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IT" BUGS " IN KSEBL

Durlng this era of Information Technology where organisations are

moving to leverage Artificial Intelligence, Block chain Technologies and
Business Data Analytics, KSEBL is grappling with problems related to its
software implementation which is getting worse day by day.The hiccups in
the day to day usage of the softwares after the latest updates has caught the
entire field staff on the wrong foot and they are made to face the wrath of
public State wide. It is true that problems can occur in such systems but the
matter of real concern is that how fast and effectively can the issue be
overcome by the concerned. The continuation of the issues clearly show that
there is some systemic problem in IT wing in KSEBL which has reached its
limits and currently there seems no way around in solving the erisis onee for
all. The management needs to look into this issue with all seriousness since it
can really eat into the revenues very fast. The lackadaisical approach of the
management in this seriousissue is a matter of grave concern.

It is understood that the issue started with a web server updation carried
out during the Pooja holidays. After the updation several problems started
cropping up.The application was continuously crashing and in the section
offices, all works starting from cash collection, demand generation, service
creation, service closure and other allied works were getting deeply affected.
The report generation had to be blocked for the whole day for enabling cash
collection. This affected the Disconnection and Dismantling process. Day by
day the problem got worsened forcing the management to give directions via
Whatsapp groups to stop the physical disconnections at the consumer
premises. The issue was no different in ARU's and other offices thereby
seriously affecting the day to day functioning,
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Eventhough all softwares have their
own problems intermittently, the most
affected is Orumanet which has gone from
bad to worse. The other softwares like
SCM, SARAS, Energise, CCC which were
working normal before the updation were
also badly affected post updation. Hence
all the works related to Distribution offices
were badly affected during the month of
October. Several attempts were carried out
by the IT wing for rectification, but still
the server/software crashing continues
regularly at the Distribution offices.

SARAS software which is the billing
software is widely used in ARU offices.
Due to continous breakdown in this
software all the work and purchase bills
processing are delayed affecting the timely
payment to the contractors. SCM is the
material management software which is
used in distribution offices. Due to
slowdown, although the physical
transaction of materials were not affected,
the simultaneous entry in SCM stock were
delayed and in many Sub Regional Stores,
there was mismatch between the issued
materials physically and through software
due to delayed entry in the software.

Widespread negative publicity was
there in the print media and mass media.
Trolls, cartoons became widespread in the
social media and consumer dissatisfaction
could be gauged from the various posts/
comments emanating in the social media
based on the incidents faced by the field
staff. This has dented the image of the
organisation among the general public.

The problems associated with IT were
in making for last several years and is
expected to be worse in coming years. We
are of the opinion that Management is

deliberately kept in dark regarding the ills
plaguing IT. The department is kept as a
safe heaven for some to escape from the
routine general transfers for years together
and for somehow clinging on to the posts
by union/association affiliations and/or
through the biased support from the
superior officers. If a realistic assessment
of the capabilities of those working in IT
is carried out , it will be exposed that only
a handful employees only will be eligible
to continue in their present posting in the
IT wing. The management needs to look
into this aspect without delay.

No concrete steps has been taken to
address the policy paralysis that has
gripped KSEB IT. No upgradation of skills
and no fresh thinking is happening in our
IT wing. A mere look at the actual projects
reveals that mostly only those projects
pushed by Central funding and devised
by Central Govt policies are being
implemented. Those projects which could
have been a transformation to our
organisation and should have been a
flagbearer is now really in shambles due
to lack of vision regarding the objectives
and requirements of the projects getting
implemented.

Engineers’ Association had pointed
out during several interactions regarding
the requirement of an efficient and
properly implemented IT in the
organisation. IT implementation should be
with a vision of transforming the
organisation rather than converting and
capturing the existing business processes
as such. Business process Reengineering
is a part and parcel of any IT development.
Previous attempts to outsource the
softwares have been a failure since there
was an attempt to purposefully degrade



the outsourced softwares by insisting that
they should provide all and sundry
functions in their software, did not
provide a clear cut specifications or
requirements in our tender, did not
provide necessary requirement to
contractors while implementing, did not
give timely payment to the contractors,
bills are blocked for petty reasons and bad
decision making, and altogether we
constantly blame these softwares for not
getting the output that we cherish. But
when it comes to in house developed
softwares we gracefully accept it as part
and parcel of our system and accept the
lethargical attitude as our own
manifestations.

