BULLET

Issue -1, Vol -9, January 2021
A Monthly Publication of the Kerala State Electricity Board Engineers’Association

“"ENGINEERING"” PAY REVISION

ew Year has brought cheers to lakh of State Government

Employees as Government of Kerala has announced the

implementation of pay revision for its employees. KSEBL Pay
revision is due from 2018 onwards. Till now no activities with respect to the
pay revision have started in KSEBL. Management has so far not revealed
their real intentions regarding the benefits due to the employees.

Engineers' Association had refrained from demanding the pay revision
till now due to the various disasters that had struck the State. During the
disasters and throughout the pandemic, the role of KSEBL employees in
restoration and maintenance of supply was exemplary and had won
accolades from all quarters. Even though many State Government
employees were not working for a whole month, our field Engineers and
staff braved all odds to maintain the supply during the pandemic, often with
meagre resources. Now it's the turn of the management to ably recognise the
hardwork and effort of Engineers and field staff through a befitting
“Pay Revision”.

Criteria for Pay Revision and different pay scales, should always be the
quantum of work/ responsibilities put in by various categories of
employees. There is always a tendency in all pay revision talks to compare
the pay scale of Electricity Employees to other State Government employees.
This approach is utter non-sense and being an essential activity and also
considering the safety aspect, electricity employees always are legitimately
eligible for a higher pay. The various pay packets of other power utilities and
Central power utilities are examples of this, and comparison should always
be with those pay scalesand hierarchical levels.




38TH WEBINAR

tion

.,-"""_F‘H-.

4 ~ Smart 6 A

§ __'_,..d-""fdldr‘
' F ‘ Asst. Professor
.. {i= Dept. of EEE

- Amrita School S

. Yy

of Engg.

ga® Coimbatore

www.ksehea.in

Jan 17
7.30 pm

MmO oD —=—=—f 3 =

Er. NithinPrinceJohn
Assistant Professor
SaintgitsCollege of Engineering
Pathamuttom

KSEBEA
41 st WEBINAR

TARIFF.

: Er. C. P. George
DeputyChiefEngineer|rtd)




KSEB Engineers’ Association
Office Bearers 2019 - 21

HYDEL BULLET ({3}

HYDEL BULLET

(A Monthly Publication of the KSEB Engineers’ Association)

ASSOCIATION

Vol -9 Issue - 1 January 2021

President
Er.N.T. Job
Vice-Presidents

Er. G. Shaj Kumar (S)
Er. P. Jayakrishnan (N)

General Secretary
Er. Sunil K.

Treasurer
Er. Santhosh E.

Organising Secretaries

Er. Nishanth B. (S)
Er. Shine Sebastian (N)

Secretaries
Er. M. Muhammad Rafi (HQ)

Er. Anilkumar G. (S)
Er. Nagaraj Bhat K. (N)

BENEVOLENT FUND

Chairman
Er. Sajeev K.
Vice Chairman
Er. Resmi P.S.
Secretary
Er. Haridas Vijayan
Treasurer
Er. Pradeep S.V.
Joint Secretaries
Er. Naveen T.R. (South)
Er. Pramod Kumar M. (North)

EDITORIAL BOARD

Chief Editor
Er. P.Muraly
Associate Editors
Er. Sreekumar P.K.
Er. Induchoodan D.R.
Er. Anoop Vijayan
Er. Sreelakshmi L.
Ex. Officio Members
Er. Sunil K.
Er. Santhosh E.

(ontents

» Editorial

> 6IH@ GROISS Er. opd.5].6226nf
» ELECTRICITY (Rights of Consumers)
Rules 2020 A Summary Er. C.P. George

» lOMOUIOR §ONIMe  (BlD) Er. £lay@22B3)q° .

» a0oa) ©303mINM (&0lw) Er. 66.adl. €0IalIBlb:yeH 60

» A Report on the Applicability of Insulated
cables/ Conductors in the Distrubution
Network of KSEBL

» We have only this Moment  Er. Thomas Kolanjikombil

» @pomIemgngalmy Er. BO@ER of.O0b.

> mdxeaid Er. 8D.afo. MMId

> M. (@emniooties emomuge 9VGDRO M)

Er. a0@0% of). U]
> ald9IBEI0) (M3RI00) Er. 6&. 00lW6e00
> 0a05000106:@ (©alo) Er. 9Gana% S].

> BRH &I alWI@ CQI. By 6N BIAIT afo.



‘) HYDEL BULLET

In KSEBL, the responsibility and tasks
of different categories vary widely.
Engineers’ Association have always
demanded that the pay scales should be
linked to responsibility and hence
Executive wing should always need to
have a separate payscale. The demand of
separate scale of Engineers and Executive
staff is not a new demand and was raised
decades before. The present master scale
revision and subsequent category revision
is not helping the organisation in rightly
paying the employee who is in the
forefront.

Let us examine the various aspects
here. KSEBL was traditionally attracting
highly talented Engineers due to its
comparatively attractive pay structures.
But through last several pay revisions there
is an attempt to bring down the gross pay
somehow citing comparison with other
State Government employees. This has
resulted in making AE posts of KSEBL less
attractive nowadays, especially at a time
when many other sectors are offering very
high salaries for freshers. Recent
recruitments are pointers to this trend and
we are seeing many Engineers who are
constrained to take up other employment
only are interested in joining KSEBL.
Non - Joining candidates in Assistant
Engineer category has shot up especially
among higher rankers forcing
management to put up cash bonds for
those who are leaving/resigning. This was
not the precedence in last decades and
candidates were resigning other jobs and
joining KSEBL earlier.

Another aspect, we are time and
again pointing out is that, Human
resources is the main problem to be
addressed in Generation. In every Pay
revision we are suggesting that Project
Allowance/Hydel Allowance shall be
linked to the Basic Pay rather than giving
a lumpsum amount. The idea is to make
Generation sector more attractive through
higher pay. The Engineer/employee
presently working in a city or town is
getting higher benefits and higher
facilities compared to a person currently
working in remote places of Generation.
Linking the allowances to basic pay will
enhance the pay package of Generation
sector employees and engineers who like
to work in purely technical areas will be
willing to work there for longer periods.
Presently, we also feel that this pay
difference must be significant to attract
talent to Generation.

