the 
hardware must be of the non-corrosive type and the 
insulation must be of the non-arc-tracking type. One 

other feature that differentiates the indoor from the 
outdoor is the orientation of the primary terminals. 
The indoor types must be compatible for connection to 
b u s  t y p e  e l e c t r i c a l  
construction as opposed to 
the outdoor types that are 
normally on the pole-top 
installations.

The secondary consists 
of a larger number of turns 
of  smal ler  wire.  The 
number is dependent on 
the primary to secondary 
current transformation 
desired. If a lower current 
rating than is available is 
required due to a low load 
dens i ty,  th i s  can  be  
achieved by looping the 
primary cable through the 
window of the CT. An 
example would be the 
need for a 100 ampere to 5 
unit when the lowest 
current rating made by the 
manufacturer was 200 to 5 
amperes. By looping the 
cable through the window 
so that the cable passes 
through the window twice, 
we can make an effective 
100:5 ampere unit out of a 
200:5 ampere unit. Smaller 
increments of current 

How To Modify The 
R a t i o  o n  a  C u r r e n t  
Transformer

change can be achieved by adding or backing off 
secondary turns as well as primary turns, i.e., we can 
make a 110:5 ampere unit out of a standard 200:5 

Instrument Transformer Basic Technical 
Information and Application
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The secondary consists 
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number is dependent on 
the primary to secondary 
current transformation 
desired. If a lower current 
rating than is available is 
required due to a low load 
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achieved by looping the 
primary cable through the 
window of the CT. An 
example would be the 
need for a 100 ampere to 5 
unit when the lowest 
current rating made by the 
manufacturer was 200 to 5 
amperes. By looping the 
cable through the window 
so that the cable passes 
through the window twice, 
we can make an effective 
100:5 ampere unit out of a 
200:5 ampere unit. Smaller 
increments of current 

How To Modify The 
R a t i o  o n  a  C u r r e n t  
Transformer

change can be achieved by adding or backing off 
secondary turns as well as primary turns, i.e., we can 
make a 110:5 ampere unit out of a standard 200:5 

Instrument Transformer Basic Technical 
Information and Application
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ampere unit by adding 2 primary turns and adding 4 
secondary turns. The primary amperes turns must 
equal

Another distinguishing feature is the difference 
between indoor and outdoor construction. The 
performance characteristics of the two constructions 
are essentially the same, but the physical appearance 
and hardware are different. The outdoor unit must be 
protected for possible contaminated environments 
while indoor units are protected due to their being 
mounted in an enclosure of some kind. Thus most 
outdoor units will have larger spacing between line 
and ground, which is achieved by the addition of skirts 
on the design. This provides larger surface creepage 
distances from the primary the secondary ampere-
turns. Thus 110 amperes X 2 turns is 220 ampere turns 
on the primary. To equalize this on the secondary of a 
standard 200:5 ampere unit which has 40 turns (40 X 5 
amperes = 200NI), we would have to add 4 secondary 
turns through the window of the CT thus giving us a 
total of 44 secondary turns X 5 amperes = 220 ampere 
turns. Thus we have modified a standard 200:5 
ampere CT to be a 110:5 ampere unit by adding 2 
external primary turns and 4 external secondary turns 
to it. Had we chosen to back off the 4 secondary turns 
instead of adding, we would have had a 90:5 ampere 
CT. Refer to instruction for using a variable-ratio 
current transformer.

The IEEE has established standardized methods of 
classifying instrument transformers as to accuracy and 
burden. An accuracy classification for an instrument 
transformer includes the standard burden as well as 
the maximum percent error limits for line power 
factors between 100% and 60% lagging. A typical CT 
classification might be 0.3 B0.5 where the 0.3 is the 
percent allowable error and the B0.5 is the secondary 
burden in ohms impedance. The accuracy is 
dependent on the burden.

It is extremely important at this point to have a 
very clear understanding of the term “burden” as it is 
used in connection with instrument transformer 
accuracy classifications. The term “burden” has been 
adopted to distinguish it from “load” which is 
generally associated with the primary, especially with 
current transformers. For example, the load rating of a 
current transformer indicates the load (in current) 
which may be applied to its primary, while the burden 
rating indicates the amount of resistance (in ohms) 
and inductance (in milli-henries) which may be 
connected to its secondary without causing a 

Accuracy Classification and Burden

metering error greater than specified by its accuracy 
classification.

The types of meters and relays and the size and length 
of wire connected to the secondary side of the 
instrument transformer make up its burden.

These values can be calculated by converting each 
device into terms of voltamperes and power factor, and 
doing a vector analysis to determine what the total 
effective burden on the transformer is. A more practical 
way is to obtain from the manufacturer the burden of 
each device in terms of watts and vars and calculate the 
total the total effective burden on the instrument 
transformer. A typical example might be as follow:

A utility is trying to determine what accuracy and 
burden classification CT to purchase for a particular 
metering application. The various meters and 
instruments to be used are known and the distance and 
size of wire to be used between the CT and the meters are 
known

Standard ANSI values of accuracy burdens for CT’s 
and PT’s are listed below, as well as in the IEEE standards 
manual, C57.13.

CONCLUSION: Since 6.94 VA at .95 P.F. exceed B0.2 
burden (which is 5.0 VA at .9 P.F.) the utility must use a 
transformer that has a 0.3B0.5 classification (or 12.5 VA 
at .9 P.F. capability).

There are two sources of error in instrument 
transformers, namely ratio error and phase angle error. In 
a given transformer, the metering error is the 
combination of the two separate errors. This 
combination is called Transformer Correction Factor 
(TCF), IEEE has established accuracy classes for both 
current and potential transformers. The limit of 
permissible error in a potential transformer for a given 
accuracy class remains constant over a range of voltage 
from 10% below to 10% above rated voltage. In the figure 
to the right is a standard test card provided by the 
manufacturer showing the performance of the CT at 10% 
and 100% of rated current.

The limit of permissible error in a current transformer 
accuracy class has one value at 100% rated current and 
allows twice that amount of error at 10% rated current. 
Typically 0.3% error is acceptable for watthour metering, 
0.6% to 1.2% error for indicating instruments. The figure 
to the right shows the performance limits of a standard 
metering 0.3% accuracy CT with a rating factor of 4.0.