KSEBL as a utility is a pure technical
organisation and its IT SRS (System
Requirement Studies) should be designed
and devised properly with utmost care
and consultations. Being in need of
several technical software packages to be
run without any problems, it need a
reliable, trouble free and flexible
operating system and database structure.
The present policy regarding the adoption
of opensource software to run the systems
needs a serious relook in this regard. For
example there are no known user friendly
and reliable GIS or load flow packages in
opensource platform which can be used
off the shelf. Building such software
packages from scratch is an unnecessary
waste of money, time and waste of
Human Resources. It is also a very wish-
ful thinking that, the functions build with
25 to 30 years of efforts and experience in
proprietary software can be build and
developed within some 1 to 2 years in an
open platform. If that was so it could have
been developed much earlier. KSEB
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planning to develop an ERP system with
in house development is a folly and can
only be construed as another decision
without any real vision in the systems
required in the business.

It has to be reiterated once again that
IT development is not our core function.
It should be left to experts who are
updated and current with new
technology trends. Our IT department
should only be an enabler which should
effectively communicate our requirements
and suggestions to both Managementas
well as the developer. We are in the power
business and as a power utility our focus
should be on the various aspects of power
business.If we shift the focus from the core
function, our manpower becomes a waste
and inturn our core business will be
affected. Resource utilisation should be
focussed on the core functions and not on
the other aspects. We should be able to
work hassle-free on softwares and should
be able to demand damages on non
functioning and errors cropping up in our
software packages.

Management should begin
consultations with all and should take up
with Government in adopting an IT policy
which suits the organisation.IT policy
should not be rigid in only choosing open
source platform and should allow the
organisation to chose the appropriate
platform as per technological needs. In the
fast changing IT world catching up and
leveraging the new technologies to our
strength is very essential going forward.
To become competitive in the power
utility business is the key to the solution
for the threats of privatisation. Timely
action is the key to success, especially in
Information Technology.

*
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EVALUATION OF UTIITY GRADING: ISSUES THAT NEED
TO BE ADRESSED DURING KSEBL RESTRUTURE.

The Seventh Integrated Rating for State
Power Distribution Ultilities published on
October 2019 and KSEBL has got 18" place
among 41 utilities. KSEBL has awarded with
a rating of B+ by the rating agency CARE
engaged by the Power Finance Corporation,
as mandated by Government of India for
evaluating the performance of the state
utilities. The State Power/ Energy
Departments and private sector distribution
utilities are however not covered under the
integrated rating exercise.

Utilities with score between 50 and 65 is
awarded with B+ grade and as per the
grading definition, B+ grade means
moderate operational financial performance
capability.

The question is whether the performance is
enough for a state like Kerala where the
people in the state is highly literate and the
consumers are highly vibrant and
responsive. With a floating population of
large number of NRIs in the state, the
performance is far below the desirable level
and need to improve a lot.

As per the report, the Key strengths and Key
concerns of the organisation are

Key Strengths
> Low level of AT&C losses at 12.78%
in FY 2018 (PY: 13.17%)

»  Satisfactory billing efficiency of about
90% in FY 2018

> Satisfactory collection efficiency of
around 97% in FY 2018

Er.C
Deputy Chief Engineer

.P. Gebrgé

»  Timely payment of subsidy by the State
Government

»  MYT tariff petition filed
Key Concerns

> Low cost coverage ratio of 0.91x in FY
2018 (PY: 0.85x) and losses reported in
the past

\4

Tariff orders not issued for a long time

> High employee expenses which stood
at 24.7% of total revenue and relatively
high O&M cost

»  which stood at 6.6% of total revenue in
FY 2018

»  No unbundling on functional lines

As we know that these issues or
parameters are highlighted based on the
data reported by KSEBL and hence need an
evaluation on real issues with respect to the
relevant aspects. Kindly note that the
comparison supposed to be between the
unbundled distribution utilities in the state
sector. But KSEBL is not unbundled, and our
distribution utility is not functioning as an
unbundled utility in structure wise or
management wise. We have no HR system
which is correctly being used only for
Distribution function. That is O & M
function of the distribution assets. >
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Regarding the Key strengths, we have real
issues with respect to the AT & C losses &
Collection efficiency.

