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Final Nail ?7?

The Kerala 5tate Electricity
Regulatory Commission has been
indulging in issuing orders and
regulations detrimental to the proper
functioning of KSEBL over the last few
months. Though the 5ERCs need to
function as impartial umpire to arbitrate
between the utilities and consumers
without any prejudice, the approach of
KSERC to KSEBL is guite different. KSERC's
undemocratic attitude, flouting the rules

and usurping the law will be disastrous to

the emerging power sector of the State.
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Wheel chair distribution for the disabled was organised by Kasargode Unit.
Kodombeloor panchayath President Sri.Kunhikannan inaugurated the function.

i

Representation being given to Revenue Minister S E.Chandrasekharan by Kasargode Unit
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It was in that context that all the
associations of officers and trade unions
of KSEBL, under the banner of NCOEEE,

held a protest march on August 19, 2016
before the KSERC.

As the present Chairman and
Members of the Commission were the
former Chairman and Members of the
Board, ethically they do not have any
mandate to criticise the past activities of
the Board rather they themselves shall feel
responsible for the past misdeeds, if any,
of this utility. They cannot evade from
their responsibility in this regard. Also,
the autocratic style of leadership is not at
all fair for any organisation to achieve its
goals. KSEBL is the largest public utility
in the State extending service to
consumers at every nook and corner. Any
attempt to weaken KSEBL will definitely
pave the way to predatory private utilities
and bleed out common man. Some of the
actions of the KSERC seems to be in favour
of such cunning utilities.

KSEBL is on a hunt to discover new
tariff patterns and sources of revenue
generation in order to boost our capital
capacity to fund new projects in
generation, transmission and distribution.
But KSERC acts as a roadblock to all these
new innovations through their idiotic
regulations. The Commission have been
questioning our commitment to the public
service, when many rating agencies have
ranked KSEBL as the one of the best

utilities in the country. In fact we feel that
there should be some methodology for
rating SERCs also by which the misguided
actions of SERCs can also be halted. For
example, this year KSERC has released
four regulations viz. Consumer Grievances
Redressal and Electricity
Ombudsman Amendment Regulations,
Kerala Electricity Supply Amendment
Code, Grid Interactive Distributed Solar
Energy Systems Amendment Regulations
and Conduct of Business Amendment
Regulation. Some of the provisions in these
regulations are sugar covered poison
eyeing premature end of the utility.

Why KSEBL was not allowed to
submit the ARR & ERC for the previous
year? How long the Commission and
utility can go as rivals? For the survival
and sustenance of utility it has to expose
that the king is naked. In this regard, as
already brought out through these
columns , we strongly feel that the Board
management of the immediate past has
thoroughly failed to expose such actions
of KSERC by not timely resorting to Court
actions for stalling the illegitimate actions
of the Commission. This submissive style
of functioning provided further impetus
to the Commission to pounce on the utility
by issuing further coercive orders. We urge
the Board management to wake up
shedding lethargy and challenge the
illegitimate actions of the Commission
before the appropriate forum for remedy
without any further delay.

Forum
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ULTRA HIGH TENSION AC
TRANSMISSION

Early Adopters of U.H.V Lines Er.Vincent Varghese

Several countries, since the 1970’s have been planning to develop the UH.V AC
lines for efficient power transmission. Two countries that were successful in putting
U.H.V AC lines in commercial operations include Russia (earlier USSR) and Japan.

In 1985 Russia energized 500km section of 900km 1100kV U.H.V AC line. The
remaining 400km in 1998. The line was operated on 1100kV for a brief period of time
and today the line has an operational voltage of 550kV. This drop in voltage is due to
lower electricity transfer demand among other reasons.

In 1993, Japan completed 190km of 1100kV North-South route linking the nuclear
station on the sea of Japan to Metropolitan.

240km East-West route connecting power plants on the Pacific Ocean was built
in 1999 designed for the same voltage 1100kV. However much of their commercial
life, the lines were operated at 550kV voltage.

History of Development of Voltage levels in AC power Transmission

Voltage level | Name of the Country Year
110kV Germany 1911
220kV Germany 1929
287kV US.A (Los Angeles) 1932
380kV Sweden 1952
735kV Canada 1965
1200kV USSR 1985

765 kV Transmission System in India

India has connected its Southern power grid with the national grid in an effort to
reduce power shortages in the southern part of India.
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Power Grid Corporation of India Ltd (PGCIL) has energized Raichur
(Maharashtra) Sholapur (Karnataka) transmission line that has been interconnected
with the national grid. The Raichur - Sholapur 765kV single circuit 460km transmission
line was commissioned on 01.02.2014, thereby achieving one nation-one grid-one
frequency system.

With this interconnection, the Indian power system became one of the largest
operating synchronous grid in the world with about 232GW of installed power
generation capacity.

PGCIL, the central transmission utility is engaged in power transmission business
with the mandate for planning, co-ordination, supervision and control over interstate
transmission systems and operation of the national and regional power grids.

AC power interchange is a function of the phase difference between any two
nodes in the network. Zero phase difference means no power is interchanged, any
phase difference up to 90° is stable and any phase difference above 90° is absolutely
unstable.

The interchange partners are responsible for maintain frequency close to 50Hz.
In practical, phase difference between any two nodes are significantly less than 90°. If
90° is exceeded, a system separation is executed and remains separated until the trouble
has been corrected.