High Accuracy Instrument Transformers

Two new accuracy classes have been developed by 

Metering Accuracy

IEEE C57.13.6 to accommodate the shift towards 
electronic relays and meters from the traditional 
induction devices. Consequently, manufacturers have 
begun to improve accuracy of instrument transformers 
to take advantage of the lower impedance of the 
devices. Included in the new high accuracy standard are 
new testing points and burdens to verify performance. 
New burdens of E.04, (1.0 Volt-Ampere at 5Amp, unity 
power factor), E0.2, (5.0 Volt-Ampere at 5Amp, unity 
power factor), and low current test point of 5% versus 
the traditional 10% rated current, are now required.

0.15 Accuracy Instrument Transformers
Current transformers must maintain 0.15% 

accuracy from rated current through rating factor at 
rated burden. At 5% rated current through 100%, the 
current transformer must maintain 0.3% accuracy. No 
accuracy is guaranteed at levels below 5%. Voltage 
transformers are 0.15% accuracy from 90%-110% of 
rated voltage.

0.15S Accuracy Instrument Transformers
Current transformers must maintain 0.15% 

accuracy from 5% rated current through rating factor at 
rated burden. No accuracy is guaranteed at levels below 
5%. Voltage transformers are 0.15% accuracy from 90%-

110% of rated voltage.

Current transformers that are used to operate 
relays for control and system protection must have 
certain accuracy during over-current conditions. The 
transformer must be able to not only withstand the 
high currents involved, but must also transform 
current to a lower value suitable for application to the 
relay terminals, and do this with a reasonable accuracy. 
A typical relay accuracy classification might be C200 or 
T200.

The “C” stands for calculated and means that the 
window and bar type units which have a fully 
distributed secondary winding on a low leakage flux 
core thus leading itself to calculated values. The “T” 
stands for tested because wound type units do not 
have fully distributed windings, they must be tested 
because the leakage reactance is not predictable. The 
last number is the secondary voltage that can be 
developed at the secondary terminals without 
saturation.

Relay Accuracy of a Current Transformer
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ampere unit by adding 2 primary turns and adding 4 
secondary turns. The primary amperes turns must 
equal
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which may be applied to its primary, while the burden 
rating indicates the amount of resistance (in ohms) 
and inductance (in milli-henries) which may be 
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Accuracy Classification and Burden

metering error greater than specified by its accuracy 
classification.

The types of meters and relays and the size and length 
of wire connected to the secondary side of the 
instrument transformer make up its burden.

These values can be calculated by converting each 
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instruments to be used are known and the distance and 
size of wire to be used between the CT and the meters are 
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Standard ANSI values of accuracy burdens for CT’s 
and PT’s are listed below, as well as in the IEEE standards 
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burden (which is 5.0 VA at .9 P.F.) the utility must use a 
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at .9 P.F. capability).

There are two sources of error in instrument 
transformers, namely ratio error and phase angle error. In 
a given transformer, the metering error is the 
combination of the two separate errors. This 
combination is called Transformer Correction Factor 
(TCF), IEEE has established accuracy classes for both 
current and potential transformers. The limit of 
permissible error in a potential transformer for a given 
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to the right shows the performance limits of a standard 
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Metering Accuracy

IEEE C57.13.6 to accommodate the shift towards 
electronic relays and meters from the traditional 
induction devices. Consequently, manufacturers have 
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power factor), and low current test point of 5% versus 
the traditional 10% rated current, are now required.
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accuracy from rated current through rating factor at 
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current transformer must maintain 0.3% accuracy. No 
accuracy is guaranteed at levels below 5%. Voltage 
transformers are 0.15% accuracy from 90%-110% of 
rated voltage.

0.15S Accuracy Instrument Transformers
Current transformers must maintain 0.15% 

accuracy from 5% rated current through rating factor at 
rated burden. No accuracy is guaranteed at levels below 
5%. Voltage transformers are 0.15% accuracy from 90%-

110% of rated voltage.

Current transformers that are used to operate 
relays for control and system protection must have 
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transformer must be able to not only withstand the 
high currents involved, but must also transform 
current to a lower value suitable for application to the 
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The “C” stands for calculated and means that the 
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Relay Accuracy of a Current Transformer
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K-LITE Introduces 
LED Landscape - Redefined

The Essence of lighting is one of the most 
important things in our lives.

At K-Lite we are passionate about creating a 
distinctive atmosphere that improves the quality of 
life in the cities and towns by exploring the many 
potential facets of lighting that supports the well 
being and safety of all.

Founded in 1977 in India, K-Lite has grown to be 
the leading manufacturer of outdoor luminaires and 
decorative poles. K-Lite's proven performance in the 
landscape segment is because of its ability to 
stylishly convey the identity of a space with a blend 
of efficiency and modularity to maximise the visual

comfort that is best suited to each specific space.

Our Landscape range includes :

Linear Wall Washer, Up-Down Lighters, LED 
Strips/Neon flex, Promenade Lighting, Bollards, Under 
Water Lighting, Post top luminaires, Bulk Heads, Path 
finders, Polar lighting and newly added series of Facade 
Lighting.

K-LITE INDUSTRIES

D-10, Ambattur Industrial Estate, Chennai - 600058

Tel : 044-26257710, 48581950, Fax: 044-26257866

Mobile : 95000 79797, 95000 85511

E-mail : info@klite.in

Website : www.klite.in
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Ah_XZJa - _hm{dVaUÀ`m Ah_XZJa _§S>imMo 
A{YjH$ A{^`§Vm lr. g§Vmof gm§Jio Am{U H$m`©H$mar A{^`§Vm 
lr. _{ZfHw$_ma gw`©d§er, `m§Zm "BH°$_ - Ah_XZJa {d^mJmÀ`m' 
dVrZo {ZdoXZ XoÊ`mV Ambo. {dÚwV R>oHo$Xmam§Zm H$m_mV `oUmè`m 
{d{dY g_ñ`m gmoS>{dÊ`mgmR>r {dZ§Vr H$aUmao ho {ZdoXZ hmoVo.  
`màg§Jr gd©lr _Zmoha ehmUo (AÜ`j, ZJa {d^mJ), C_oe aoIo 
(g§MmbH$, BH°$_ _hmg{ZVr), ~mimgmho~ Sw>H$ao (g{Md, ZJa 
{d^mJ), {OV|Ð VmoaUo (ghg{Md, ZJa {d^mJ), AOw©Z ggo 
(I{OZXma, ZJa {d^mJ), g§Xrn S>moig (gXñ`, Am`.B©.gr.Q>r. 
g{_Vr Am{U H$m`©H$mar g{_Vr, ZJa {d^mJ) Am{U ZJa 
{d^mJmVrb gXñ` CnpñWV hmoVo.