As demanded from 2008 onwards,
we are again demanding that a
comprehensive medical insurance package
shall be tied up. At the time when
medical requirement of employees is
increasing and some of the reimbursement
is being enjoyed as a benefit by some
section, its imperative that an attractive
medical insurance be tied up with
external agencies. The services of
employees in medical reimbursement
wing can be utilised for more productive
works.

The pay revision exercise shall not be
taken up in a hurry. The fact that State
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Employees are benefiting from April
should not be a criteria in deciding our
revision which is overdue for last two and
half years. The matter shall be thoroughly
discussed with Associations and Trade
Unions. As we had pointed out time and
again, power sector will be soon entering
a disruption phase and restructuring of
the whole organisation structure will be
imminent in near future. With a holistic
view of the same, we also would like to
propose to management to introduce a
comprehensive Golden Handshake (VRS)
package to enable people who are not
savvy with modern technologies to retreat
with fond memories. This will also serve
organisational interests in hiring new
talent in emerging sectors. We would also
suggest recruitment of Engineers specific
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to sectors as a policy to be adopted in
future.

Adequate pay and benefits is a dream
of an employee and is a motivational
factor for his/her better performance.
Engineers’ Association rightly recognising
the dream and hope of employees will be
submitting a comprehensive proposal
soon. Meanwhile as pointed out we
demand the Management to implement
our long term demand of separate payscale
for “ Engineers and Executive Staft”. If the
same is considered for implementation
majority of the problems associated with
pay revisions can be resolved. We expect
KSEBL management will take a prudent
decision on the matter keeping in view the
overall future of the Organisation.
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ELECTRICITY

(RIGHTS OF CONSUMERS) RULES, 2020:

A SUMMERY

For the first time in the Indian
Electricity Industry history, the consum-
ers have been empowered with well-
deserved rights.

Electricity supply has remained the
monopoly service under the licensed
distribution companies for a long, whether
government or private. Despite being a
paying entity, consumer has always
remained at the mercy of distribution
companies.

The consumers have no alternative as
they have no option of choosing their
electricity supplier. But with the
notification of “The Electricity (Rights of
Consumers) Rules, 2020, by the Union
power ministry, there seems to an end to
consumers’ plight through provisions of
rights and obligations.

The rules have been notified under the
provision of the Electricity Act 2003. These
rules ensure the rights of consumers and
mandate standards of services such as
round-the-clock electricity supply. The
rules also provide penalties for power
distribution firms if they do not maintain
mandated standard of services.

s
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As per rules, “Consumer means any
person who is supplied with electricity
for his own use”. The relevant clauses of
the rules are explained below: -

Obligations of Distribution licensees -
Distribution companies, are duty-bound
to supply electricity on request made by
an owner or occupier of any premises in
line with the provisions of the Act.

Release of new connection and
modification in existing connection - The
rules mandate transparent, simple, and
time-bound release of new connections

with online application provision.

Metering arrangement - A consumer has
the option to purchase its own meter or
take it from the distribution company.

Provision of Testing of meters and
replacement of defective or burnt or
stolen meters is also there.

Billing and Payment — Bills have to has
full details of the tariff. Consumers have
the option of paying bills online or offline.
2% to 5% rebate provision has been made
in case of the delay in raising the bill.

Disconnection and Reconnection -
Reconnection to be done immediately
after payment of full dues.

g
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Reliability of supply - The distribution
licensee shall supply 24x7 power to all the
consumers. The distribution company
shall inform the details of scheduled
power outages to the consumers. In case
of an unplanned outage or fault,
immediate intimation shall be given to the
consumers. The intimation may be
through SMS or by any other electronic
mode, along with an estimated time for
restoration.

Consumer as Prosumer - Consumer can
also produce electricity by installing
rooftop solar plants. Distribution compa-
nies to adjust the electricity generated by
the Consumer in their bills.

Standards of Performance of licensee -
Compensation amount to be paid to the
consumers by the distribution licensees for
violation of standards of performance to
be specified by the commission.

Compensation Mechanism -

Provision of automatic compensation to
the consumers if the distribution company
could not perform as required.

As per rules, the distribution
company will be evaluated on the follow-
ing parameters: -

No supply to a consumer beyond a
particular duration, to be specified by the
commission; Number of interruptions in
supply beyond the limits as established by
the commission; Time taken for
connection, disconnection, reconnection,
shifting; Time taken for change in
consumer category, load; Time taken for
change in consumer details; Time taken
for replacement of defective meters; Time
period within which bills are to be served;
Time period of resolving voltage related
complaints; and Bill related complaints.

The notification of Rights of
Consumer Rules 2020 is a welcome step
in improving consumer services by
evaluating the distribution company’s
performance.
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A REPORT ON THE APPLICABILITY OF
INSULATED CABLES/ CONDUCTORS
IN THE DISTRIBUTION NETWORK OF KSEBL

1.0 Introduction

Kerala State Electricity Board Ltd is aiming at bringing the electricity distribution
network of Kerala to global standards. The quality, reliability, loss levels and safety of
the distribution network are to be improved to much higher levels in order to meet
this objectives. Use of insulated conductors/cables in place of bare conductors is a
major step in this journey. But there are many technical and financial challenges in the
introduction of insulated conductors/cables. Underground Cables(UGC) are in use
for many years, especially in the ring system in major cities like Thiruvananthapuram,
Kochi and Kozhikode. UGC is facing challenges of damages during road works and
underground installations of other agencies. Aerial Bunched Cables(ABC) and
Covered Conductors(CC) are the recent introduction in KSEBL network . Major
concern in widespread use of 11kV ABC is reported to be frequent failures. Also
quality of the product and quality of workmanship matters much. The major limiting
factor in CC is the high cost presently prevailing in India. Again the judicious choice
among the ABC, CC and UG is challenging for a given application Hence there are
many aspects to be considered while going a long way with the introduction of
insulated conductors/cables.