AT & C Loss:

As per the grading report, low level of
AT&C losses at 12.78% in FY 2018
(PY:13.17%) has shown as the key strength.
But an evaluation of the real facts in the
system questions the reliability and
credibility of the claim on various grounds.

As per the guidelines given by
Government of India, the AT & C losses
need to be calculated as defined in MoP
Letter No.CEA-GO-17(11)/1/2018/DP&R
Div/408- 530 dated 08.08.2018 on
“Addendum to methodology for calculation
AT&C Losses and ACS - ACR Gap”.
Accordingly, the AT & C loss need to be
calculated based on the “net input energy”
to the distribution licensee.

Lack of functional segregation:

The issue with KSEBL is the lack of
well-defined interfacing point between
transmission and distribution function.

As per Section 2 (72) read with
Section 2(73) & 2(74) of EA 2003, “the
“transmission lines” include all high-pressure
cables and overhead lines (not being an
essential part of the distribution system of a
licensee) for transmitting electricity from a
generating station to another generating
station or a substation, together with any
step-up and step-down transformers, switchgear
and other works necessary to and used for the
control of such cables or overhead lines and
transmission function is the conveyances of
electricity by means of transmission lines.”

As such, the transmission loss must be
restricted to the loss of electrical energy in
the “transmission lines” during the
conveyance of electricity.

10

But the transmission wing in KSEBL is
entrusted with many distribution assets and
involved in many distribution functions, if
we evaluate its area of activity comparing
with the statutory segregation of functions
as per Electricity Act, its subordinate
regulations and policies. As such, there is
no visible segregation between
transmission and distribution function
under the KSEBL transmission wing. This
along with lack of awareness regarding the
statutory functional distinction makes the
energy accounting and energy audit in
KSEBL meaningless.

Consequently, there are no interfacing
meters installed at appropriate interfacing
points for proper accounting of input energy
as specified in the CEA metering regulation.

In short, the input energy to the
distribution the licensee is only an estimate
as per the whims and fancies of the
individuals calculating the relevant losses.

Increase in percentage of LT energy sale.

Another  important  factor  that
questions the reliability and credibility of
the less AT&C loss claim is the data of
energy sale. Please find the table below of
the data on LT energy sale data from KSEBL
ARR petition.

The data provide us with an increase in
percentage of LT energy sale by KSEBL. As
the energy sale in LT demands 6 to 8%
excess distribution loss due to
transformation loss (nearly 2%) from HT to
LT and lines losses (4 -6%) compared to the
sale of energy in HT level. Kindly note that
the energy sale at LT level requires nearly
656 times the line losses than the same
amount of energy sold in HT if we use the
conductors of same specification.

Moreover, the LT/HT ratio for the entire
state during 2017-18 is 4.7:1 which is far
below the CEA recommended ration of 1:1.

i
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LT Energy Sale Data
2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 201713
Sub Total(LT) 11524.56 12158.66) 1269472 1352031 14428.16 15068.35 15470.15
Total Sales 15980.53] 16838.24] 1745405 1842627 1932507 20033.25 20880.7
LT Sale % 7212% 72.80%{ 72.73%| 73.38%| 74.66%)| 75.20% 74.09%)
In short, the claim for improvement in AT accounting of energy transaction in real
& C loss cannot be considered time. Moreover, the employee expense for

seriously unless it is supplemented with
actual measurement of energy at
appropriate  location with  time
synchronised meters and real time energy
audit.

Employee Cost:

High employee expenses which stood at
24.7% of total revenue and relatively high
O&M cost which stood at 6.6% of total
revenue are reported as key concerns in the
grading report.