 "BH°$_' Ah_XZJa V\}$ - _hm{dVaUÀ`m A{YH$mè`m§Zm {ZdoXZ

gmVmam - _hm{dVaUÀ`m gmVmam 
_§S>bm A§VJ©V EZ.Eg.gr. E_n°Zb_|Q> _Ü`o 
àñW m {nV m §g m o ~V,  Cd © a rV  {dÚ wV  
R>oHo$Xmam§Zmhr H$m_mMr g§Yr {_imdr, åhUyZ 
Z{dZ {Z{dXm H$mT>Ê`mV `mì`mV, `mgmR>r 
_hm{dVaUMo àmXo{eH$ g§MmbH$ lr. A§Hw$e 
Zmio `m§Zm "BH°$_' - npíM_ _hmamï—>-
{d^mJmÀ`m' dVrZo {ZdoXZ XoÊ`mV Ambo.

`màg§Jr BH°$_ _hmg{_VrMo CnmÜ`j 
lr. {XbrnHw$_ma H$X_, BH°$_ - npíM_ 
_hmamï—> - {d^mJmMo AÜ`j lr. gmho~amd 
ndma Am{U BVa nXm{YH$mar CnpñWV hmoVo.

_hm{dVaUMo àmXo{eH$ g§MmbH$ lr. A§Hw$e Zmio `m§Zm 
"BH°$_' n{íM_  _hmamï>—>mMo {ZdoXZ
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gmVmam - _hmamï—>-> emgZmÀ`m, gmd©O{ZH$ ~m§YH$m_ {d^mJ 
({dÚwV) À`m dVrZo gmobmnya hm Z{dZ {dÚwV {d^mJ gwê$ 
H$aÊ`mMm, _§Ìmb` ñVamda {ZU©` Pmbm. Ë`m_Ü`o gmobmnya, 
n§T>anya Am{U gmVmam `m VrZ Cn{d^mJm§Zm OmoS>Ê`mV Ambo. 
dmñV{dH$ gmVmam hm Cn{d^mJ nydu H$moëhmnya {d^mJmV Jobr 25 
- 30 df} hmoVm. Vmo gmobmnyabm OmoS>Uo ho gmVmam {OëømVrb 
gd©M {dÚwV R>oHo$Xma ~§Yy ^{JZtZm g_Ýd`mgmR>r Am{U 
^m¡Jmo{bH$ X¥ï>rZo Iyn AS>MUrMo hmoVo. gXaMm {ZU©` hm, gmVmam 
{OëømVrb {dÚwV R>oHo$Xmam§da AÝ`m` H$aUmam hmoVm. `m 
{ZU©`m{dê$Õ, "BH°$_'- npíM_ _hmamï—>-> {d^mJmÀ`m dVrZo Vrd« 

_hmamï—> -> emgZmÀ`m gmd©O{ZH$ ~m§YH$m_ ImË`m_m\©$V Pmbobm {ZU©`

"BH°$_' n{íM_ _hmamï—> {d^mJmÀ`m 
aoQ>çm_wio emgZmg ~XbÊ`mg ̂ mJ nS>bo

Am§XmobZ Ho$bo. Am{U emgZmMm Pmbobm hm 
{ZU©`, H$gm MwH$sMm Amho. ho gmVmam 
{OëømVrb gd© bmoH$à{V{ZYtÀ`m _m\©$V 
emgZmÀ`m {ZXe©Zmg AmUyZ XoÊ`mV g§KQ>Zm 
`eñdr Pmbr. Omo {ZU©` gd©Vmonar nyU© hmoD$Z 
Á`mMo emgH$s` n[anÌH$hr {ZKmbo hmoVo, 
Agm {ZU©` _mJo {\$a{dÊ`mÀ`m H$m_r nwT>rb 
bmoH$à{V{ZYtMo _mobmMo ghH$m`© bm^bo. 
_mOr _w»`_§Ìr _m. n¥ÏdramO MìhmU, {dYmZ 
n[afX g^mnVr _m. am_amOo qZ~miH$a, 
nmbH$_§Ìr _m. ~mimgmho~ nmQ>rb, ImgXma 
_m. lr{Zdmg nmQ>rb, Am_Xma gd©lr 
_m. e{eH$m§V qeXo, _m. {ed|ÐqghamOo 

^mogbo, _m. _H$a§X nmQ>rb. `m bT>çmg g§nyU© `e {_iyZ gmVmam 
gmd©O{ZH$ ~m§YH$m_ Cn{d^mJ ({dÚwV), hm nwÝhm nyduà_mUoM 
H$moëhmnya {d^mJmg OmoS>Ê`mV Ambm.

`mgmR>r BH°$_Mo CnmÜ`j lr. {XbrnHw$_ma H$X_, 
"BH°$_ - npíM_ _hmamï—> -> {d^mJmMo' AÜ`j lr. gmho~amd ndma, 
BH°$_ - npíM_ _hmamï—> -> H$m`©H$mar g{_VrMo _mOr g{Md lr. Cn|Ð 
JaJQ>o, gXñ` gd©lr AëbmCÔrZ _wOmda, g{MZ aU{Xdo VgoM 
BH°$_Mo g^mgX gd©lr nm§Sw>a§J ndma Am{U H$mimoIo `m§Zr AWH$ 
n[al_ KoVbo. Ë`m§Zm gd© nXm{YH$mar Am{U g^mgXm§Mo _mobmMo 
ghH$m`© bm^bo.

advt
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S>m°. hf©dY©Z OVH$a. BH°$_ n[admambm A{^_mZ 
dmQ>bmM nm{hOo, Ago ì`{º$_Ëd. BH°$_ - nwUoMo _mOr 
AÜ`j lr. amOrd OVH$a `m§Mo ho gwnwÌ. bhmZnUmnmgyZ 
AË`§V hþfma, {_V^mfr Agm hm _wbJm. AmO Ë`m§Zr `emMo 
EH$ {eIa nmXH«$m§V Ho$bo. Ë`mMm B{Vhmg WmoS>Š`mV...