KSEBL has constituted a committee with the following members to look in to the
various aspects and to furnish suitable recommendations on the use of insulated
conductors/cables in the electrical distribution network of Kerala :

1. Sri Bose Jacob, Exexutive Engineer, PMU, Kozhikode ( Chairman)

2. Sri Sureshkumar S.B Executive Engineer, PMU, Perumbavoor

3. Sri Sreekumar G, Executive Engineer, PMU, Harippad

4. Smt Mini S, Executive Engineer, PMU, Kattakkada

5. Sri Ayyub K Assistant Executive Engineer, PMU, Kalpetta ( Convenor)

As part of the study, the committee had visited Central Power Research Institute
(CPRI) Bangalore, Traco Cable Company Thiruvalla, Chamundeswari Electricity
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Supply Corporation ( CESCO) Mysore, Power Research and Development Center
(PRDC) Bangalore and conducted meetings and discussions with Manufactures
Havells , APAR Cables, Raychem and SICAME and consultant Sri. Narayana Das of
Net Connect Technology, Bangalore and several other internal and external experts.

2 . ABC and Covered Conductors in 11kV Distribution Network

Traditionally bare over head lines are used in 11kV system for the
distribution of power across KSEBL network . When compared to the
conventional bare conductor OH distribution system, ABC provides higher safety and
reliability, lower power losses and ultimate system economy by reduced O&M cost
and improved reliability. HT ABC is a fully insulated and screened cable but without
armoring against external mechanical damage. ABC is bundled and the screen is
earthed so that it does not require much statutory clearance and right of way. ABC
has locational advantages over bare overhead conductors in thickly vegetated areas
and places where it is difficult to maintain clearances from buildings.

The life of the Distribution transformer enhances as the direct effect of the
lightning is very much reduced in ABC compared to that of OH bare conductor .
Moreover as the impedance of the HT ABC is lesser compared to equivalent OH line
, the voltage drop is reduced which increases the length of the cable that can be
extended with the enhanced voltage regulation

Covered conductors have been introduced world wide as a cheaper alternative
to the costly metallic screened ABC (8). But the cost of 11kV covered conductor now
being supplied in KSEBL is understood to be much more than that of ABC.

As the covered conductors are insulated for 11kV , the chances for failure of the
supporting insulator is highly reduced which greatly enhances the reliability of the
system . Moroever, conductor snapping is also reduced as chances of damages by tree
touchings and corrosion are reduced . As the covered conductors are insulated for the
rated voltage, chances of phase to phase faults , momentary earth faults due to
falling of tree branches and other objects on the conductor is also minimized which
further improves the reliability of the system . But, unlike the ABC , the covered con-
ductor is not having the metallic screen and there is always some leakage current
from the surface of the conductor. Even though it is normally below the hazardous
level for the human beings, the covered conductor has to be considered as bare con-
ductor for all safety aspects. The failure of insulation of covered conductor might not
produce any fault current and the insulation failure may remain unnoticed until it
become a real fault . Again as the conductors are insulated completely , the fault

i
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current will be very less or even in some cases there may not be any fault current at all
during a snapping of the Covered conductor . Hence there is always a concern for
safety in case the covered conductor snapping and falling down ( 8),unlike the case of
ABC where the fault produces fault current and the feeder tripping is ensured . On
the other hand shock hazard to the human/animal is greatly reduced compared to
bare OH line in the case of broken end of the snapped covered conductor /ABC
feeder is back energized through the transformer .

The issue of right of way is the highest concern nowadays for drawing new
feeders. Hence the option of multiple ABC on the same poles is a good choice. In
a properly laid ABC circuit, the faults are less compared to the bare OH line. Also,
maintenance in one circuit can be done without switching other circuits if proper
working clearance is maintained. Hence the reliability is much higher compared to
bare OH lines, especially in multi circuit lines.

On the other hand , the fault occurring in the ABC system due to poor quality of
materials and improper handling and installation by unskilled workers , the time
taken for the repair of the faulted cables, the fault current carrying capacity of the
metallic screen etc are issues to be addressed while attempting to use ABC widely

3. Common causes of failure in ABC

Analysis of ABC failure shows that the failure has occurred in end joints,
straight joints and in other sections of the cable. Major reasons for failure of ABC
are summarised as follows:

1. Incorrect method of taking out cable from the drum, which causes the entangle-
ment of the cables and damages screen/insulation of cores.

2. The cable is laid manually over ground, below the points of hanging on poles,
cable get rubbed on the surfaces like hard stone, concrete, iron surface and other
hard surfaces, causes mechanical damage to the outer sheath/metallic screen/
insulation of cable.

3. Cable lying on the ground for long time where it gets damaged through different
activities on ground like moving traffic over the cable.

4. Inappropriate laying technique due to lack of understanding and technical ex-
pertise.

5. Improper jointing, termination and earthing techniques, work carried out by
unskilled laborers

6. Unsupported straight joints

Damages while falling down and sliding on the poles
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8. Insulation failure due to the capacitance of the cable and occurrence of higher
voltages at the receiving end . This is particularly significant in long cables while
charging under no load .

9. The displacement of metallic screen after improper bending might lead to insula-
tion failure due to moisture ingress and stress

10. Poor quality of the material and accessories not meeting the specifications

11. Poor quality of joints may cause water ingress and accumulation at the sag points
leading to insulation failure

4. A report on the Faults occurred in the HT ABC in KSEB system

As part of this study , fault reports were collected from various sections of KSEB
and it was noted that , the HT ABC have failed at end joints, straight joint as well as
in sections other than joints . Most of the reasons points to poor workmanship while
doing end termination / non standard laying of the cables etc . Also, the Cu screen
is not seen damaged for the entire run during a fault but limited to the area of fault
which indicate that, there was no excess fault current passed through the screen.
Again it is observed that , there are a few fire incidence during the fault which could
be due to low fault current and delayed tripping due to the high fault impedance. It
is noted that much analysis is not done on the fault incidence at the time of faults. The
conclusions made in the below table is based on the information collected from the
field staff.

