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Why Is KSEBL at a Crossroads Right Now?

very institution reaches moments when

routine choices are no longer

sufficient—when continuing “as usual”
quietly becomes the most consequential
decision of all. The KSEB Engineers’
Association points out that Kerala State
Electricity Board Limited is standing at
precisely sucha moment today.

KSEBL stands today at the intersection of
rising expectations, accelerating technological
change, and increasing environmental
uncertainty. The grid we operate is no longer a
simple network of lines and substations; it is a
living system exposed to climate extremes,
distributed generation, data-driven
consumers, and regulatory scrutiny. Floods,
cyclones, heatwaves, rooftop solar, electric
mobility, and digital consumers have all
arrived—not as future possibilities, but as
present realities.

. Yet, much of our operational response still
belongs to an earlier era.

For decades, KSEBL earned public trust
through dedication, field experience, and
institutional memory. Engineers learned to
restore power through patrolling, manual

& switching, and heroic effort under extreme
g conditions. That legacy deserves respect. But
. today, heroism alone cannot substitute for

systems that are designed to anticipate failure
rather than merely respond toit.
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The nature of risk has changed. Outages are no
longer isolated technical events; they are social
disruptions. Power quality is no longer a
secondary metric; it is central to industry,
healthcare, digital services, and daily life. Safety —
of workers and consumers alike —now depends not
only on procedures, but on real-time visibility and
data integrity.

“Globally, utilities facing similar challenges
have already crossed a threshold. Artificial intelli-
gence, smart meters, automation, and advanced
distribution management systems are no longer
experimental tools; they are foundational
infrastructure. Faults are predicted before they
occur. Outages are mapped instantly. Restoration
happens in minutes, not days. Most importantly,
human exposure to danger is reduced because
systems “see” risks before people walk into them.

KSEBL is not unaware of this shift. Smart
meters are being deployed. SCADA systems exist.
Pilot automation projects have been discussed. The
knowledge is present. The engineering capability
is present. What remains unresolved is not
technology —but transition.

This is why KSEBL is at a crossroads.

One path continues with incremental upgrades
layered onto manual processes, where data exists
but is underutilized, where restoration depends
primarily on field feedback, and where technology
follows events rather than shaping outcomes. This
path feels familiar. It also carries growing
costs—longer outages, safety risks, consumer
dissatisfaction, and avoidable financial strain
during calamities. o




The other path requires deliberate
change. It demands treating data as an
operational asset, automation as a safety
measure, and Al as a decision-support
tool —not a threat to human expertise, but
an amplifier of it. It requires aligning
governance, staffing, training, and
decision-making speed with the
technological tools already available. This
path is not risk-free —but it is responsible.

The question, therefore, is not
whether KSEBL should modernize. That
debate has already been settled by reality.
The question is whether modernization
will be proactive or forced —planned or
reactive, disciplined or disorderly.

At this crossroads, the Association
emphasizes that delay is not a neutral
option. Every postponed decision
accumulates as arrears —of reliability, of
safety, of public confidence. In contrast,
timely, data-driven action strengthens both
financial discipline and employee morale.
A utility that plans well does not fear
change; it commands it.
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Engineers understand this moment
clearly. Not because they seek novelty, but
because they stand where consequences
appear first—on flooded roads, at fallen
poles, inside substations during storms.
Their call today is not for disruption, but
for responsibility: responsibility to adopt
proven systems, to protect lives, to deliver
quality power, and to ensure that Kerala’s
grid is resilient enough for the future it is
already living in.

KSEBL has served Kerala for
generations. As the Association sees it,
standing at this crossroads is not a sign of
weakness —it is an opportunity. An
opportunity to honour its legacy by
evolving it, to move from reactive resilience
to predictive reliability, and to shape
change rather than be shaped by it.

History will not ask whether change
was easy.

It will ask whether it was timely.