Need for U.H.T Power Transmission in India

Now India’s installed capacity is 2.3 lakhs MW, by 2027 the installed capacity is
likely to touch 7 lakhs MW. Hence the necessity to transfer of 5 lakh MW capacity is
required.

In India power generation is concentrated in Eastern and North-East region via
Uttaralehand and Himachal Pradesh. Most thermal plants are located in Chhattisgarh
and Jharkhand, while hydel power plants are coming up in Himachal Pradesh. However
consumption centers or load centers are spared across the rest of India (mainly North,
West and South region). Hence bulk power is to be transmitted from the generation
hubs to load centers, warranting needs for carrying power across long distance. The
Ultra High Voltage lines not only carry more power, but they also have lower losses.

One more application for U.H.V lines stems from India’s plans to import power
from hydro power rich neighbors like Bhutan and Nepal. Thus we see that the UH.V
is indispensable.




India Steps up to 1200kV

The 1,200-kV national test

 station in Bina, Madhya

Pradesh, India.

This test station was
commissioned on Dec 26,
2012.

The 1,200-kV national test
station is geographically
located in the heart of India -
in a town name Bina, in the
state of Madhya Pradesh. The
test station consists of two

1,200-kV bays and a transmission line - one single-circuit line 1.1 km (0.68 miles) in
length and one double-circuit line 0.8 km (0.5 miles) in length - with a nominal voltage
of 1,150 kV and a maximum operating voltage of 1,200 kV. Power flow through the
test station is planned through the Satna-Bina-III 400-kV transmission line.

P

400KV line

400KV line

Satna line

x

400k Bina Bus

1200/400kV Transformer

1200KV lines

1200/400kV Transformer

To 400kV Satna line

Single-line diagram for the 1,200-
kV national test station.

A view of 1,200-kV single-circuit line (left)
and 1,200-kV double-circuit line (right).

The conductor used is a bundle of 8

- conductors (ACSR).
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Specifications of the 1200kV Mammoth Tower

Tower Weight - 400MT
Height - 130 meter
Foundation Concrete - 500 m? (1:2:4 mix with 20 mm metal)

A single-phase 400/1,200-kV auto-transformer
at the site

Indian Transmission Network Statistics

Voltage Distance
765 kv ac 7,612 km (4,730 miles)
+ 500 kv HVDC 7,478 km (4,647 miles)
400 kv ac 1,25,000 km (77,675 miles)
220 kv ac 1,50,000 km (93,210 miles)
Voltage 400 kV 765 kV 1200kV
ROW 44 m 64 m 92 m
Capacity | 600 MW to 2,500MW to 6,000MW to
700MW 3,000MW 8,000MW

Today most of the U.H.V Transmission lines are operated at 500kV voltage
level.

>
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Some thoughts of Renewable Energy

Science and Technology in all fields are
developing fastly now a days. Years back
itself, Astronauts could succeed in
reaching Moon very easily without any
problem and there after many journeys
were carried out to Moon by them, Now
they could reach "Mars" and searching
beyond the solar system and frequently we
can see many planets and amazing scenes
of the universe.

It is a real fact that all things are in
our own earth itself. All matters are left
behind us by the nature. Only need is to
find out and to know how to use them.

When thinking about non conven-
tional energy some thoughts are passing
through my mind. Some months before, a
plane could fly successfully by using
solar power only. It was an amazing event.

Now solar Boats and Buses are
running in some countries. We can hope
that all vehicles will operate by the use of
solar energy in future. It is reported that a
"Solar Autoritkshaw' could take a run
internationally, recently. It is also a
victory note.

Solar energy is fulfilled in the
universe. It can be used in all purposes
sucessfully. That should be the motto of
scientists and Engineers.

Er. P Ramachandran
Asst. Engineer (Rtd.)
Kannur Unit

Why not Metro Train can be run
with solar Energy ? If some amendments
are made in structure of all "Boggies" (Com-
partments) for installing solar panels . It
will be a great success. In the same way
the ordinary long train can also be run if
necessary changes are made outside. Can
expect in future.

Some times we feel it as a joke. Ships
can also be run by solar power. Hope mini
"Wind Mill" can be installed and power
used for the various purpose of the
sufficient wind is available in the sea.

If scientists and Technologist can
control in this regard the above said all
ideas can be implemented in the forth
coming future itself.

Dear Engineers please represent your
views in this regard if it is positive or
negative and cost your "Brain Storm'.

o0
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Cable Construction & Cable Selection

Cable Construction:

Parts of Cable:

Conductor (For LV/MV/HT Cables)

Conductor Screen (For MV/HT Cables)

Filler & Binding Tapes (For LV/MV/HT Cables)
Insulation (For LV/MV/HT Cables)

Insulation Screen (For MV /HT Cables)
Separation Tape (For MV /HT Cables)

Bedding (Inner Sheath)

Metallic Sheen (For MV /HT Cables)

Armor (For LV/MV/HT Cables)

10. Outer Sheath (For LV/MV/HT Cables)

11. Water Blocking Tapes -Optional (For MV /HT Cables)
12. Insulation Tapes-Optional (For MV/HT Cables)

—_
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MV [ HT Cable

.~ Conductor - Conductor

Conductor Screen
(Semi Conductive)
— Insulation (FUC.XLPE)

i
1 L———" Insulation

I+

L__J " Bedding

il

- Insulation Screen

(Semi Conductive)

.
~Wire Armouring

Outer Shonth=""

Conductive Tape
Water Tight Taps

Metallic Sheath

Outer Shaath

Conductors:
Code: 1S:8130 / IEC 60228/ BS 6360

(1

)
°
® Material: Class 2 - Annealed Plain / Tinned Copper / Aluminum.
® Used for : LV MV & HV Cables

® Purpose:

°

Usually stranded copper (Cu) or aluminum (Al) is used.