Table 1 The 11KV ABC faults reported from the section offices

Sl. | Nameof | Faultdetails Fire |Distance Size of |[Appfault| Howlong | Reason for fault
No. | section incid- | from ABC |levelat | theABC
ence |S/S (sgmm)| S/S in service
1 | Athani Internal fault No |2.5KM 120 |5KA 1year Slight discharge observed

7Tmonth | before fault— Outer
screen damage suspected

2 | Pathanam | Internalfaultin | Yes [3KOH 120  [6.5kA The colour of the
thitta KSRTC feeder and 2.5 Cu screen change
KMABC observed around 10
Faultat meters near to Fault-
1KM Moisture ingress to the

metalic screen due to
failure of outer screen
suspected
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Pathanam | Straight No |Sameas 120  |6.5kA Unsupported straight
thitta jointin above - faul joint failure — Poor
KSRTC feeder at1.5KM workmanship is
suspected
Pathanam | Allthe end joints| No | 500 meters | 120  |6.5kA Failed with| Poor workmanship
thitta at substation starting from in1year | /quality of the end jointkit
failed one after substation
the other in
Stadium feeder
Pathanam | Internal fault No 6.5kA ABC scratched with
thitta cross arm — Poor
workmanship
Pathanam| Straight joints | No 6.5kA screen touched with the
thitta in collectorate cable end — Poor
feeder workmanship
Pattikkad | Fault instraight| Yes |6.5KM 120 |3.5KA More than| Not reported
joint ,Faultin 5 year
the middle in
Peechi feeder
Kovoor | Faultatcable | No |2.0km 120  |6kA 3months | Poorworkmanship.
end termination XLPE got cut during
preparation of
cable end
Chelan | Outersheath No |8.0km 120 | 10kA 6months | ABC was provided in
nur seen melted the middle of a tap line

to a transformer with
bare OH at the
beginning and end.
Cable loops at both
ends were tied using
aluminium strands.
Unbalance due to earth
fault at tail end OH might
have caused heavy
circulating currentin the
aluminium strands which
melted and damaged
the outer sheath of ABC

16

g




HYDEL BULLET ({3}

5. Thickness of the metallic Screen and the fault current carrying capacity

As per the present specification of KSEBL , the thickness of CU screen is 0.045mm
which is having a short time rating of 289A / Isec . As such this screen cannot be
considered adequate for carrying the fault current . In practice the 11 KV short
circuit fault current in KSEB with two transformers operating in parallel can be up
to 20KA and the earth fault current may reach up to 15kA. When this is is the case,
allowing such a huge fault current through the metallic screen requires
enhancement in the size of the screen, but with very high price escalation and overall
increase in weight of the cable . However, apart from the cable impedance, the
current that flows through the screen depends on the screen impedance also which
is a deciding factor for limiting the fault current. The table 2 below shows the
impedance /Km of the Cu Screen , screen voltage and other electrical characteristics
of different sizes of the Cu screen used in ABC.

Table 2 - Electrical Characteristics of Cu Screen
(Data collected from manufactures)

Sl. | Thickness of | Impedance /|Cross section | Short time | screen Screen
No. |Cuscreen | Km area rating Volatge/Km | Voltage at
fault (11.3KA)
1 0.035 18.1 1.75sqmm | 225A /1sec|1538 V/KM | 610V/KM
D 0.045 14.7 225sqmm | 289A/1sec|15.39V/KM | 611 V/KM
B 0.05 12.7 2.5sq mm 321A/1sec|15.39V/KM | 611 V/KM

The fault currents of the substations in KSEBL may be as high as close to 20KA
depending upon the network configuration(refer to table 3). But it is not economical
to design the metallic screen to carry such high fault currents considering the in-
creased cost of the cable and the additional pole supports required due to the increased
weight and size of the cable. Cost of additional copper to strengthen the screen to a
short circuit capacity of about 10kA /1sec itself will be about Rs 10Lakhs/km.

Table 3 shows the maximum fault current that would flow through the Cu Screen
for a fault involving 500 meter length of ABC copper screen with the impedance of
CU screen taken as 14.7 ohms/km( Data collected from the manufacturer). In prac-
tice, the fault current will be much less than the ideal case due the source impedance,
line impedance and the fault impedance. Assuming the relay operation and breaker
tripping taking place within 150 msec, the short time rating of the 0.045mm thick CU
screen can be treated as about 775A for the duration of the fault. Hence in practice,

©

17



'@ HYDEL BULLET

if the fault is occurring at a point involving more than 500 meter length of the Cu
screen, the fault current will be within limit even at extreme fault levels. Occurrence
of a fault affecting the copper screen will be the result of an XLPE insulation damage,
which will be very rare if quality of the cable is ensured. Also, the fault and the result-
ing breakdown cannot be prevented by improving the size of the copper screen. Only
the extent of damage can be reduced. Hence, in the extreme case, if there is a fault very
close to the substations that damages the metallic screen and there by damages the
cable, it is more economical to change that part of the cable completely rather than
going for a higher rated design of the copper screen to suit the fault level.

Table 3 : Expected maximum Earth Fault current in 11 kV side at substations
Sl | Capacity of | Approx | Maximum Max Faultin | Maximum Max Fault | Remarks
No, 11kV imate % | Fault current | currentin Cu |current at current in

Transf impe at substation | Fault screen substation Cu screen
ormer dance withsingle | after 0.5km when two after 0.5 km
Transformer transformers
operating in
parallel
1 | 1I0MVA 10 5,25KA 741 10.5KA 798A Neglecting
the source
impedance
2 | 16MVA 10 8.4kA 746A 16.8KA 821A Neglecting
the source
impedance
3 | 20MVA 10 10.5 798A 21KA 829A Neglecting
the source
impedance

6. Use of Neutral earthing resistor in substation to reduce the Earth fault current

In order to reduce the fault current during an ABC earth fault thereby reducing
the damage to the Cu screen of the ABC, one option is to introduce NER at the 11kV
neutral of the transformers in the substations . However by introducing the NER in
the substation transformer , the percentage of the winding covered by the REF relay
in the substation is considerably reduced . It is found that approximately 10 % of the
winding will be left unprotected for typical design which defeat the very purpose of
the REF relay which is called upon to operate for the part of the winding that is close

g
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to the neutral of the Power transformer which is left unprotected by the differential
relay. Moreover during a single phase to earth fault , the voltage in the unfaulted
phases will rise giving rise to insulation problems. Hence provision of NER, which
incur additional investment also, is not recommended as a solution to reduce the earth
fault current in this case.