S>m°. hf©dY©Z `m§Zm d`mÀ`m n§Yamì`m dfu, "amoQ>ar `wW 
EŠñM|O' `m CnH«$_m A§VJ©V AO]{Q>Zmbm Om`Mr g§Yr 
{_imbr. Ë`m g§YrMm Ë`m§Zr nwaonwa \$m`Xm KoVbm. `mH$mimV 
Ë`m§À`m OrdZmV A_ybmJ ~Xb KS>bm. Aä`mgy d¥Îmr 
~imdbr. Ë`m OmoamdaM gZ 2006 _Ü`o B.12 drÀ`m 
n[ajoV Ë`m§Zr Voamdo ñWmZ nQ>H$mdbo.

gZ 2011 _Ü`o, _w§~B© {dÚmnrR>mMr, "~°Mba Am°\$ 
Am{H©$Q>oŠMa' hr nXdr, "gwdU© nXH$m'gh àW_ H«$_m§H$mZo 
àmá H$ê$Z KoVbr. Ë`m§Mo _hm{dÚmb` hmoVo, Oo.Oo. ñHy$b 
Am°\$ Am{H©$Q>oŠMa.

Ë`mZ§Va Vo `wamo{n`Z `w{Z`ZÀ`m "Baoñ_g _wSw>g' `m 
g§ñWoMr ñH$m°ba{en {_idyZ, Cƒ {ejUmgmR>r `wamon_Ü`o 
admZm Pmbo. Ë`m§Zr n{hë`m dfu O_©Zr _Yrb "Q>opŠZH$b 
`w{Zìh{g©Q>r, S>m_©ñQ>mQ>' Am{U Xwgè`m dfu BQ>br _Yrb "Q>moa 
doaJmVm `w{Zìh{g©Q>r, amo_' `oWo Cƒ {ejU nyU© Ho$bo.

b§S>Z _Yrb "Am°Šg\$S>© `w{Zìh{g©Q>r' _Ü`o Cƒ {ejU 
nyU© Ho$boë`m, Am{U Ë`m§À`m BVŠ`mM hþfma Agboë`m, 
AZwOm _m`Xod `m dJ©_¡{ÌUrer, {S>g|~a 2015 _Ü`o Ë`m§Mm 

{ddmh Pmbm.
{ddmhmZ§Va bJoMM 

Ë`m§Zm nr.EM.S>r. 
H$aÊ`mgmR>r, "`w.gr.Eb.' 
åhUOoM "`w{Zìh{g©Q>r 
H$m°boO b§S>Z' `m A{Ve` 
à{WV`e Aem 
{dÚmnrR>mMr {eî`d¥Îmr 
{_imbr. `m g§YrMm nwaonwa 
\$m`Xm CR>dV Ë`m§Zr "A~©Z 
S>oìhbn_|Q> ßb°qZJ' `m 
{df`mV A_yë` Ago 
g§emoYZ Ho$bo. `mMmM n[anmH$ åhUyZ, AmO "hf©de©Z' `m§À`m 
{eanoMmV "S>m°ŠQ>a' Agm _mZMm Vwam ImoMbm Jobm Amho.

"`w.gr.Eb.Mr {eî`d¥Îmr {_iUo, hr A{Ve` AdKS> ~m~ 
AgVo. Xadfu OJ^amVyZ Amboë`m, gmYmaUnUo Mmirg Vo 
nÞmg {dÚmWmªÀ`mVyZ \$º$ nmM OUm§À`m _wbmIVr KoD$Z, 
EH$mM {dÚmWm©bm {ZdS>bo OmVo. `m nr.EM.S>r.À`m {ejUmMm 
gd© IM© "`w.gr.Eb.À`m dVrZo Ho$bm OmVmo. gZ 2016 _Ü`o 
hr g§Yr "S>m°. hf©dY©Z' `m§Zm {_imbr. "S>m°. hf©dY©Z' `m§Mm 
"BH°$_' n[admambm A{^_mZ dmQ>Vmo. Ë`m§Zm ^mdr dmQ>MmbrgmR>r 
AZoH$moÎm_ ew^oÀN>m !

`emoJmWm : S>m°. hf©dY©Z OVH$a

nwUo - "BH°$_ - nwUo' {d^mJmMo _mOr AÜ`j lr. amOrd 
OVH$a, `m§Mo gwnwÌ, lr. hf©dY©Z OVH$a `m§Zr, "`w{Zìh{g©Q>r 
H$m°boO b§S>Z' (UCL) `m {dÚmnrR>mVyZ ZwH$VrM nr.EM.S>r. 
g§nmXZ Ho$br. Ë`m§À`m à~§YmMm {df` hmoVm. "A~©Z ßb°qZJ 
S>oìhbn_oÝQ>'. hm AmZ§X gmOam H$aÊ`mgmR>r lr. amOrd 
OVH$a `m§Zr {X. 6 _mM© amoOr EH$ N>moQ>mgm ñZoh_oimdm 
Am`mo{OV Ho$bm hmoVm.

`m àg§Jr "BH°$_' n[admamÀ`m dVrZo, S>m°. hf©dY©Z `m§Mm 
ñ_¥{V{MÝh, nwînJwÀN> d lr\$i XoD$Z gÝ_mZ H$aÊ`mV 
Ambm. S>m°. hf©dY©Z ho gÜ`m b§S>Z_Ü`o Agë`mZo gXa 
gÝ_mZ, Ë`m§À`m dVrZo Ë`m§Mo dS>r>b lr. amOrd OVH$a `m§Zr 
ñdrH$mabm.