10
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Copper is denser and heavier, but more conductive than aluminum.

Electrically equivalent aluminum conductors have a cross-sectional area
approximately 1.6 times larger than copper, but half the weight.

The size of the copper / Aluminum conductor forming one of the cores of a cable
is expressed in square millimeters (mm2), and the current rating of the cable is

dependent upon the cross-sectional area of each core.

Multi core Aluminum or copper conductor are produced by two Shapes
Circular Conductor: multi layers of stranded wires are assembled together to make
circular shape.

To achieve a circular conductor, the number of strands follows a particular

progression: 3, 7, 19, 37, 61, and 127 etc, the diameter of each strand being chosen
to achieve the desired cross-sectional area of whole conductor.

Circular Shape conductor is normally available used up to 200mm?2

Segment Conductor: Five segments of compacted conductor in triangle shape of
72 degree are assembled together with separation of non metallic tapes to reduce

the skin effect which reduce the AC conductor resistance.

Larger sizes have conductors with the strands laid up in a segmental formation;
this Cables achieves a better space factor and reduces the overall diameter of the
cable. It also reduces the inductance of the cable due to decreased spacing between

phases

Segmental conductor is normally available from 1000 mm?2 and above

(2) Conductor Screen (Semi Conductor Screen):

® Code: 1S:7098/IEC:60502, BS:6622/BS:7835

Material: Extruded thermo set semi-conducting compound, Carbon paper and
carbon loaded polymer.

Used for : Cable from 6 to 30kV (MV & HV Cables)
Purpose:

This screen consists of a lapped copper tape or metallic foil usually less than
1.0mm in thickness, which is the interface between the conductor and the
insulation (PVC, XLPE).

11
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The Main Purpose of Conductor Screen is to maintain a uniformly divergent electric
field, and to contain the electric field within the cable core.

Conductor Screen is semi-conducting material because Semi-conducting materials
do not conduct electricity well enough to be a conductor but will not hold back
voltage. It “smoothes” out the surface irregularities of the conductor. The conductor
shield makes the voltage on the inside of the insulation the same

Semiconducting screening materials are based on carbon black that is dispersed
within a polymer matrix. The concentration of carbon black needs to be sufficiently
high to ensure an adequate and consistent conductivity.

The incorporation must be optimized to provide a smooth interface between the
conducting and insulating portions of the cable.

The smooth surface is important as it decreases the occurrence of regions of high
electrical stress.

Control Electrical Field: Conductor Screen is control the electric field within the
insulation and thus the same voltage gradient across it. It also avoids any interaction
of the electric stresses due to the voltages on different phase conductors within
the same cable.

Reduce Voltage Stress Conductor Screen helps to reduce voltage stress at the
interface between the conducting and insulating components.

A typical construction for a medium voltage cable consists of an aluminum
conductor covered by a screening layer, then by a polyethylene or ethylene
propylene rubber insulation followed by a further screening layer. The coefficient
of expansion of the insulation layer is typically ten times greater than that of the
aluminum and when the cable is at its maximum operating temperature of
90°C, a large enough gap can formed to allow electrical discharges to occur. The
semi-conducting layer then serves to even out the stresses associated with these
discharges, which would otherwise attack the insulation at specific points.

Cable without Conductor Screen Cable with Conductor Screen

Uniferm Electrical

High Stress Flid

No any Screen

Conductor
Screen




Uniform Electrical Field: A Black semi-conducting tape is used to maintain a
uniform electric field and minimize electrostatic stresses in MV /HV power cables.

The external surfaces of the conductor may not be smooth, particularly for stranded
conductors, so this layer provides a smooth surface at the same potential as the
conductor to keep the electric field consistent all the way around the surface.
Without this layer, any small peaks or troughs could cause concentrations of
electrical energy which could create small arcs, and over time could erode the
insulation layer and cause failure of the cable.

Reduce Electrical Flux line around the each core: : It Provide a cylindrical, smooth
surface between the conductor and insulation

Semi-conducting compounds also have the effect of filling in the interstices of the
conductor giving a smooth surface for the insulation. This reduces the electrical
flux lines around each individual wire that make up the conductor, which
can reduce the stress by 10-15%.

(3) Filler & Binding Tap (Laying-Up):

Material: Non Hygroscopic PVC / Poly propylene Fiber to maintain roundness of
cable.

Used for : LV, MV & HV Cables
Purpose:

In case of three core cables, the three cores are laid up with polymer compound or
non-hygroscopic fillers like polypropylene (PP) fillers and a binder tape is applied
with an overlap to provide a circular shape to the cable.

These binder tapes can be of PVC or foamed Polyethylene.

Inner Sheath (Bedding) for Armored Cables. Extruded layer of PVC or PE is
applied over the laid up cores for armored cables.

(4) Insulation:

Code: IS: 7098, 8130, 14494 / IEC: 60502 / BS: 6622/BS: 7835.
Material: PVC, XLPE, Rubber, Elastomer, EPR.