*
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Relevance of Energy Conservation in the
Era of Abundant Solar Power

Introduction

The global shift toward renewable energy,
particularly solar power, has ushered in a
new era where electricity generation is no
longer restricted to large utilities. The rapid
adoption of rooftop solar photovoltaic (PV)
systems has transformed millions of
consumers into prosumers—both
producers and consumers of electricity.
This development has significantly
reduced dependence on fossil fuels and
strengthened the sustainability of power
systems.

However, the perception that solar energy
is abundantly available and practically free
has wunintentionally encouraged a
declining attitude toward energy
conservation, especially among solar
prosumers. Many users assume that since

they are generating their own power, they
have complete freedom to consume as
much as they wish, without considering
the broader implications for the power grid
or society.

This mindset needs critical evaluation
because energy conservation remains
equally relevant—even in the age of
surplus solar generation.

Misconception: Since Solar Power Is
Mine,

I Can Use It Without Limits A
common belief among rooftop solar
owners is that electricity produced by their
system is their exclusive resource. As a
result, behaviours like unnecessary usage
of high-power appliances, leaving lights

i
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and air-conditioners running, or inefficient
load management have become increas-
ingly common.

This perception ignores an important
reality: the electricity generated during the
daytime frequently exceeds the prosumer’s
own consumption, and the surplus is
exported to the grid. In contrast, the
energy consumed during peak evening
hours must be imported back from the
grid.

Technical and Financial Impact on Grid
and Prosumers

1. Solar export occurs during
off-peak hours

Most rooftop systems export power
between 10 AM and 4 PM, when
general electricity demand is lower. As a
result, utilities already managing low
daytime demand must absorb large
amounts of intermittent solar power,
affecting stability and grid planning.
2. Import during peak hours

In the evening (6 PM - 10 PM), when
residential consumption is at its
highest, solar plants are inactive, and
users draw power from the grid. Utilities
must then rely on thermal, hydro, or
expensive power market purchases to
meet peak demand.

3. Tariff loss due to existing solar
billing

Under prevailing net metering / net
billing systems, exported power is credited
at a lower rate or settled based on energy
rather than tariff value. The prosumer
cannot claim the difference between:

HYDEL BUL

Low-value export during off-peak High-
value import during peak This financial
mismatch creates:

Revenue loss for the consumer Addi-
tional burden on utilities

Increased systemic cost passed to all
customers

Thus, wasting solar energy indirectly
increases the cost of electricity for the
entire power system.

Why Energy Conservation Still
Matters Aspect Reason Energy
Conservation Is Still Critical

Environmental Solar energy generation
equipment still has lifecycle carbon
footprint and resource cost. Economic
Reduced wastage minimizes import
during peak tariff periods.

Technical Helps maintain grid
stability and reduces infrastructure stress.

Social Enables fair usage and equitable
distribution of renewable power.National
Energy Security Conserved energy is
equivalent to generated energy —reducing
dependence on non-renewables.

Even with abundant solar power,
responsible usage ensures sustainability
and system efficiency.

The Need for Demand-Side Management
(DSM) and Responsible Prosumer
Behaviour

Smart consumption behaviour Shift loads
such as EV charging, washing machines,
and water heaters to solar-production
hours. Install energy-efficient appliances

K



Use smart meters and home energy
management systems.

Avoid unnecessary loads
because “solar is available”.

simply

Grid-responsive incentivesUtilities can
encourage better behaviour through:
Time-of-day (ToD) tariffsPeak shifting
incentives Energy storage (battery)
support Demand response programs

Conclusion

The future of energy lies not only in
generation but in wise utilisation. Solar
adoption is a milestone for sustainable

fowoe )]

development, but it must be supported by
a disciplined culture of energy
conservation. The mindset that “solar
energy is free and unlimited” is mislead-
ing and harmful to grid economics and
national energy balance.””In the modern
era of renewable abundance, energy
conservation remains a fundamental
responsibility of every citizen—including
solar prosumers. Conserving energy helps
reduce financial losses, supports grid
stability, ensures fair tariff structures, and
strengthens the collective move toward a
greener and more resilient energy future.