7. Earthing of the ABC metallic Screen

The metallic Screen of the ABC will have induced emfs under normal opera-
tion as well as during faults . The voltage that is induced shall not reach any hazard-
ous level and it shall not create insulation damage to the ABC . As the three phase
conductors are closely twisted , the voltage induced in the screen will be compara-
tively low in the case of ABC . Typical values of the per Km screen voltage for the
normal load and under fault condition is shown in table 2 above. As in the case of
three phase underground cables , the metallic screen may be earthed at both the ends
or it may be earthed only at one end . One disadvantage of the double point earthing
is that it creates circulating current thereby producing heat losses. Also the double
point earthing provides a path for earth fault current elsewhere in the system to flow
through the Screen on its flow back to the system grounding which might damage
the screen depending upon its capacity . Hence to avoid the continuous circulating
current , the losses and the issue of earth fault current as discussed above, it is recom-
mended to earth the screen only at one point.

In case of the single point earthing there will not be a circulating current, but
there will be voltage induced at the unearthed point which may become high during
fault . Also in the case of single point earthing, the maximum voltage rise allowed at
the unearthed end is 200V ( I). The drum of ABC usually comes with a length of
500m. In case the laying length is more, the copper screen can be kept discontinuous at
the joint and single point earth may be given at the far end from source. Giving earth-
ing at far end will ensure that maximum length of main conductor will be included in
the fault path for far end fault and maximum length of copper screen will be included
for near end fault so that the fault current can be contained in both cases.

In single point earthing, the voltage at the unearthed point increases with the
length of the copper screen involved in the stretch where as the fault current gets
reduced with increase in length of the screen. Hence, an optimum length of the screen
has to be decided in the case of long stretches of ABC . Based on an analysis of both the
above cases,and considering the rise in potential at the unearthed end during normal
and faulty condition, it is recommended that the copper screen shall be kept
discontinuous at the end of 2KM and single point earthing shall be given at the far

i
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end from source. The unearthed point of the copper screen shall be properly
insulated.

8. Earthing of the messenger and clamps

As it is proposed to go for single point earthing of the metallic screen, the
messenger should be properly earthed at both ends and at suitable intermediate
points along the run. The messenger shall be continuous even if the metallic screen is
kept discontinuous at a joint. The messenger shall be insulated for 1.1kV and made of
aluminium alloy of sufficient cross section area and tensile strength to carry the fault
current and hold the weight of the ABC. Multiple earthing of messenger will reduce
the fault resistance and increase the fault currents in case of ABC earth faults which
in turn adds to the speedy operation of the relays and breaker operation there by
reducing the ABC cable damage during a fault. It is recommended that the messenger
shall be earthed at both ends and at the end of every drum limited to a maximum
interval of 500 metres. The metallic parts of suspension and tension clamps shall be
earthed at every pole.

9. Multi circuit ABC and drawing 11 kV ABC along with bare OH

As the demand for the electricity is increasing day by day , and drawing new
11kV OH feeders and 11kV UG cable has become an issue due to right of way, multi
circuit lines over the existing poles are unavoidable in the future.

One of the main disadvantage of the multi circuit OH line is that, the other feeders
are also to be switched off for working in one feeder. Since ABC is insulated and
earthed and if the messenger is also insulated, statutory electrical clearance is not
required and maintenance in the other circuits can be done with live ABC on the same
poles, if proper working clearance is maintained. It is always recommended that all
the circuits in a multi circuit shall be ABC.

When there are bare LT and bare HT along with HT-ABC on the same poles, it is
recommended to draw the ABC above the LT and below the HT.

Damages are reported in ABC by sliding over the poles during tree falling. Hence it is
recommended to draw the ABC on road facing side of the pole so that it moves away
from the pole in case of tree falling. When ABC has to be drawn on the other side
where there are high chances of tree falling, suitable sleeves can be provided to protect
during sliding over the poles. Also it is important that the clamps are designed with
breaking strength less than that of the cable and poles so that they break first protect-
ing the cable and poles in case of tree falling etc. When multi circuits are drawn care
must be taken to avoid the joints on ABC of the different feeders on the same poles.

@
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Also the different circuits shall be on both sides of the pole. Line cross arms with
sufficient length may be used for hanging the ABC if double circuit/multi circuit
feeders are used so as to do the maintenance of ABCs with out disturbing the other live
circuits .

10. Handling and installation of HT ABC
11kV ABC handling is relatively a new experience as compared to the UG
cable. The personnel engaged in the drawing the ABC shall note the following

1. The unloading of the cable drums should be done either by crane or by hoist or on
raised platform at a level of truck body. It shouldn’t be thrown/dropped from the
truck on to the ground.

2. The drums shall be stored on metal floor or floor made of bricks. Flanges shall be
in vertical position with space in between the drums as unsystematic keeping of
the cable drums will result in damage to the cable.

3. Drum shall be rolled in the direction of arrow marked on the drum and unwind-
ing of the cable from the drum should be done by loading the drum on the jacks
and rotate the drum or by putting it on turn table, flat on the flange

4. The cable drum shall be preferably metallic for more durability of drum

5. Before laying AB Cables, ensure cable drum number and its length, check screen
continuity of each phase and make sure that required size and numbers of pulleys
are available for pulling cable from the drum for laying.