Used for : LV ,MV & HV Cables

Purpose:

Insulation main Purpose is to withstand the electrical field applied to the cable for
its design life in its intended installed environment

This will be an extruded layer of XLPE, Elastomer, Rubber or PVC applied over
conductor screen under triple extrusion process along with conductor screen and
insulation screen.

13
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® There are different Type of Insulation Material used for cable but widely used are

(A) Cross-linked polyethylene: (XLPE)

They are known as PEX or XLPE Cable. It is form of polyethylene with cross links.

XLPE creates by direct links or bonds between the carbon backbones of individual
polyethylene chains forms the cross linked polyethylene structure.

The result of this linkage is to restrict movement of the polyethylene chains relative

to each other, so that when heat or other forms of energy are applied the basic
network structure cannot deform and the excellent properties that polyethylene
has at room temperature are retained at higher temperatures.

The cross linking of the molecules also has the effect of enhancing room temperature
properties.

The useful properties of XLPE are temperature resistance, pressure resistance (stress

rupture resistance), environmental stress crack resistance (esc), and resistance to
UV light, chemical resistance, oxidation resistance, room temperature and low
temperature properties.

XLPE cables work for the working voltage of 240 V to 500 KV.

The Jacketing Material can be of PVC / Flame Retardant / Flame Retardant Low
Smoke / Zero Halogen (LSOH).

Applications: Fire Survival, Under Water Cables, Underground burial, installation
on trays and ducts.

(B) Polyvinyl chloride (PVC)

14

They are known as PVC insulated cables are widely used in various fields.

PVC's relatively low cost, biological and chemical resistance and workability have
resulted in it being used for a wide variety of applications.

For electric cables the PVC is mixed up with plasticizers. PVC has high tensile
strength, superior conductivity, better flexibility and ease of jointing.

PVC is a thermoplastic material, therefore care must be taken not to overheat it; it
is suitable for conductor temperatures up to 70°C. PVC insulated cables should
not be laid when the temperature is less than 0°C because it becomes brittle and is
liable to crack.

Applications: Low voltage copper conductor PVC cables are extensively used for
domestic home appliances wiring, house wiring and internal wiring for lighting
circuits in factories, power supply for office automation, in control, instrumentation,
submarine, mining, ship wiring applications etc.




(C) Elastomer Insulated cable

® These cables are suitable for use where the combination of ambient temperature
and temperature-rise due to load results in conductor temperature not exceeding
90°C under normal operation and 250°C under short-circuit conditions.

® This insulation shall be so applied that it fits closely on the conductor (with or
without either separator or screen) but shall not adhere to it. The insulation, unless
applied by extrusion, shall be applied in two or more layers and it is applicable to
cables with a rated voltage up to 1 100 volts.

® Applications: Welding Cables, Ship wiring cables, Pressure Tight Cables and
cables for submerged connection, Railways locomotives and coach wiring cables,
Mining Cables.

(D) Polyvinyl chloride (EPR).
® For high-voltage cables the insulation is ethylene propylene rubber (EPR) and for
low-voltage cables it is polyvinyl chloride (PVC).

® EPR has good electrical properties and is resistant to heat and chemicals; it is
suitable for a conductor temperature up to 85 °C.

(E) Rubber Insulated cable

® These are used in electric utilities such as the generation and transmission of
electricity. Long service life under normal environment in Nuclear and
conventionally powered generating stations plus safety considerations are the
significant factors of these electric appliances.

® When exposed to fire, Silicon offers circuit integrity, low smoke evolution, and
freedom from halogen acids.

(5) Insulation Screen:
Code: 1S:7098 /TEC:60502/ BS:6622/BS:7835

Material: Extruded thermo set semi-conducting compound, Carbon paper and
carbon loaded polymer.

Used for : Cable from 6 to 30kV (MV & HV Cables)
Purpose:

An extruded layer of semi conducting is applied over the insulation layer to insure
that the electric stress is homogeneous around the insulated core. The semi
conducting layer shall be firmly bonded to the outer layer of the insulation layer.

® The Purpose of Insulation screen is same as Conductor Screen.

15
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® The Purpose of Insulation Screen is to reduce voltage stress at the interface between
the conducting and insulating component

® A cylindrical, smooth surface between the insulation and Metallic shield

® Insulation screen is a layer of black cross linked semi conductive compound of
approx Imm thickness and is either fully bonded to the insulation layer, or can be
“cold strippable” by hand.

® When terminating or jointing the cables, it is necessary to remove a part of the
insulation screen.

(6) Bedding (Inner Sheath):
® Code: IS: 7098, 1554 / IEC: 60502 / BS: 6622 / BS: 7835.

® Material: Thermoplastic material i.e. PVC, Polyethylene, thermosetting (CSP)
compound

® Used for: LV, MV & HV Cables
® Purpose:

® [t could be also called inner sheath or inner jacket, which serves as a bedding
under cable armoring to protect the laid up cores and as a separation sheath.

® Inner sheath is over laid up of cores.
® [t gives Circular Shape of the cable and it also provides Bedding for the armoring.

® [S:1554 permits following two methods of applying the Inner Sheath of
thermoplastic material i.e. PVC, Polyethylene etc., Which is not harder than
insulation.

® Inner sheath is provided by extrusion of thermoplastic over the laid up of cores
® Inner sheath is provided by wrapping at thermoplastic tape.