*
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Powering Through Calamities: Al, Smart Meters, and
Modern Strategies for Resilient Distribution in Kerala

Kerala’s lush landscapes and dense
vegetation, while beautiful, make its
electrical distribution network particularly
vulnerable to natural calamities. During
monsoon storms, cyclones, and flash
floods, overhead lines often snap, sag, or
become entangled with fallen trees and
creepers, creating hazardous conditions
that are difficult to detect with traditional
fuses and breakers. Such situations pose
serious risks to field personnel and the
public, while also causing prolonged
power outages.

Present Scenario in KSEBL

At present, KSEBL is gradually shifting
from bare conductors to insulated
conductors and Aerial Bunched Cables
(ABC) in both HT and LT lines to improve
reliability. Parallelly, the utility has started
rolling out smart meters, though
installations are still at an early stage with
only a limited number deployed.

Currently, during natural calamities, the
restoration process heavily relies on:

e  Manual patrolling of feeders,
which often takes 2-3 days in
severely affected areas.

e  Consumer complaints as the main
source of outage information.

e Complete feeder shutdowns until
the entire line is inspected for
safety.

Er Vishnu T.N.
Assistant Engineer

Sequential restoration without
visibility into which sections are safe
to energize.

. Drawbacks of the Current Practice

Time-Consuming Patrolling -
Delays in fault detection prolong
outages.

Labor-Intensive Operations -
Large teams are deployed for line
inspection and rectification.

Limited Fault Visibility -
Control rooms have little to no
real-time data on where or how
faults occur.

Safety Risks - Live lines, solar back
feed, or DG sets may endanger
workmen during restoration.

Sequential Restoration -
Consumers in healthy sections
remain without supply until
patrolling is completed.

Poor Consumer Communication -
Lack of updates leads to consumer
dissatisfaction.

e



e High Cost of Downtime -
Long outages disrupt essential
services and cause economic loss.

Role of AI and Smart Meter Data
Analytics

The integration of Al with smart
meter data has the potential to
fundamentally transform how KSEBL
detects, manages, and restores outages
during natural calamities. Unlike the
current manual and reactive approach, Al
enables a proactive, data-driven strategy.

1. Event-Driven Fault Detection and
Localization Using Smart Meter
Data

Smart meters in KSEBL currently
report data at intervals (e.g., every 15
minutes) and transmit last gasp signals
when power is lost and first breath signal
when the power restores, meaning
continuous monitoring is not available at
present.

1 An event-driven approach allows
critical parameters to be communicated
and analyzed for fault detection which
include, Voltage deviations (sudden drops
or spikes), Current imbalances or
overcurrent events ,Neutral or earth
leakage currents,Harmonic distorti- ons,
which help differentiate between fault
types such as vegetation contact, High-
resistance line conditions (e.g., tree
entanglement or creepers on conductors),
Power factor anomalies, Loss-of-voltage
notifications (last gasp signals),
Restoration-of-voltage notifications (First
Breath signal) - indicates when a meter
regains supply
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e Al can detect sudden drops in
voltage, zero readings, or high-
resistance conditions, correlating
them across multiple meters in the
same feeder.

e By triangulating these signals, Al
can pinpoint the faulted section,
identifying whether it is at the
transformer level, feeder segment,
or individual LT spur line.

e  This reduces detection from hours
of patrolling to minutes of
automated analytics.

2. Owutage Progression Tracking
During Calamities

e Asfloods, landslides, or storms move
through regions, Al can map the
sequence of meter outages in near
real-time.

e  This produces a digital “heat map”
of outages that shows control rooms
where the disaster is intensifying and
which feeders are being affected first.

e  Such dynamic mapping allows for
anticipatory planning, like rerouting
power to unaffected areas or staging
crews at critical points.