6. Ensure cable is not laid on the ground. In case it is laid on ground then ensure that
any kind of traffic shall not passes over cable, which is on ground

7. Dragging of cable on road/hard irregular surface/rocky area shall not be done.

8. The unreeling of AB cables shall be continuous so as to prevent the formation of
loops between the supports.

9. To avoid the cable from touching the ground pulleys may be used on the poles
to draw the cables . The pulleys used shall have smooth surface such as ABS
pulleys

10. Proper tools as recommended by manufacturers shall be used during installations
11. Jointing is very important which is to be carried out by skilled personnel

12. It is recommended to give training to the field staff for the handling,

©

transportation and erection of ABC by the specialists in the field
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13. The Cu Screen resistance shall be measured before and after the joints of ABC
are made

14. Megger value of the cable also shall be measured before and after the cable

joining
11. Recommendation on the relay setting

One of the issues faced during faults is the burning of the ABC and the
messenger . The burning and subsequent fire is due to the delayed tripping possibly
due to low fault currents. As the inverse time relays operating time is directly
proportional to the fault currents, the lower the fault current, the lower will be the
operating time of the relays. The basic issue of non tripping in the 11 kV distribution
is due to the high impedance of the fault. Hence if thereis no other down stream
coordination requirement, a sensitive earth fault setting with a fixed time delay of 1
sec and a current setting of 10 A may be adopted so that the feeder will be tripped in
1sec for very low fault currents.This setting is proposed in addition to the existing
other settings in the 11 kV feeders

12. Load flow requirement for power evacuation

As per the recommendation of CPRI Banglore during the discussion, load flow
study is recommended if the length of the AB cable is more than 25 KM and the
11kV feeder is used in a ring network or for power evacuation from the generating
station.

13. Short time current rating of the conductor of HT ABC

Even though the normal fault current in the substation is more than 11 KA in
some cases , 120 sq mm ABC with a short time rating of 11.3KA / 1 sec is generally
sufficient in most of the places. Also as the fault current magnitude is high near to
the substation , the relay operation is faster and would not take more than 150 msec
(with assumed overcurrent setting of 400A/0.05 TMS SI) to clear the fault. This
short operating time would enhance the fault current withstand capacity of the con-
ductor to a level of more than double the 1sec rating.

The table below shows the relay operating time of the feeder for different fault
currents Also the time required to reach the allowed maximum temperature of 250
degree is calculated . It can be observed that , the time of operation of the relays are
lesser than the time required for the cable to reach the maximum temperature . Hence
even with 20KA fault current, the 120 sqmm ABC cable is is having sufficient rating
to use near to substation with high fault levels. &
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Table 4 Fault current in ABC and the relay operating time

SL | Size of ABC | Fault current | Time to reach | Back up Relay Remarks
No | insqgmm in KA Max temp Relay operating time
eraturein sec | setting in Sec with 50
msec CB open
time
1] 120 10 1.23 400A/0.05 ABC is within
TMS (SI) | <0.150 safer limit
2| 120 15 0.55 400A/0.05 ABC is within
TMS (SI) | <0.150 safer limit
3| 120 20 0.31 400A/0.05| <0.150 ABC is within
TMS (SI) safer limit

14. LT-ABC Installations

There are not much issues reported with LT-ABC as there are in HT-ABC. The

main reason may be that there is no earthed metallic screen in LT-ABC which can lead
to a flash over consequent to an insulation failure. But there are issues connected with
the service connection distribution boxes in LT-ABC installations. The earlier versions
of the distribution boxes were mainly spring loaded connectors with limited spacing
between phases. The following problems were reported in these boxes.

1.

When the WP wires are inserted in the spring loaded connectors, the spring
pressure is causing breakage of the wire if it is a smaller gauge one.

The area of contact is very small leading to arcing

Since the bottom side of the box doesn’t have proper IP protection, moisture
ingress is possible and flash over occurs between adjacent phases which have
limited spacing in between. This occurs mainly near the sea where there is
possibility of saline ingress.

The suggested solutions for the above problems in spring loaded distribution boxes
with low phase segregation are:

1.

Fold the end of the WP wire to form two or three line contacts under the spring
loaded connector so that the wire does not break and sufficient area of contact is
also achieved.

In areas where problems of flashing is observed, convert the three phase boxes to
single phase ones by looping the adjacent phases/neutral and use it for single
phase connections only. Three phase connections from the pole may be provided
using insulation piercing connectors or satellite connectors i
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The boxes shall always be kept properly closed.
4. Ensure that there is no gap at bottom cable entry points for moisture ingress.

Ensure that specified load is not exceeded and in case of higher load, direct con-
nection is given with insulation piercing connectors of sufficient capacity.

6. Innew installations, distribution boxes with screw/allenkey type connectors with
sufficient separation between phases shall be specified. Sufficient load carrying
capacity and fire retardant VO specification for the bus bar insulation and
enclosure shall be given in the technical specifications and these shall be ensured
during acceptance tests.

It is essential that we move to insulated distribution lines for reducing losses,
improving reliability and avoiding accidents. The losses in jumpering and tree touchings
can be avoided by using LT-ABC. Majority of accidents to public are from contact
with live conductors which can be avoided by using LT-ABC. Interruptions can be
reduced to a very large extent.

The cost is now observed as a deterrent in moving towards LT-ABC. But
competitive price can be ensured by centralised purchase and competitive labour can
be obtained by developing local contractors instead of turn key contracts.

15. Selection Criteria for Covered conductor, ABC and UG cables

Many aspects of locational, technical and cost considerations are proposed for
selection between covered conductor, ABC and UG cable as explained below

15.1 Locational considerations for choice between CC or ABC and UGC

1. In places where there is high congestion of utilities uderground, UGC will not
be feasible

2. In places where the ground strata is very hard, trenching or HDD will be very
expensive and hence UGC will not be economically feasible

3. Where there is possibility of frequent underground activities for road expansion
works, water pipeline works and communication cable works etc, the possibility
of damages to the UG cable is higher and this will increase the future
maintenance and replacement of the cable and hence will lead to higher life cycle
cost in the case of UG cable.