® All multi-core cables have either extruded PVC inner sheath or thermoplastic
wrapped inner sheath, which is compatible to insulation material and removable
without any damage to insulation. Single core cables have no inner sheath.

(7) Water blocking Taps:
®  Water blocking is used to prevent moisture migration.

®  Water blocking tapes or Swelling powder should be applied between the conductor
strands to block the ingress of water inside the cable conductor (if required).

16
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® Water blocking Methods to be considered are as follows.

® Powders: Swell able powders are used as longitudinal water blocks in cables to
prevent longitudinal water penetration. These powders swell and expand
sufficiently upon contact with water to form a gel-like material to block the flow
of water.

® Water-Blocking Tapes: A water-blocking tape is usually a nonwoven synthetic
textile tape impregnated with, or otherwise containing, a swell able powder.

® Sealed Overlap: To ensure a seal of the overlap, hot-melt adhesives can be used.
These adhesives can be extruded or pumped into the overlap seam of a
longitudinally formed metallic tape before the seam is closed during cable
manufacture.

(8) Metallic Screen:
Code: IS: 7098 /TEC:60502 / BS:6622/ BS:7835.

Material: Nonmagnetic metallic materials Copper Wire / Tape or Aluminum Wire
/ Strip

Used for : MV & HV Cables
Purpose:

Medium Voltage & High-voltage cables have an earthed metallic screen over the
insulation of each core.

® This screen consists one or multi layers of a lapped Conductive copper wires,
copper tape or metallic foil, lead, aluminum helically with overlap over insulation
screen.

® The metallic shield needs to be electrically continuous over a cable length to
adequately perform its functions of electrostatic protection, electromagnetic
protection, and protection from transients, such as lightning and surge or fault
currents.

® (1) Shield Electromagnetic radiation: A metallic sheath is used as a shield to
keep electromagnetic radiation in the Cable.
® The main function of the metallic screen is to nullify the electric field outside of

the cable - it acts as a second electrode of the capacitor formed by the cable. The
screen needs to connect to earth at least at one point along the route.

® The capacitive charging current and induced circulating currents which are
generated under normal operating conditions will be drained away through the
screen.

17
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(2) Earth Path: It also provides a path for fault and leakage currents (sheaths are
earthed at one cable end).

The screen also drains the zero-sequence short circuit currents under fault
conditions; this function is used to determine the required size of the metallic
screen.

Lead sheaths are heavier and potentially more difficult to terminate than copper
tape, but generally provide better earth fault capacity.

(3) Water Blocking: The other function of Metallic sheaths is to water block and
form a radial barrier to prevent humidity from penetrating the cable insulation
system.

(4) Mechanical Protection: It also provides some degree of mechanical protection
to cable.

Cable shields are nonmagnetic metallic materials. The two materials typically used
for metallic shields are aluminum and copper. Aluminum requires a larger diameter
as a wire or a thicker cross section as tape to carry the same current as copper. At
equivalent current-carrying capacity, an aluminum shield will be lighter in weight
but about 40% larger in dimensions

Different Types of Metallic Screen:

(A) Concentric Copper Wire screens /Tapes

Advantages:

Lightweight and cost effective design.
High short-circuit capacity.

Easy to terminate.

Drawbacks:

Low resistance of screen may necessitate need for special screen connections to
limit the circulating current losses.

Does not form a complete moisture barrier unless water swell able tapes are used
under and/or over the copper wires.

(B) Aluminum foil laminate

18

Advantages:

Lightweight and cost effective design.
Moisture proof radial barrier.
Drawbacks:

Low short circuit capacity.

More difficult to terminate - requires special screen connections.




(C) Extruded lead alloy sheath

o © 6 o o o o o

Advantages:

Waterproofing guaranteed by the manufacturing process.

Excellent resistance to corrosion and hydrocarbons (suitable for oil and gas plants).
Drawbacks:

Heavy and expensive.

Lead is a toxic metal whose use is being restricted in some countries.

Limited capacity for short circuits.

9) Armoring;:

Code: IS: 7098 / IS: 3975 / IEC:60502 / BS:6622/BS:7835.
Material: metallic or non-magnetic Alumimium, Steel wire/strip.
Used for : LV, MV & HV Cables

The armor provides mechanical protection against crushing forces.
Armor also can serve as an Earth Continuity Conductor (ECC).
The armoring type could be:

Mechanical protection of the cable is provided by a single layer of wire / Strip
strands laid over the bedding. Steel wire / Strip is used for 3-core or 4-core cables,
but single-core cables have aluminum wire armoring.

When an electric current passes through a cable it produces a magnetic field (the
higher the voltage the bigger the field). The magnetic field will induce an electric
current in steel armor (eddy currents), which can cause overheating in AC systems.
The non-magnetic aluminum armor prevents this from happening.

Magnetic Material’s armoring for 3Ph System: With 3-core or 4-core cables the
vector sum of the currents in the conductors is zero, and there is virtually no
resultant magnetic flux. In Multi-core armored cables have either single layer of
Galvanized Steel wire Armor or Galvanized steel strip applied over inner sheath
with left hand lay.