It is to be noted that the data collected from
KSEBL is that of an integrated utility and
same was compared it with other
distribution utilities. While comparing the
employee cost with other state utilities; we
need to think about the functional structure,
work classification and accounting
mechanisms used by other Generation
companies, State Transmission Utilities and
Distribution Licensees in the relevant States.
Comparison and evaluation are meaningful
only if the execution mechanism, functions
and system of accounting followed by
KSEBL in Capital and O&M works is in tune
with other utilities. Almost all the States
have restructured their power sector in
functional way. Generation, Transmission
and Distribution activities are clearly
marked as distinct activities and the
interfacing points are fixed. In some States
these interfacing points are installed with
time synchronized meters, as specified in the
tariff policy, to ensure correct

the O & M works only need to be
considered as employee cost and the
expense of an employee for a capital work
is supposed to be accounted in the
relevant asset generated by them.

The very basic fact that the functional
jurisdiction of the transmission and
distribution wings in KSEBL is not in
synchronism with the functional
segregation envisaged by EA 2003 and its
sub-ordinate regulation makes things
complicated for easy and transparent
accounting of expenses as desired. The
jurisdiction of the distribution wing in
KSEBL do not cover the entire distribution
function envisaged by EA-2003 itself make
a genuine comparison with other
distribution utilities meaningless. We still do
not have a designated interfacing point
between transmission and distribution
which makes many concepts complicated
and confusing. The comparison between the
employee costs is relevant only when KSEBL
is placed in the envisaged playing ground
by the State Government and through
relevant regulations by regulator.
Accounting the total salary expense of
employees engaged in Generation,
Transmission, Distribution, SLDC and Civil
wings of KSEBL as employee cost and
comparing it with the O&M employee
expense of other distribution utilities is
nothing but manipulation of facts and hence
the reasons for delivery of such data to the
grading agencies need to be explained by
the management. o

11
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Only the salary expense of those
employees utilized for the O&M and
recovery of energy charges need be
accounted as employee cost. The cost for
capital works needs to be accounted in such
projects or works as per the relevant
provisions. For example, the entire salary
expense of the IT wing in KSEBL is
accounted as employee cost against the
provision of capitalization and asset
generation with 5-year useful life as per
CERC/SERC regulations. As such, instead
of earning loan cost and depreciation cost
by reflecting the same in the tariff, their
salary is treated as an expense to the
organization. Similarly, the salary of the
employees deputed for the solar survey,
need to be accounted to the “Soura
Company” and not in the KSEBL ARR as
employee cost. In short, there need to have
a clear demarcation of functions and the
employees earning salary from KSEBL
based on the salary expense projected in
ARR need to be reflected from KSEBL O&M
function only. The salary expense of those
employees working for the JV companies or
Hydel Tourism need to be booked against
their appropriate function. As such,
deputation of the employees for other
functions need to be done with proper
accounting of salary expense.

The consultancy/ advisory services
provided to the local bodies and other
government projects, the DSM Activities
except faulty meter replacement & the
activities connected with renewable
energy integration by KSEBL employees
need to be charged and accounted
appropriately to ensure accuracy and
transparency of the employee cost.

Another important aspect is the
supervision charges earned by the KSEBL

12

engineers and field staff from the deposit
works and the streetlight maintenance. The
income received from such activities need
to account properly and deducted from
employee cost to ensure transparency,
clarity and accuracy of employee cost.

As such, the total salary expense of the
entire employees in KSEBL cannot be
projected as employee cost and hence need
to take appropriate steps to filter the actual
employee cost involved in the O&M works
in distribution, transmission and generation
functions as envisaged in EA 2003 and its
sub-ordinate regulation.

In this context, it is good to know that the
annual income of Power Grid
Corporation of India earned from the
technical services during 2017-18 is Rs. 668
crores. And KSEBL still do not have
vision towards the best utilization of the vast
resources of technical skills under its
disposal...!

Restructure and Functional issues.