`m g_ma§^mgmR>r, BH°$_ nwUoMo AÜ`j lr. A_aZmW 
nmQ>rb, BH°$_Mo _hmg{Md lr. {_qbX ZmB©H$, _hmg{_VrMo 
I{OZXma lr. g§O` H$moëhQ>H$a, BH°$_ nwUoMo _mOr AÜ`j 
lr. gwZrb Jm`H$dmS>, BH°$_ nwUoMo CnmÜ`j lr. _mê$Vr 
_mir, g{Md lr. A{Zb _hmOZ, ghg{Md lr. g§O` 
H$mÝhoH$a, I{OZXma lr. AemoH$ nm§T>ao, Á`oð> g^mgX 
lr. gwhmg gmZo ho AmdOy©Z CnpñWV hmoVo. Ë`mM~amo~a BH°$_ 
nwUoÀ`m H$m`©H$mar g{_VrMo AZoH$ gXñ`hr CnpñWV hmoVo.

d¥Îmm§H$Z - lr. g§O` H$mÝhoH$a, gXñ`, 
Am`.B©.gr.Q>r. g{_Vr VWm ghg{Md, BH°$_ - nwUo.

"BH°$_' n[admamH$Sy>Z 

S>m°. hf©dY©Z OVH$a ̀ m§Mm gÝ_mZ...

advt
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gmVmam - gmVmam ehamVrb J«oS> gonaoQ>aÀ`m H$m_m_wio, gmd©O{ZH$ ~m§YH$m_ Cn{d^mJ n[agamVrb B_maVr nmS>ë`m_wio, 
AZoH$ H$m`m©b`m§Mo ñWbm§Va Pmbo Amho. Ë`m_Ü`o {dÚwV {ZarjH$, gmVmam ̀ m§Mo H$m`m©b`, _mH}$Q>`mS>© eoOmarb A{Ve` Aê§$X 
Am{U AS>MUrÀ`m Aem OmJoV ñWbm§VarV Ho$bo Amho. gXaMo H$m`m©b` Xwgè`m àeñV OmJoda hb{dÊ`mV ̀ mdo, ̀ mgmR>r {dÚwV 
{ZarjH$ ̀ m§Zm g§KQ>ZoÀ`m dVrZo {ZdoXZ XoÊ`mV Ambo. 

`màg§Jr BH°$_ - npíM_ _hmamï—>-{d^mJmMo AÜ`j lr. gmho~amd ndma Am{U BVa nXm{YH$mar CnpñWV hmoVo.

{dÚwV {ZarjH$ gmVmam, ̀ m§Zm 
"BH°$_' n{íM_  _hmamï>—>mMo {ZdoXZ

BH°$_ n{admamV\}$ ̂ mdnyU© lÕm§Obr

Jm|{X`m
_hm{dVaU Jm|{X`m n[a_§S>imMo _w»` A{^`§Vm 
gwIXod eoaH$a ̀ m§Mo {X. 19 E{àb 2021 amoOr 
H$moamoZmZo {ZYZ Pmbo.

_o. Jm`Ìr B§{O{Z`g©, nwUo

Am_Mr H§$nZr gZ 1999 nmgyZ hmo_ 
BÝìhQ>©a, `w.nr.Eg. {bâQ>  BÝìhQ>©a, 
~°Q>arO_Ü`o H$m`©aV Amho. Am_À`m H§$nZrMo 
nwÊ`mV Zèho `o{Wb `eXm B§S>pñQ—>>`b 
H$m°åßboŠg Am{U nwUo gmVmam añË`mdarb 
BboŠQ—>>m°{ZH$ BñQ>oQ>, Aem XmoZ {R>H$mUr 
CËnmXZ àH$ën AmhoV.

gZ 2005 nmgyZ Amåhr BVa 
B§S>{ñQ—>>`b CËnmXZo gwê$ Ho$br. Ogo H$s, 
{d{dY àH$maMo ~°Q>ar MmO©a, ìhmoëQ>oO 
ñQ>°~rbm`Pa, aopŠQ>\$m`a, \«$s¹o$Ýgr H$ÝìhQ>©a, 
H$a§Q> gmog}g, nm°da H§${S>eqZJ B¹$rn_oÝQ> B. 
Am_Mr CËnmXZo nwUo Am{U _hmamï—>>mÀ`m gr_m 
Amobm§Sy>Z ̂ maV^a nmohmoMbr AmhoV. H$mhr Va 
Xw~B©, ~hmarZ pñdËPbªS> `mgma»`m 
naXoem§Vhr nmohmoMbr AmhoV.

Am_À`m CËnmXZm§gmo~VM Amåhr BVa CËnmXH$m§À`m 
gd© àm°S>ŠQ²ggmR>rhr Xwê$ñVrgodm CnbãY H$ê$Z {Xbobr 
Amho. Amåhr dm{f©H$ XoI^mb Xwê$ñVr H§$ÌmQ>o KoVmo.

`m gd© CËnmXZm§À`m {dH«$s - Xwê$ñVr H$arVm, Z{dZ 
J«mhH$ {_i{dÊ`mH$arVm Amåhmbm Vw_Mr gdmªMr _XV hdr 
Amho. H$maU H$moUVmhr CËnmXH$ gd© {R>H$mUr ñdV… nmohmoMUo 
AdKS> AgVo. `mMH$arVm AmnU gmIir Ho$br, qH$dm 
gmIir V`ma H$aÊ`mgmR>r nmD$b CMbbo, Va AZoH$m§Mm 
\$m`Xm hmoB©b. Am{U hrM AmOÀ`m H$mimMr Iar JaO Amho.  
- gwYm§ew lrI§S>o  9822479521
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Am_Mr CËnmXZo nwUo Am{U _hmamï—>>mÀ`m gr_m 
Amobm§Sy>Z ̂ maV^a nmohmoMbr AmhoV. H$mhr Va 
Xw~B©, ~hmarZ pñdËPbªS> `mgma»`m 
naXoem§Vhr nmohmoMbr AmhoV.