Non Magnetic Material’s armoring for 1Ph System: This is not so however for a
single-core cable, where eddy-current heating would occur if a magnetic material
was used for the armoring. The material has to be non magnetic for armoring as
in this case of return current is not passing through the same cable. Hence it will
not cancel the magnetic lines produced by current. These magnetic lines which
are oscillating in case of A.C. systems will give rise to eddy currents in magnetic
armoring and hence armoring will become hot, and this may lead to failure of the
cable. Hence Single core cables for use on A.C systems are armored with single
layer of nonmagnetic (Aluminum) material.
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® Armoring is Mostly following Type

® SWA - Steel wire armor, used in multi-core cables (magnetic),

® AWA - Aluminum wire armor, used in single-core cables (non-magnetic).

® Tinning or galvanizing is used for rust prevention. Phosphor bronze or tinned
copper braid is also used when steel armor is not allowed.

®  As strip construction is economical, the manufacture always provides steel strip
armoring unless wire armoring is specified.

® As per IS: 1554 Round Wire armoring is provided in cable where calculated

diameter under amour is uptol3mm. Above this the amour is either steel wire or
steel strip of size 4.00X0.80mm.

(10) Over Sheath (Outer Jacket):
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Code: IS: 1S:7098 / IEC:60502 / BS:6622/BS:7835.

Material: PVC Flame Retardant / Flame Retardant Low Smoke / Zero Halogen
(LSOH), High density Polyethylene HDPE, Halogen Free Flame Retardant (HFFR)

Used for : LV, MV & HV Cables
Purpose:
It is the outer protection part of the cable against the surrounding environment.

Protected against water ingress, Protection against termite, Protection against UV
and Protection against differing soil compositions.

It is applied over armoring in case of armored cable and over inner sheath in case
of unarmored cable called as “Outer Sheath”.

The standard sheath color is Black other colors such as Red , Light Blue can also
be provided

High-voltage cables are identified by outer sheaths colored red; a black sheath
indicates a low-voltage cable

The following are the electrical property may be consider while selecting a outer
Sheath Materials

Dielectric Strength: Cable Sheath may be semiconducting or insulating.
Discharge and Tracking Resistance: When a non shielded cable rests upon or
comes into contact with a ground plane, the ground plane acts as the outer plate
of the capacitor, made up of the conductor, insulation and the ground plane.
Discharges and tracking may cause erosion of the Outer Sheath material.
Material: A major consideration in selecting Outer Sheath may be a thermoplastic
or thermosetting material. Mostly a thermoplastic jacket is less expensive. However,
thermoplastics will melt at some elevated temperature and, thus, could run or
drip from the cable under extreme conditions.

Thermoset materials will not melt and run or drip at elevated temperatures.




Comparison of Cable:
PVC Insulated Cable:

® PVC insulation becomes stiff making it difficult to fold and the soft PVC loosens
its softening agent over years, making it brittle and prone to rip.

® Even at the time of disposing, burning PVC emits toxic dioxin, which is responsible
for causing cancer and does, when dumped scantly dissolve

® PVC is thin insulation mainly used in LT side cables and XLPE is thick insulation
used in MV & HT cables.

XLPE Insulated Cable:

® Higher Current Capacity: XLPE has higher current carrying capacity as

® Higher Temperature Withstand Capacity: It can withstand higher temperature
compared to PVC cable.

® Higher Overload Capacity: XLPE have high overload capacity.

® Low Dielectric Constant: XLPE has lower dielectric and constant power factor.

® Light weight & Small Bending Radius :XLPE cables are lighter in weight, has
smaller bend radius, and hence lesser installation cost.

® Higher Short Circuit Capacity: XLPE has higher short circuit rating. XLPE can
withstand higher & lower temperatures insulation is usually thinner but the
resistance is higher.

® Higher Moisture Resistance: XLPE also has a higher moisture & chemical
resistance.

® Cable Installation Job for XLPE is easier than PVC insulated cables because of less
Wt, less Diameter and Less Bending radius.

® The Volume Resistivity (ohm-cm) for XLPE is way higher than the PVC cables

which are of the order of XLPE cables has insulation resistance of 1000 times
compared to PVC cables.

Elastomer Insulated Cable:

Elastomer cables are preferred for flexible application and in congested locations
where the bending radius are very small. Elastomer cables are available from low
voltage up to 33 kV grade.

Elastomer cables are also available with rigid copper conductors and having
properties like Fire Survival, Zero Halogen and Low toxicity FS properties.

Rubber Insulated Cable:

Rubber insulation remains in the best condition after a long span of time,say,
25-30 years and remain soft and pliable even when the temperature is low.

Rubber Cables are predominantly used in special applications like, mining, ship
wiring, transportation sector and Defense applications & earth moving machines.
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These materials have the potential to be recyclable since they can be molded ,
extruded and reused like plastics, but they have typical elastic properties of rubbers
which are not recyclable owing to their thermosetting characteristics

Cable Selection Parameters:

(1) Voltage of Cable:

The Nominal voltage is to be expressed with two values of alternative current
Uo/U in V (volt)

Uo/U : Phase to earth voltage

Uo : Voltage between conductor and earth

U : Voltage between phases (conductors)

(i) Low-tension (L.T.) cables — upto 1000 V

(ii ) High-tension (H.T. ) cables — upto 11,000 V

(iii ) Super-tension (S.T.) cables — from 22 kV to 33 kV

(iv ) Extra high-tension (E.H.T.) cables — from 33 kV to 66 kV
(v ) Extra super voltage cables — beyond 132 kV

A low-voltage system usually has a solidly earthed neutral so that the line to
earth voltage cannot rise higher than (line volts) + “ 3. Cables for low-voltage use
are insulated for 600V rms score to earth and 1000V rms core to core.