We have Electricity Act 2003, which
envisaged functional restructure of the
integrated functions; the generation,
transmission, distribution, trading and load
dispatching. All the subordinate
regulations, policies, programs, funding,
evaluation of the performance etc. are now
been decided and implemented based on
these functional requirements in national as
well as in state levels. Being a part of the
national grid in power sector, Kerala
cannot not have a separate existence with a
different philosophy. Moreover, these
functions are technically and managerially
different with entirely different challenges
to be addressed for efficient operation of
the grid & the sector. They need different
technical competencies and management
philosophies for development, operation

i



and maintenance of efficient functional
systems.

The present inefficacies and lack of
accountabilities in KSEBL are very much
attributed to the lack of proper functional
clarity and demarcation in functions
accounts & HR management. The lack of
clarity and demarcation in functions,
accounts and HR management leads to lack
of accountability in jobs and lack of
efficiency among the employees. This ends
up at lack of efficacy in the operation of the
organization. Moreover, as seen above, the
false projection of critical parameters for
evaluation of the performance shall do much
more damage by misleading the policy
makers and decision makers to take bad
decisions.

As we have seen, the correct and
direct derivation of the important
parameters like “AT & C loss” and “
Employee Cost” as envisaged in the
statutes and policies are very important in
identifying real issues being faced by the
organization for ensuring the efficiency and
effectiveness in its operations. This shall be
possible only if we follow the correct
structure for the organization, which should
easily ensure the correct measurement of
energy and accounting of energy at various
interfacing points along with various costs
involved in handling the electricity and
maintaining the assets. As such, the every
purpose of reform act, the relevant polices
for improving efficiency of the sector is
beaten by this way of function without
clarity, vision and accountability.

The present structure in KSEBL do not give
much importance to the functional wise
measurement and accounting of energy
handled by each Business Units due to the
overlapping of functions and functional

HYDEL BULLET (€3

controls. Moreover, the cost involved in
developing, maintaining and operating the
functional system need to be evolved
directly with clarity as a part of its normal
functions. Then only a continuous and
automatic monitoring and evaluation of its
functional efficacy at various levels shall be
possible with minimum efforts. It is very
important that the restructure of the
organization need to take care of these
aspects which enable the direct accounting
of handled energy at functional level along
with the cost of handling the electricity with
enough clarity and transparency. The
efficient operation of each function is very
much depending on the development of an

efficient  functional system and
restructuring the organization along
envisaged functional lines is the

pre-requisite for direct measurement of
parameters which shall make the system
directly accountable. The lack of clarity or
contradictions of the KSEBL structure with
statutory functional requirement will make
the works, the operations, the HR
management and the accounting
complicated, erroneous and manipulative.
All these shall end up adversely affecting

the operational efficiency of the
organization.
As such, we need functional

demarcation of Generation, Transmission,
distribution and load dispatching as
envisaged in Electricity Act and its
subordinate regulations and policies.
Building and operating a Train Engine as
per the specification of the existing rail
system is the only way to operate the
transportation system efficiently unless we
are building a system exclusively for our
own hometown...!!

*
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Er. Parameswaran S retired as Chief Engineer
(Distribution - North) Kozhikode on 30.09.2019

He joined KSEB as Assistant Engineer at Parali 110 kV
Substation on 28.02.1990. He has served KSEB for more than
29 years and has contributed a lot in Transmission,
Generation and Distribution areas. He is a very loyal
% member of our association and was Chairman of Malappuram
and Palakkad Units.
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A

Er. Meena S retired as Deputy Chief Engineer,
Electrical Circle Alappuzha on 31.07.2019.

@PANJCAIBMEMBRU3
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Stories that Inspire... Amey Hegde
“Nick” Vujicic

Nicholas James “Nick” Vujicic was born on 4 December 1982 with tetra-amelia
syndrome, a rare disorder where there is absence of all four limbs.

As a child, he struggled mentally and emotionally as well as physically, but eventually
accepted his disability and, at the age of seventeen, started his own non-profit
organisation, ‘Life without Limbs.’

Despite being born without arms or legs, Nick’s challenges have not kept him from
enjoying great adventures and a fulfilling and meaningful career. Nick has overcome
hardships by focusing on the belief that he was created for a unique purpose, that his
life has value and is a gift to others. Vujicic presents motivational speeches worldwide
which focus on life with a disability, hope and finding meaning in life.