4. Where the roads are end to end tarred with no berm, especially BMBC roads, the
compensation to be given for road cutting will be very high and hence UG
cabling will be very expensive.

g
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In narrow winding roads, HDD will not be possible and trenching will be
difficult if alternate provision is not available for traffic diversion. In such cases,
covered conductor or ABC may be a better option compared to UG cable.

When the continuous current rating requirement is very high, the weight of the
conductor/cable will be very high in the case of covered conductor and ABC
leading to a corresponding increase in the pole supports required. Hence UG
cable will be more suitable when the continuous current carrying capacity
requirement is high, say, more than 300A.

Expenses for trenching and HDD is not involved for cable laying through utility
ducts. The threat of damages are also not there in this case. Hence UG cable is
most suitable along roads where there are utility ducts.

UG cable can be opted in areas where there are high chances of damages by tree
falling and also areas where over head installations are not permitted.

15.2. Locational considerations for choice between Covered Conductor and ABC

1.

ABC is a cable with earthed metallic screen. Hence no electrical statutory
clearance required, only working clearance is required. Hence ABC is more
suitable in cases where sufficient clearance cannot be maintained from buildings,
structures, trees etc

In locations where there is chance for tree falling on lines, ABC installations can
be designed so that the clamps break without causing damage to cables or poles.
In the case of covered conductors, there is chance of breaking conductors or poles
and hence ABC is preferred in such locations.

ABC is more suitable for lines involving more than one circuit of HT or LT as it is
required to keep only working clearance between circuits. Advantage for main-
tenance purpose is that calculated risk can be taken during maintenance without
switching off other lines as being done in multicircuit EHT lines. But this is not
possible in covered conductor. Covered conductor is to be treated as bare
conductor for statutory clearance and safety aspects. Advantage regarding
capital expenditure is that, more than one circuit of ABC can be drawn along 9m
PSC poles. But A type poles may be required in covered conductor for
maintaining statutory clearance.

Covered conductor has lesser weight compared to ABC. Hence longer span is
possible. But average span in Kerala scenario is below 30 metres even in the case
of raccoon conductor. Covered conductor will have the advantage of possible
longer span over ABC in places where straight stretches of line can be drawn. g&
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5. ABC has the limitation of fault carrying capacity of the copper screen where as
covered conductor do not have. Hence failure chances are higher for ABC
installed at locations with high fault levels. This is an advantage for covered
conductor over ABC near EHT substations of high fault levels.

15.3. Technical and Commercial Considerations

1. World wide, covered conductors were evolved as a cheaper alternative to ABC.
But in India, covered conductor costs almost double that of equivalent ABC. Also,
the higher span advantage of covered conductor will not be appreciable in the
Kerala terrain. Eventhough covered conductors has lesser fault chances, the life
cycle cost is expected to be still higher. Hence, in the present prices, covered
conductor may be chosen only in cases it has some specific advantages.

2. Eventhough the constructional features of covered conductors are inferior to that
of ABC, the cost of covered conductor is higher probably due to market forces
and apprehensions about failure of ABC. One reason for higher pricing of
covered conductors in India is that it is now mainly imported. Domestic
manufacturing is coming up and hence prices may become competitive. Use of
covered conductors in comparison to ABC can be increased when it becomes more
price competitive.

3. It is learned that bulk orders may fetch better rates and quality for ABC and
covered conductor. Hence it is suggested that ABC or covered conductors shall be
purchased only centrally.

4. The small quantity turn key contracts being given now for ABC and covered con-
ductor are not advantageous. Only few local contractors may quote for this and
hence the rates will not be competitive. It is suggested that bulk quantity central
purchase shall be done for the cable/conductor and labour contract shall be given
for the installation.

5.  Quality of material is a major factor affecting the life of HT-ABC installations.
Hence quality of ABC shall be ensured through stringent specifications. It shall be
specified that acceptance tests will be done at accredited labs like CPRI rather
than the suppliers facilities. At present there is no Indian Standard (IS) for the
11kV ABC or Covered conductors

6. Proper material handling and good workmanship should be ensured for trouble
free operation of ABC installations. For this, section/subdivision level contrac-
tors/workmen shall be developed through training and other facilities. Employ-
ees shall be trained for effective supervision of ABC installation work. The PMU
team entrusted with quality assurance of HT installations shall be specially trained
in ABC installation and they shall give proper guidance to supervisors during
installation of ABC. &
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16. Recommended specification changes for HT ABC

1. The use of Aluminium as metallic screen shall be avoided. Copper tape with
thickness not less than 0.045 mm and an overlap of 15% is recommended. It is not
economical to increase the metallic Cu screen thickness from the present thick-
ness of 0.045mm. However, the moisture ingress to the insulation can be reduced
by keeping the overlap of the metallic screen to a minimum of 15 %.

2. The outer sheath shall be PVC of type ST2 IS 5831-1984 with latest amendment

For phase differentiation, it is proposed to provide encryption on the outer sheath
and to avoid the identification tag now being provided inside the conductor.

17. Conclusion

Installation of insulated conductors and cables in the distribution network of
KSEBL will be a major step towards the goals of quality, reliability, loss reduction and
safety. Insulated systems always outweigh the bare conductor installations in all these
aspects. Cost is a major criterion for the choice. Eventhough the initial investment will
be high in the case of insulated systems, the life cycle cost may not be high considering
the long term benefits in energy savings, increased revenue, avoided accidents,
reduced maintenance and customer satisfaction. A judicious choice has to be made
among the various options in the insulated systems namely, covered conductors(CC),
aerial bunched cables(ABC) and underground cables(UGC). The three options have
their own merits and demerits depending on various factors. Necessary inputs to make
this decision is given in the report. Financial considerations are also important in
making the decision. Market forces and quality aspects play a major role in deciding
the prices.