High-voltage cables used in Shell installations are rated 19000/3300V or 3810/
6600V or 6600/11000V, Phase/Phase.

In selecting the voltage grade of cable, the highest voltage to earth must be allowed
for. For example, on a normal 6.6kV unearthed system, a line conductor can achieve
almost 6.6kV to earth under earth-fault conditions, to withstand this, a cable
insulated for 6600/11000V must therefore be used.

(2) Current carrying capacity:
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The current carrying capacity of a cable is called Ampacity. Ampacity is defined
as the maximum amount of electrical current a conductor or device can carry
before sustaining immediate or progressive deterioration and is the rms electric
current which a device or conductor can continuously carry while remaining
within its temperature rating




(3) Short Circuit values:

® the “short-circuit current rating” is the maximum short-circuit current that a
component can withstand. Failure to provide adequate protection may result in
component destruction under short circuit conditions.

® Short circuits and their effects must be considered in selecting cables. These cables
should have a short circuit rating which is the highest temperature the cable can
withstand during an electrical short circuit lasting up to about half a second.

(4) Type of Conductor:

® Type of Conductor Material Copper or Aluminum is main criteria for selection of
Cable

(5) No of Core:

® No of Core selection is depends upon Power System.

® For Single Phase Power Supply We can use 2 core Cable for Three phase supply

we can use 3.5 Core or 4 Core Cable for HV supply We may be use Single Core
Cable.

(6) Voltage drop:

® Itisa primary concern when installing lengths of cables is voltage drop. The amount
of voltage lost between the originating power supply and the device being powered
can be significant. All cables have resistance, and when current flows in them
this results in a volt drop.

(7) Type of Insulation:

® Type of Cable Insulation Material like, PVC, XLPE, Rubber

® PVC Cable is cheaper than XLPE Cable

(8) Method of Installation:

If we lay cable in Ground Armor cable is required but If we lay cable in cable tray
We may be used un armor cable to reduce cost of cable.

If we lay cable on cable tray than shielded cable is required.

Mutual heating effect due to cable group laying is also consider while selecting a
cable. When multiple cables are in close proximity, each contributes heat to the
others and diminishes the amount of external cooling affecting the individual
cable conductors. Therefore cable de rating is necessary consideration for multiple
cables in close proximity.
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(9) Shielded Cable or unshielded Cable

The choice of a shielded cable or non-shielded cable is depend upon some criteria.

An area such as a production/factory floor where heavy equipment is being used
is a prime example of a place where we might consider a shielded cable.

Grounding can also be a concern in some installations. If shielded cable is used to
connect equipment from two different circuits, a ground loop can occur causing
noise on a network line. If the ground voltage difference is great enough it may
even cause damage.

Terminations of the shielded cable must also be made with care, to provide for a
smooth dielectric transition from the shielded condition to the unshielded condition

the substantial space required if shielded cables were used. Shielded cables require
a significant amount of space at each end of the cable for installation of the stress
cone kit. Also, the minimum bending radius for shielded cables is twelve times
cable outside diameter, whereas the minimum bending radius for unshielded cables
is only eight times outside diameter (and even less with extra-flexible appliance
connection cables used in controllers).

The two factors, high cost and large space requirements, preclude use of shielded
cable in switchgear

(10) Economics:

It is also an important factor for selecting the type of cable.

It is to be kept in mind that the cost of the cable should not be such large that it
causes loss and another cable may fetch the same results in low cost and loss.

(11) Environmental conditions:

Cable operates at its best when it is installed in its optimum environmental
conditions.

For example, Elastomeric Cable is applied in trailing, coal cutter, wind mill,
panel wiring, battery cable and such other areas. XLPE cables work good in
areas where moisture content is good. Thus, proper cable should be selected so
that the system becomes more efficient.

(12) Applications:
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Low voltage cables with both PVC and XLPE insulation are suitable for indoor
and outdoor applications.

Armored cables are not recommended for tray applications, as they are heavy
in weight and extra loads are exerted on the tray.

Unarmored cables are not recommended for direct buried applications, except
if the quoted cables are designed and produced to pass direct burial test
requirements (example, direct burial tests described in UL 1277 and UL 1581).
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® A PVC jacket is a very stable material against a wide range of chemicals, while
HDPE jacketed cables can serve better in wet locations.

Cable Core Colors Identification

Single core - Natural

Two core - Red, Black

Three core - Red, Yellow and Blue

Four core - Red, Yellow and Blue and Black

Five core - Red, Yellow and Blue and Black and Green
Abbreviation for PVC & XLPE Cable

® A = Aluminum Conductor.

® Y = PVC Insulation or PVC Sheath

® 2X = Cross-linked Polyethylene Insulation

® W = Round Steel Wire Armoring

® WW = Double Round Steel Wire Armoring

® F = Formed Steel Wire (Strip) Armoring

® FF = Double Formed Steel Wire (Strip) Armouring

® C = Metallic Screening (Usually of Copper)

® CE = Metallic Screening (Usually of Copper) over each individual core.
® Gb = Holding Helix Tape (of Steel)

® Wa = Aluminum Round Wire & Aluminum Formed Wire (Strip) Fa Armouring.
Example:

® AYY- Aluminum Conductor, PVC Insulated, PVC Outer Sheathed Heavy
Duty Cables.