*

Obituary

Er. George Skaria P.
Deputy Chief Engineer

O/o. the Chief Engineer (Transmission - North)
Kozhikode

We offer our deepest and most sincere Condolences

to this loyal member. May his soul rest in peace...

26
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Protective grounding requirements for
transmission and distribution lines

Introduction to protective grounding g

This technical article covers protective grounding requirements o/

for steel tower and wood pole supported transmission and erﬁ
distribution lines, and insulated power cables. Protective grounds ‘\I ol

must be installed so all phases of lines or cable are visibly and
effectively bonded together in a multi-phase "short" and connected
to ground (earth) at the worksite.

Er. Anoop Vijayan

Assistant Engineer

Protective grounding requirements for transmission and distribution lines

Single-phase grounding of multi-phase circuits is prohibited. Conductive objects within
reach of any worker, either aerial or on the ground, should be bonded to this
grounding system. Therefore, a sufficient quantity of protective grounds should be
installed at the worksite in a manner that places them directly in shunt with all points
of contact by workers.

& The earth MUST NOT be used as a protective grounding conductor or as part of a
circuit path between protective grounds in this respect.

Installation of protective grounds on power line structures creates an equipotential
safe work zone on the structure. However, without benefit of installed ground mats,
hazardous step, touch, and transferred touch potentials may exist on the ground near
structure footings and objects bonded to the worksite grounding system during an
accidental energization of the line. o

29



30

‘% HYDEL BULLET

Take a look at the Figure 1 below.

Figure 1 - Graphic depicting step and touch exposure voltages created at earth surface by

Keep in mind that when ground fault current flows there will be a voltage rise at every
connection to earth. No one should approach to within 10 feet of a protective grounded
structure or any other conductive object which has been bonded to the worksite
grounding system unless protective measures are in place to reduce the hazard of step

Condustive :r
Elmemt I

HOTE:

A DonDuTVE Sament
Mgy e g 5e0l, cable,
wahichs oe By nbject
ol of anghring S -
afak '-\01-1.\-1.

current flowing into earth from grounded objects

and touch voltages.

Otherwise, only when necessary to gain access to a structure from the ground, linemen
must approach quickly and mount/dismount at the base of the structure.

Table of content:

1.

o1 B L

Grounding on metal transmission structures
1. Lattice steel structures

2. Slip joint steel pole structures

3. Weathering steel pole structures

4. Painted steel

5. Overhead ground wires

6. Structure footing ground

Grounding on wood pole transmission structures
Transmission line terminal ground switches
Grounding on distribution lines

Surface equipment and vehicle grounding

1. Aerial devices

2. Contact with grounded vehicles at worksite
Grounding insulated power cable
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1. Grounding on Metal Transmission Structures

1.1 Lattice Steel Structures

The preferred method for installing grounds on higher voltage single-circuit lattice steel
transmission line structures, where the conductors are a greater distance from the

structure than those on lower voltage structures, is to install them from the bridge
above the conductors (see Figure 2).

& This configuration minimizes the induction ground loop formed with lineworker
contacting the tower bridge steel and line conductor (along side insulator string). It
also reduces the lineman exposure voltage.

On double-circuit lattice steel transmission structures, the phase conductors should be
grounded to their structure arms above, similar to that shown in Figure 2. Protective
grounds should be attached from the bottom phase up and removed from the top
phase down.

Note that OGW stands for Overhead Ground Line.

[\

Figure 2 - Preferred method for grounding conductors on single-circuit
high-voltage line steel structures

Dashed lines show alternate orientation for protective grounds on smaller (lower
voltage) structures. OGW denotes overhead ground wire. OGWs must be bonded to
worksite grounding system if within reach of linemen. P
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1.2 Slip Joint Steel Pole Structures

Slip joint structures either have bonding cables permanently attached to each joint or
joint resistance should be measured on selected structures after installation and peri-
odically as maintenance personnel deem necessary.

Surfaces where protective grounds are to be attached must be cleaned prior to cable
attachment to ensure a proper electrical contact.