Am_À`m CËnmXZm§gmo~VM Amåhr BVa CËnmXH$m§À`m 
gd© àm°S>ŠQ²ggmR>rhr Xwê$ñVrgodm CnbãY H$ê$Z {Xbobr 
Amho. Amåhr dm{f©H$ XoI^mb Xwê$ñVr H§$ÌmQ>o KoVmo.

`m gd© CËnmXZm§À`m {dH«$s - Xwê$ñVr H$arVm, Z{dZ 
J«mhH$ {_i{dÊ`mH$arVm Amåhmbm Vw_Mr gdmªMr _XV hdr 
Amho. H$maU H$moUVmhr CËnmXH$ gd© {R>H$mUr ñdV… nmohmoMUo 
AdKS> AgVo. `mMH$arVm AmnU gmIir Ho$br, qH$dm 
gmIir V`ma H$aÊ`mgmR>r nmD$b CMbbo, Va AZoH$m§Mm 
\$m`Xm hmoB©b. Am{U hrM AmOÀ`m H$mimMr Iar JaO Amho.  
- gwYm§ew lrI§S>o  9822479521
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BH°$_ n{admamV\}$ ̂ mdnyU© lÕm§Obr

nwUo - BH°$_ nwUo {d^mJ H$m`©H$mar g{_VrMo gXñ` 
lr. `moJoe ndma `m§Mo dS>rb à^mH$a AÊUm ndma,  
`m§Mo {X. 22 OmZodmar 2021 amoOr AmH$pñ_H$ {ZYZ Pmbo. 

à^mH$a AÊUm ndma

nwUo - _o. gmW©H$ B§{O{Z`g© Am{U Bbo{ŠQ—>>H$b gpìh©gogMo 
lr. amOoe OJXmio `m§À`m Y_©nËZr gm¡. _Zrfm OJXmio, 
`m§Mo {X. 2 \o$~«wdmar 2021 amoOr, H°$Ýga `m XwK©a AmOmamZo 
{ZYZ Pmbo. 

gm¡. _Zrfm OJXmio

XoJbya, Zm§XoS> - XoJbya - {~bmobr _VXmag§KmMo Am_Xma amdgmho~ O`d§Vamd 
A§VmnyaH$a, `m§Mo {X. 9 E{àb 2021 amoOr _w§~B© `oWo CnMmamXaå`mZ {ZYZ Pmbo. 
Ë`m§Zm 25 {Xdgm§nydu H$moamoZmMm g§gJ© Pmbm hmoVm. H$mhr dfmªnydu Vo AZwkmnH$ 
_§S>imV, emIm A{^`§Vm `m nXmda H$m`©aV hmoVo. Ë`m§Zr gaH$mar ZmoH$ar gmoSy>Z 
amOH$maUmV àdoe Ho$bm Am{U Am_Xma åhUyZ AZoH$doim {ZdSy>Z Ambo hmoVo. 

Am_Xma  amdgmho~ O`d§Vamd A§VmnyaH$a

nwUo - {dÚwV joÌmVrb Zm_d§V H§$nZr _o. ñQ>mabmB©Q> 
BbopŠQ—>>H$ëgMo gdm}gdm©, A_mob Ho$gH$a Am{U 

Ë`m§Mo dS>rb gVreM§Ð Ho$gH$a, `m XmoKm§Mo {X. 4 
E{àb 2021 amoOr H$moamoZm _hm_marÀ`m AmOmamZo 

{ZYZ Pmbo. 

A_mob Ho$gH$a gVreM§Ð Ho$gH$a

lr_Vr _§Jb XmVma
nwUo - BH°$_ nwUo {d^mJmVrb YS>mS>rMo H$m`©H$V} 
lr. gVre XmVma `m§À`m _mVmolr, 
 lr_Vr _§Jb XmVma, `m§Mo {X. 8 E{àb 2021 amoOr  
AmH$pñ_H$ {ZYZ Pmbo.

H¥$îUm Am~m dmbmdbH$a
nwUo - _o. Ho$. E. dmbmdbH$a `m H§$nZrMo _mbH$ Am{U BH°$_Mo Á`oð> g^mgX H¥$îUm Am~m 
dmbmdbH$a, `m§Mo {X. 7 E{àb 2021 amoOr àXrK© AmOmamZo {ZYZ Pmbo. AË`§V _¥Xw 
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ABB India launches 
A new range of circuit breakers

ABB India has launched Formula DIN-Rail, a 
complete range of Miniature Circuit Breakers 
(MCBs), Residual Current Circuit Breakers (RCCBs) 
and Isolators for the electrical retail market, which is 
estimated to be worth 250 million USD in India. 

The ABB Formula DIN-Rail portfolio with its 
contemporary design provides optimum protection 
to electrical circuits from possible damages caused 
by overload, short circuits, and earth leakages in 
buildings. The MCBs have a seven-year warranty. 
This range meets international standards and is 
manufactured in ABB's Smart Buildings factory 
located in Bengaluru, with a production capacity of 
12 million poles 
of MCBs per 

CP Vyas, 
President – 
Electrification 
Business, ABB 
India said: “Our 
range of 
protection 
devices is 
designed to 
significantly 
improve the 
electrical 
performance of 
both residential 
and commercial units, creating safe, sustainable 
homes and buildings for the future.” 

The ABB Formula DIN-Rail portfolio is a 
sophisticated piece of engineering that also enables 
a fit with different pole configurations, includes B/C 
tripping characteristics (MCBs), various leakage 
sensitivity (RCCBs) and Isolation (Isolators) up to 63 
A for residential and similar applications.

The SW200 M MCBs, which are part of this 
range, perform the most crucial tasks of preventing 
an overload on the electrical circuit by tripping 
before the cable is damaged. These MCBs not only 
satisfy the most common MCB requirements but 
can also be installed in any residential or similar 

environmen
t, making 
them 
flexible and 
reliable for 
the end-
user. 

The FW200 RCCBs in this range ensure the safety of 
people and installations from earth leakage current, in 

a systematic and calculated way. This ISI 
approved device works on continuous 
calculations of the system line currents to 
detect the flow of current to earth, thereby 
preventing accidental electric shock by direct 
or indirect contact, as well as protecting 
installations against the risk of fire. 