Quality of material and workmanship matters much in insulated conductors and
cables, especially in ABC, compared to bare conductor installations. Centralised
purchase with strict quality assurance and labour contract is learned to be better than
turn key contracts. For labour contracts, local contractors and supervisory staff has to
be developed through proper training. Proper tools should be made available for
installation.

Among the three choices of CC, ABC and UGC, ABC is more susceptible to
quality and workmanship, eventhough they are much cheaper compared to covered
conductors at the present prices in India. The failure analysis and continuous
improvement of quality through purchase interventions, better material handling and
workmanship are very important. There are many technical aspects to be considered
for ensuring construction standards, ease of maintenance and safety in the case of

©

27



‘) HYDEL BULLET

ABC. The various aspects detailed in the report shall be ensured for an economical,

reliable and safe distribution network.
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NOTE

Please find the study reports on ABC in distribution systems in Tenaga
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Distribution Network. As such, the report may be considered only as
observations & studies and may not be be considered as approved solutions.
But these reports shall empower field engineers to take appropriate
precautions while implementating ABC in their area of control and
responsibility.

Er. C.P. George, Deputy Chief Engineer (Rtd.)
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We have only this MOMENT

We know clock reads time. But what is
time. It is hard to define and understand
the true nature of time. To us time is the
ongoing and continuous sequence of
events that occur in succession from past
through the present to the future. Is time
an illusion. How to distinguish between
past, present and future, since all these
exist in the same moment. Is there really
an order to the time. We cannot see, touch
or taste time, but we can feel its passage.
Same is true for God. He is omnipresent.
Can Time be a synonym for God. After
Sun, the closest star to earth, Proxima
Centauri is four light years away, which
means their present is four years older to
earth?. Science has proved that faster you
move slower is time. But we feel time is
slow when we wait, it is fast when we are
late, it is long when we are bored and it is
endless when we are in pain. Every time,
we feel time by our psychological condi-
tions rather than the clock. Two persons
have different perception about passing of
time.

When time started. Is time eternal.
Scripture says God, the creator existed
before the time began. Did time existed
before the start of universe. Stephen
Hawking the English theoretical physicist
in his book "A brief history of time "-1988-
says the universe has not existed for ever,
rather the universe and time itself had a
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beginning. To quote his words "One could
still imagine that God created universe at
the instant of Big bang, or even afterwards
in just such a way as to make it look as
though there had been a Big bang, but it
would be meaningless to suppose that it
was created before Big bang". Big bang is
estimated to have happened 15 billion
years ago. He adds, the beginning of real
time ( = actual time of process) would have
been a singularity ( = strangeness) at which
laws of physics does not hold. Neverthe-
less the beginning of universe would have
been determined by the laws of physics.
One that had a beginning should have an
end too !. What is the physical reason that
time should have a beginning. Any physi-
cal theory is provisional/hypothesis till it
is proved by many experiments.

The word time has Germanic ori-
gin. The Anglo Saxons, the descendents of
Germanic people - 5 to 10 century CE -
the word 'tima' had two meanings, time
and tide. May be, since both wait for none.
The ancient Greek had two words for time,
chronos and kairos. While chronos was
quantitative kairos was qualitative in na-
ture. The phrase 'time is money ' came from
the book 'Remember time is money '- 1748
- by Benjamin Franklin one of the found-
ing fathers of USA. The phrase 'high time'
denotes the warmest time of the day. It
also means happy and jolly time. Just like



chronological time, to which we all are
aware, there is psychological time. Psy-
chological time is the product of mind. It
is the preoccupation of mind with unpro-
ductive thoughts of past and future. It
pulls our attention away from the present
creating an unsatisfactory life. The chro-
nological time can turn into psychologi-
cal time when we begin dwelling on past
and future.

Why time moves forward only. The
question why time is irreversible may be
the biggest and unresolved question in sci-
ence. Think of a paradox, where you travel
back in time and able to kill your parents
and prevent your own birth. Time fly over
us but leaves its shadows behind. Before
we know the full of future it is past. An
inch of time is an inch of gold, but we can-
not buy an inch of time with an inch of
gold.

Time reminds only one thing, our
death. Tomorrow is promised to none.
Time recall everything we own, our trea-
sured beauty, our hard earned money, the
reputation we built up over years, every-
thing become of no value to us. All these
will be cut off when the physical body
ceases. Death is certainty. We fear death.
We want some form of continuity after
biological death. So we - religions - in-
vented all the lovely comforting theory of
rebirth, karma,resurrection and all rest of
it. We project the past through the present
to the future and thereby hope and de-
spair are born. To learn about death the
mind must be in a state of nothingness.
That is possible when we learn to die our
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yesterdays and make our minds new/
fresh. That is the moment when our minds
shape time and not shaped by time and
we are free from the slavery of time. Such
living has a quiete different meaning.
We have only this moment. Noth-
ing else is guaranteed. This moment is our
life Be happy in this moment. This moment
is sparkling like a star in our hands and
melting like a snow flake. Time is what
we want most but what we use worst. We
feel alive when we are suffering or when
something overwhelms our ordinary life.
That's why things that are worst to un-
dergo are best remembered. By the time
we turn wise most of our hair has been
loved off, our eyes drop out and we get
loose in joints. Twenty years from now we
will be more disappointed by the things
we did not do than by the things we did
do. Approach life saying I can't believe I
did that than look back and say I wish I
did that. Sometimes there is no next
time,no time out and no second time.
Sometimes it is now or never Hard times
are often blessings in disguise
Let it strengthen us. No matter how much
it hurts, hold our heads up and keep go-
ing. When we have a rough month or a
crappy year, if we have learnt from it, the
past was never a mistake. So take all crazy
experiences and lessons and place them
in a box labeled 'Thank You '. When we
rise in the morning think of what precious
privilege God showered on us, to be alive,
to breathe, to think, to enjoy, to love, to
smile,and to help others. Make use of this
moment. This moment is only ours.

*
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lEPUBLIC DA

26th January

On this day, let’s recall the true heroes of India

who sactificed theix lives to give us freedom.
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