Figure 3 - Slip Joint Steel Pole Structure 110 kV
1.3 Weathering Steel Pole Structures

The highly resistive protective oxide on weathered steel should not be removed.
Protective grounding is best accomplished by welding a copper or steel bar or stainless
steel nut to which a threaded copper stud can be inserted at each grounding
location.

Weathering steel poles should be constructed with bonds between crossarms and poles
and between slip joints to ensure electrical continuity. If bonding straps are not part of
the structure, protective grounding must be extended to a ground rod and to the
overhead ground wire.

Figure 4 - Weathering steel pole
structures in line in Tucson, US
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1.4 Painted Steel

Grounding is best accomplished by creating a ground attachment point similar as
described in above section 1.3. Scraping the paint will seldom provide an adequate
electrical connection, and will require repainting afterwards.

1.5 Overhead Ground Wires

Overhead ground wires must be bonded to the worksite grounding system (structure

steel) with protective grounds if the work places lineworkers within their reach.

The permanent structure hangers for overhead ground wires cannot be relied upon for

good electrical bonding from a safety standpoint.

& Intentionally bonding overhead ground wires to the worksite structure also helps
divert earth fault current away from the structure footings toward adjacent structures if
the line is accidentally re-energized, reducing step and touch exposure voltages on the
ground at the worksite.

However, precaution must be taken to avoid exposure to possible hazardous step and
touch potentials at adjacent structures.

When work is performed in the vicinity of insulated overhead ground wires, the
specified working clearance for a 15kV circuit must be maintained, or protective grounds
must be applied.

Note: All distances in feet-inches, phase-to-ground exposure. For phase-to-phase
exposure, refer to OSHA CFR 29 1910.269, Table R-6.

The importance of bonding overhead ground wires to the worksite structure for electri-
cal safety cannot be overemphasized. Otherwise, a lethal transferred touch voltage can
appear between the structure steel and wire during an accidental energization of the

grounded line, or in some cases due to coupling from a nearby energized line.

1.6 Structure Footing Ground

Before installing protective grounds, permanent grounding for structure footings should
be examined for damage, omission, or other indication of poor continuity between the

structure and footing ground electrode.

If in question, a temporary ground rod should be installed next to the footing and

bonded to the worksite grounding system (steel).
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2. Grounding on Wood Pole Transmission Structures

Preferred three-phase grounding applications on wood pole structures using
grounding cluster bars are shown in Figures 6 and 7. Grounding cluster bars must be
positioned just below the lowest elevation of the lineman's feet for the work zone
(approximately the elevation of the phase conductors) and should be bonded to the
pole structure ground leads if provided.

|
\ Figure 5 - Ground cluster bar attached

to wood pole

The bar provides convenient point of attachment for protective grounds and a bond to
the pole structure ground wire, if provided.

The position of the cluster bar defines the lower boundary of the equipotential work
zone on a pole. Figure 5 shows an example of an installed grounding cluster bar.
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OGW denotes overhead ground wire. OGWs must be bonded to the worksite
grounding system if within reach of linemen. OGWs may be bonded to the cluster bars
or to the grounded phase conductors with protective grounds.

Before installing protective grounds, permanent grounding for pole footings should be
examined for damage, omission, or other indication of poor continuity between the
structural hardware and pole ground electrode.

If in question, a temporary ground rod should be installed next to the pole and bonded
to the worksite site grounding system (see Figure 5).

}T DGWs 'm
[

Figure 7 -  Example
protective gounding jumper in-
stallation showing use of

o
ground jumper

pround chester bar I ,  femporary ground rod fOT’ ungrounded
1%  mround :
= _l "‘-I'Uw structures or structures with
questionable grounding
g J integrity

3. Transmission Line Terminal Ground Switches

Transmission line terminal ground switches may be closed in parallel with personal
protective grounds at the worksite. Closed line terminal ground switches can help
ensure that the protective devices (relays, fuses) operate within the given time/current
relationship to quickly isolate the source of accidental electrical energization.