Furthermore, the SDW200 Isolators, which are 
part of the ABB SW range, provide state-of-
the-art safety and comfort by separating a part 
of the system for conducting secure 
maintenance activity.

SDW202 MCB

Fw202 AC MCB
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Fuji Electric Co., Ltd., headquartered at 
Shinagawa-ku, Tokyo, Japan, has launched its new 
power semiconductor product, the X Series IGBT-
IPM 1 (IGBT: Insulated Gate Bipolar Transistor, IPM: 
Intelligent Power Module), which features the latest 
7th-generation X Series devices to significantly 
reduce power loss.

To improve productivity, the manufacturing 
industry continues to introduce NC machine tools 
and robots to automate production site, and against 
the background of global warming, realizing further 
energy savings in production equipment has 
become a challenge.

IGBT modules, which are a type of power 
semiconductor, are electronic components that 
convert voltage, frequency and AC/DC power 
through switching the power on and off. IGBT-IPM 
is equipped with a self-protection function to 
prevent failure due to overcurrent or overheating. 
For this reason, they are widely used in NC machine 
tools and industrial robots for production 
equipment that require high reliability.

Fuji Electric introduces 
devices to significantly 
reduce power loss

Fuji Electric's X Series IGBT-IPM contributes to 
energy savings in production equipment by the 
industry's highest class of low loss performance. Mass 
production of the product has started in December 
2020, and sales will be expanded globally, focusing 
mainly in Japan and China and so on, where automation 
is progressing.

This product achieves the industry's highest class of 
low loss performance through reduced device thickness 
and miniaturization of the surface structure. It also 
reduces power loss during inverter operation by 
approximately 10% compared to the previous product 
(V Series IGBT-IPM) and reduces heat generated by 
power loss.

Through the virtual trade show, anyone wishing 
to obtain specific, detailed information can have a 
personal meeting with an igus product expert or 
industry expert…

Igus is now presenting more than 100 plastic 
innovations and product range additions from all 
areas of motion plastics through its virtual trade 
show. Around 400 square metres in size, the real 
stand is now open to visitors on the Internet and, 
using multimedia, provides information on the topic 
of “Cost down, Life up. It's our job.” The trade show 
is part of the digital support given to customers, 
whereby personal guided tours, person-to-person 
meetings and group meetings on the stand can be 
arranged.

At its headquarters in Cologne, igus has built a 400 
square-metre trade show stand and placed it on the 
Internet at www.igus.in/virtualexhibition. The stand is 
open to visitors. At the individual stations, visitors can 
make use of displays, films and texts to immerse 
themselves into the world of motion plastics – from SPE 
cables designed especially for e-chains to lightweight 
drylin polymer telescopes and intelligent smart plastics 
solutions. Links take the user to more detailed technical 
information and videos on the website.

igus opens digital 
innovations trade show 2020

Representative image from pixabay
JinkoSolar Holding Co., Ltd, one of the largest and 

most innovative solar module manufacturers in the 
world, launched a new series of ultra-efficient Tiger 
Pro modules with higher power capacity targeted for 
distributed generation market. The new module is 
based on the Tiger Pro 182mm, 54-cell design that 
delivers a maximum power of 415W and an ultra-high 
efficiency of 21.3%.

Suitable for a variety of distributed energy 
resources (DER), the new Tiger Pro modules feature a 
re-design in terms of size and weight, two of the most 
important features to fit the height and arm-length of 
installers, which are also user-friendly for rooftop 
installation. The new Tiger Pro module is about 1.7 
meters in length and 1.1 meters in width, making the 
design a better fit to meet market demands in terms of 
installation, manual handling, and transportation 

JinkoSolar Launches New Tiger Pro Modules 
for distributed energy resources

compared with conventional modules. High-quality 
modules are always accompanied by a reliable warranty 
and JinkoSolar's Tiger Pro Series offers the industry's 
outstanding 15-year product warranty and 25-year 
linear warranty. The degradation is 2% in the first year, 
and the maximum annual degradation is 0.55% from the 
second year to the 25th year. With upgraded module 
materials and optimized process design, Tiger Pro 
modules provide superior mechanical load safety and 
reliability under extreme weather conditions. Excellent 
mechanical load performance makes the modules 
suitable for installation in high snow/wind load areas. 
Thanks to its improved size design, higher module 
power, and higher conversion efficiency, the Tiger Pro 
Modules Series can provide customers with lower LCOE 
and long-term reliable power generation for a wide 
variety of distributed scenarios, from industrial and 
commercial rooftops to residential needs. 

Kangping Chen, Chief Executive Officer, JinkoSolar 
Co., Ltd., said: “JinkoSolar has continued to dominate the 
global industry through its efforts in R&D, iterative 
innovation, reliable production, and quality as well as 
outstanding customer service. JinkoSolar will continue 
to maintain its leading position worldwide, strengthen 
innovation and cooperation with our global partners, as 
well as promote carbon neutrality through green 
transformation and renewable energy solutions for our 
global customers.”

The RFC4072S is the first high-
performance Remote Field Controller 
based on PLCnext Technology. It is 
also possible to use applications with 
the highest safety relevant 
requirements levels in accordance 
with SIL 3 or PLe respectively. 
Standardand safety programming in 
only one engineering tool, thanks to 
PLCnext Engineer. Safety 
characteristics data controlled by 2x 

ARM Cortex processors.
-Intel Core i5-6300U 2×2.4GHz 

processor
-GBDDR4 dual-channel RAM
-3 independent ETH-MAC interfaces
-Temperature range: 0° Cup to 55°C 
with fan
-Support for PROFIsafe Profile V2.6.1.

RFC4072S-high-performance Remote 
Field Controller based on PLCnext Technology

RFC4072S
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KUSAM-MECO, an ISO 9001-2015 certified 
company, now presents Model KM-2300, which is a 
new Class “A” Power Quality Analyzer. This product has 
an Auto Power off & LCD Backlight display function. It 
has safety features CAT III 1000V / CAT IV 600V & 
standards IEC610191, IEC61000-4-30 A Class.