® AYWY- Aluminum Conductor, PVC Insulated, Round Steel Wire Armored
and PVC Outer Sheathed

® AYFY- Aluminum Conductor, PVC Insulated, Flat Steel Wire (Strip)
Armored and PVC Outer Sheathed

® AYCY- Aluminum Conductor, PVC Insulated, Metallic Screened and PVC
Outer Sheathed

® A2XCY- Aluminium Conductor, XLPE Insulated, Metallic Screened and PVC
Outer Sheathed

Cable Application Standard:
® [EC 60502 (Part 1)"PVC/ XLPE insulated cables” single core /multi-core
® BS 5467 for XLPE insulated armored cables
® BS 7889 for XLPE insulated single core unarmored cables

(Source : Electricalnote.com)
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d UNIT ACTIVITIES
Muvattupuzha Unit

Unit meeting held on 20.09.2016 at Hotel Kabani International
Muvattupuzha. Chairman Er Jose Mathew briefed about the current activities
in KSEB Ltd. Secretary Er V.R.Vijayakumar read out the minutes of the last
months unit meeting and was passed. Members opinioned that co-operation
from Grama Panchayat is very much important for the electrification of all houses,
as a Government policy. A house, wired by our unit as a charity activity was
also took one month for getting electric connection in the absence of temporary
building number. Unit celebrate Engineers day with an active discussion on the

© knowledge.

~ Fund Silver plus scheme.

, “skill development for young
~ Engineers to reform the core sector,
.| Vision 2025”. Members opinioned
that most of the Engineers passed
out recently have less practical
Hence skill
development is very much
. important for the development of
& the core sector. Two more members
® of the unit joined in the benevolent

o
J

lal®]I@aHo E6MBIW0o GHHIS1W)eSs
MatiSo (al®1&HE9)aM @NIOBWIM) (V)0
MLOMIODID> NIDWID® af)BBIOM @IEBBIMO
QIO2AN TVOMUAD]S> YOOMI(OTHIOLI GaldB)
BBUBBN) MO0 HEENBETINENS®)6NE.

Q0o QAUBUBBSIT3 (Al OEM V0OV
MSajlencsnensl alo)Mm alfL@]H03 MSafl
LI0GHNNBO) @MU IR0HEMAT B>004O3
@As9ALL.  af)aNOT @@ MSafleldn)an
@D MV)®OOIPEIOD BOBPEBUS EMSIGa]
& 0}OOAN)AI(o.

alBL®] ®QO00BH}MN Y0, ald  0de)
aMN®)o, MSa LN af)Lloo B0) quOel

QM@OIAN G (BIB:ABHMORN) Ml@eNnITwo
allS1e9) M @103 oM@ ageam Bleno
(aICD®Y > ®OTIaI0)EBBBIENBO af)D @REMI
aHlENM® D2 l20W]B16)0.

(IAVOEMDoWHOD alBDMIHUE MdhISo
20189 M @M GAIMElEl DO ;@D D).
00468303 BoUTlWIWV MSEMMM@IIM)GAlNE]
MRS R0ANEBBUY COSEMo.  BRLJOOD®
211e10)9S ®0L1nl0y6BBUd MVoOGHIBH) MM
mealensl OO0 Qild:L1000 @10)ROMEBBU3
2f)S)}HNV}OMAN) DI(MOD alOWIAMSBS).

*,

D)

1



EE
pONEER.

An Appeal

Since past few decades an increase in
alarmingly high numbers of Pervasive
Developmental Disorders (PDD), Specific
language Impairment (SLI),
Developmental Verbal Dyspraxia (DVD),
Attention deficit hyper activity disorder
(ADHD) cases have also risen alarmingly.
Punarjani is a charitable society
functioning since 2010 to bring up the
children having the above mentioned
disorders in the age group of 2 to 6 years
to normal stream.

Punarjani is provides occupational
therapy, speech therapy and special
education to enable the children to
develop age appropriate skills, sitting
tolerance, normal behaviour pattern to
join them in the main stream at the age of
6 years.

Punarjani is organised by some
retired and regular engineers of KSEB
with legal advice from an eminent
advocate from High Court of Kerala.
Around 50 children have got benefitted
out of our services and they are in normal
stream of school classes.

2 occupational therapists, 2 speech
therapists, 2 special educators, 1 office
manager and 1 service assistant serve
punarjani and their monthly salaries
amounts to Rs. 1.1 lakhs. Poor children

Er.U.S.Ravindran
Rtd. EE, Treasurer

get free services and nominal fees are
charged from prospective parents of
affected children and deficit funds are met
by donations from generous minded
people. In this contest we request our
Engineer brothers to donate to this noble
venture for the under privileged children.
All donations made to Punarjani are
exempted from income tax under section
80G. Your donations by crossed cheque in
favour of Punarjani may be sent to
Punarjani, Kodakkat House, Chittoor
road, YMCA corner, Opp Bharathiya
Road, Kochi-682 035. Receipts containing
details of income tax exemption orders will
be sent in the sender’s address.

Thanking you

For Punarjani
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Letters to the Editor
DO D08 BPWECHNME AUlLIIAVo

Chief Editor, Hydel Bullet,

KSEB Engineers’ Association, Panavila
Thiruvananthapuram - 01, Phone : 0471 - 2330696

Email :hydelbulletin@gmail.com
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