Also, in many cases closed terminal ground switches will reduce the fault current in
protective grounds at the worksite, which lowers worker exposure voltages.

& However, depending on system configuration and loading conditions, closed terminal
ground switches can increase induced circulating current in the line and multiple grounds
due to coupling from nearby energized lines. This circulating current may be
objectionable when installing or removing protective grounds, or create continuous haz-
ardous levels of step and touch voltage at the grounded worksite.

Therefore, use of line terminal ground switches is at the discretion of the crew and
regional policy. Line terminal ground switches cannot substitute for protective
grounds at the worksite. @
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4. Grounding on Distribution Lines

Protective grounding for distribution lines and aerial cable terminations should be
accomplished as shown in Figure 6.
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Figure 6 - Preferred method for protective grounding on lower voltage distribution lines

The grounding cluster bar (see photo, Figure 3) must be positioned just below the
lowest elevation of the lineman's feet for the work zone and must be bonded to the
neutral conductor and pole ground lead (not shown) if provided.

The position of the cluster bar defines the lower boundary of the equipotential work
zone on the pole

Connection of individual protective grounds from the cluster bar to each phase
conductor is a permissible alternative, but may produce slightly higher exposure
voltage.
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& Pole ground wires used for protective grounding must be inspected before use to
determine they have not been cut, damaged, or removed. If no pole ground exists, a
temporary ground rod should be driven or screwed into the earth next to the pole and
bonded to the cluster bar with a protective ground.

Any guy wires within reach of the lineworker should be bonded to the worksite ground
system (cluster bar). Ground crew should stay clear (at least 10 feet) of pole grounds,
ground rods, and guy wires.

5. Surface Equipment and Vehicle Grounding

This paragraph applies to the grounding and bonding of equipment and vehicles
involved in maintenance activities on or near power lines. Vehicles include, but are not
limited to, aerial devices, passenger trucks, pole diggers, and cranes.

The purpose of bonding equipment and vehicles to the worksite grounding system
(during de-energized work) is to control and minimize transferred touch potentials
between the structure, equipment, and vehicle during an accidental energization of
the line.

"Vehicle and equipment grounds are to be used in conjunction with properly installed
personal protective grounds. In no instance should vehicle and equipment grounds be used
in place of personal protective grounds.

5.1 Aerial Devices

Aerial devices, whether with an insulated or uninsulated boom, and other
maintenance vehicles or equipment that may contact a protective grounded worksite
or allow a worker to contact the site, must be bonded to the worksite grounding
system.

" They must be bonded (grounded) to the structure as the first step in establishing a
grounding system.

5.2 Contact with Grounded Vehicles at Worksite

Vehicles and equipment that are bonded to the worksite grounding system can present
a hazardous transferred touch voltage with the surrounding ground (earth) surface.

Therefore, any vehicle or equipment bonded to the worksite grounding system
(including conductive winch lines) and requiring sustained contact while standing on
the ground, must be equipped with an insulated platform or conductive mat bonded
to the vehicle or equipment for the operator to stand on.

37



‘€% HYDEL BULLET

See Figure 7 below.

Equipotential zone

OO FATE

Figure 7 - Application of conductive mat to provide safe working
zone along side a maintenance vehicle
Matting and vehicle are bonded to the worksite grounding system, creating an
equipotential zone between operator's hands (vehicle frame) and feet.

Figure 8 - An example of
using conductive mat to
provide safe working zone
along side a maintenance
vehicle  (photo  credit:
idube.net)

6. Grounding Insulated Power Cable

Worksite protective grounding for insulated power cable terminations should be
accomplished similar to that required for grounding on power line structures. Cable
phase terminals (terminators, potheads, etc.) and shield conductors should be bonded
to the worksite grounding system.

The remote (ungrounded) end of the cable MUST be treated as if energized.
Although the cable phase conductors are ungrounded (isolated) at the remote
(non-worksite) end of the cable, the cable shields are grounded there.

"Therefore, workers should take necessary precautions against hazardous step or touch
potentials that could develop at the worksite due to a system ground fault at the
remote end.

Source : httpsy/electrical-engineering-portal.com/
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