This can easily capture the power quality problems, 
and is useful for Single-phase 2W / Single-phase 3W / 
3-phase 3W / 3-phase 4W systems. It displays Run 
Chart, Bar Chart, Vector Graphic, Waveform, Event List, 
Readings – and holds a 32GB Memory Card to enable 
long-term measuring data storage. It supports USB 
port to connect to PC and analyze the data / screen 
shots copied by U-disk & also supports LAN port to 
make the remote control available, transfer the 
measuring data. It also supports WIFI and GPS 
communication. It measures Voltage range 
(0~1000Vrms), Current range (1~3000Arms), 
Frequency range (42.5~57.5Hz & 51~69Hz), 
Harmonics range (0~50), along with Active power 
range (1.0~20M Ohm), Apparent power range 
(1.0~20M Ohm), Reactive power range (1.0~20M 

Multifunction Power & Harmonics Analyzer 
MODEL – KM 2300

O h m ) ,  P o w e r  f a c t o r  r a n g e  ( 0 ~ 1 ) ,  E n e r g y  
(0kWh~200GWh), DIPS & SWELLS range (0~200% for 
Vrms/Arms) with Programmable threshold in % of 
nominal voltage Event detection based upon ½ cycle rms 
voltages Captures Dips, Swells Interruptions and Rapid 
Voltage Changes. It has Data Logger function, System 
monitor (Record time up to 7 days & Record Event 
number >10000). It has an adapter input AC 220V (1 ± 

10%), 50 Hz (1 ± 5%), ≤ 10VA.
Model KM-2300 comes with Voltage Test Lead, 

Alligator Clips, Power Adaptor, Power Cord, Hang strap, 
Software CD and User Manual.

Transformation of the electrical construction 
material industry especially, in the switchgear market 
is expected to drive the demand for sustainable 
switchgear products. The switchgear is turning 
intrinsically intelligent, allowing consumers to have 
better asset management and go for predictive 
maintenance, thereby reducing interruption. To 
address the consumer needs of smarter solutions, 
Panasonic Life Solutions India introduces new UNO 
Switchgear range.

Electrical security is one of the primary aspects of 
any property, be it residential or commercial. The 
introduction of UNO switchgear is a breakthrough in 
this segment, with its cutting-edge technology that 
fits perfectly to prevent electrical hazards. The 
product is a complete class apart from the ordinary, 
thus making Panasonic Life Solutions the 'most 
trusted brand' in the electrical construction material 
sector.

The UNO MCCB, HR RCCB, Busbar DB, Rotary switch 
with enclosure & range of MCCB enclosure with DBs are 
new products to complete the UNO basket for domestic 
products S/G. These incorporate all the safety features as 
per the set standards. The UNO series products are all 
tested under in-house as well as a third party to ensure 
that our quality follows the world-class standard 
products. 

UNO MCCB range of products has been recently 
launched with premium features & high-performance 
quality products. It is a bridge between domestic and 
industrial switchgear products. These products will make 
a game-changer not only in the trade segment but also in 
the residential & commercial project with control panel 
builder manufacturers.

This new range thus offers sustainable products with 
energy-saving and long durability aspect. The UNO 
Switchgear rings in a new dimension of security for 
modern spaces due to its best-in-class manufacturing 
processes, use of superior raw-materials and stringent 
quality control added to the comfort and safety of 
millions of Indians.

Panasonic Life Solutions India introduces 
new UNO Switchgear range

The largest electrical and telecom cables 
maker Finolex Cables is eyeing at least Rs 
500 crore revenue from its new 

consumer-facing electrical accessories business by 
the next fiscal when it expects total revenue to sniff 
past Rs 3,500 crore, a top company official has said. 
Currently, net sales from the Pune-based firm's new 
segment, which includes a range of ceiling, table, 
wall, industrial heavy-duty exhaust, and multi-
purpose fans, water heaters, LED- PC panels, 
cabinet lights and MCCBs, are only under 4 per 
cent.

Finolex entered the new business two years ago 
with a range of fans and last month it launched 
anti-bacteria ceiling fans, claiming it be the first in 
the country .

Its staple electrical cables, which is dominated 
by house wiring, chip in with 60 per cent of the 
revenue, 20 per cent is contributed by agri and 
automobile wires and another 20 per cent comes 
from power cables and around 12 per cent comes 
from telecom cables, Deepak Chhabria, chairman of 
Finolex Cables NSE -0.53 % told .

The new business is clipping at high double 
digits. Currently it contributes only under 4 per cent 
of the topline, but we want to focus on this 
business more and increase revenue contribution to 
around 15 per cent or around Rs 500 crore by 
FY2022, Chhabria said, adding by then the company 
should be a Rs 3,500 crore entity.

The company which is into a legal battle with 

another family entity Finolex Industries closed FY2020 
with a little over Rs 3,000 crore in topline, and Chhabria 
will be happy to close the current fiscal at that level as it 
has nearly lost the entire first quarter to the coronavirus 
pandemic.

Everything depends on how the third and fourth 
quarters behave, he says, adding if the second quarter 
growth is carried into the second half then the company 
will be able to make up the losses in the first half when 
it lost over 11 per cent of the revenue year-on-year.

He said despite the lockdown, the company has not 
scaled down or slowed the Rs 200-crore capex plan 
which is underway in the Urse plant near Pune where 
they will make radiation technology-based solar cables, 
auto wires for the engines instrumentation cables using 
thin copper wires and telecom fibres for residential use 
as the lockdown lingers on, Chhabria said.

He said the worst performer was the telecom cables 
business, revenue from which plunged over 36 per cent 
in the first half, but since Q2 there has been demand 
revival from the sector but a new category-- optical 
fibres for residential use as the lockdown lingers on.

He also said to protect the margin, which is normally 
12 per cent, they will increase prices of all its products 
by at least 3 per cent by next week as PVC and other 
key inputs have been going up for the past few months.

Established in 1958, Finolex Cables employs over 
1,760 employees across it five manufacturing sites at 
Pimpri and Urse near Pune, Goa, and Roorkee in 
Uttarakhand.

Finolex Cables targets Rs 500 cr revenue 
from new biz vertical by FY22
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