3. Differentiating Fault Types with
Smart Meter Data

A key limitation is that consumer smart
meters generally report energy data at
15-minute intervals and transmit a “last
gasp” outage signal when supply is lost,
meaning they do not provide continuous
waveform data. However, when this is
combined with data from PQ-enabled
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smart meters installed at Distribution
Transformers (DTs) and critical feeder
points, or from data concentrators
capturing high-resolution power quality
indices such as voltage sags, swells, and
harmonics, Al analytics can still perform
effective fault classification and
localization.

e HT Feeder Faults:Detected via
feeder sensors or smart relays.
Characterized by voltage collapse,
current surges, or simultaneous last
gasp signals across multiple DTs. Al
correlates feeder and DT data to
locate the fault and isolate only the

affected section, avoiding
unnecessary tripping of healthy LT
feeders.

e Conductor Snapping: Appears as a
clean open-circuit,
downstream meters simultaneously
stop reporting, marked by a cluster
of “last gasp” signals.

where all

e Tree Entanglement or Creepers:
Unlike snapping, this creates a high-
resistance or intermittent fault. DT
meters and selected smart meters
detect abnormal harmonic distortion
(3rd, 5th, 7th order) and neutral
current imbalance. Al can analyze
these harmonic “fingerprints” to
distinguish them from normal load
fluctuations.

HYDEL BUL

e Animal induced faults:
Animal-induced faults occur when
wildlife, such as birds or squirrels,
contact conductors, transformers, or
insulators, causing intermittent or
partial faults.PQ-enabled meters
detect localized voltage dips, current
imbalances, and harmonic
disturbances, which Al can analyze
to pinpoint the affected section and
guide targeted inspection and
preventive measures.

e Transformer Failure: Seen as
cluster-wide outage signals
combined with abnormal harmonic
activity leading up to failure,
captured by DT-level monitors.

e Consumer-Side Faults: Localized
events affecting a single meter,
without feeder-wide harmonic
signatures. These can be filtered out
by Al to avoid unnecessary field
dispatch.

Even with the current 15-minute reporting
intervals, smart meters serve as
distributed outage sentinels, while DT
meters provide the detailed power quality
data needed for harmonic-based fault
recognition.

Future Potential: As communication
bandwidth increases, smart meters could
report higher-resolution or even
continuous waveform data, enabling real-
time detection of transient faults, sagging
conductors, or tree contact. This would
allow AI to analyze harmonics and
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waveform anomalies continuously,
providing instantaneous fault detection
and classification across the distribution
network.

4. Optimized Crew Deployment

Al outage maps replace blind
patrolling with targeted dispatching
of teams.

Crews are guided with GPS-enabled
routes to exact fault zones.

Historical smart meter outage
patterns help estimate likely causes
(e.g., in flood-prone valleys vs.
forested hills), allowing teams to
carry the right equipment.

This minimizes manpower use and
accelerates restoration.

Enhanced Safety through Remote
Control

Smart meters can be remotely
disconnected in areas with suspected
fallen conductors or live backfeed
from solar PV /DG sets.

Al-driven analytics ensure that
crews work only on verified-dead
sections, significantly improving
worker safety.

The system can also automatically
prevent re-energization of unsafe
sections, avoiding accidents during
restoration.

Selective Disconnection at DTR
Level

fowoe )]

Targeted Isolation: AI identifies
faulted LT feeders using smart meter
and DT data.

Remote Tripping: Only the breaker
corresponding to the affected DTR is
operated, leaving the rest of the
network energized.

Operational Benefits: Minimizes
consumer impact, speeds restoration,
and enhances workforce safety.

Predictive Maintenance: Fault
history and Al analysis help prioritize
inspections for vulnerable lines.

7. Selective and Prioritized Restoration

Instead of blacking out entire feeders
until patrolling is completed, Al
enables selective energization of
healthy sections.

Priority consumers such as hospitals,
pumping stations, and emergency
services can be identified from the
smart meter database and restored
first.

This ensures continuity of essential
services while repairs continue in
faulted areas.

Consumer and

Engagement

Transparency

With Al-integrated smart meter data,
automated SMS, IVRS, or mobile app
notifications can:

Inform consumers about outage
cause and location.

Provide real-time restoration

progress updates.

i
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° Offer estimated
timelines.

restoration

e This greatly improves consumer
satisfaction and trust, especially
during long-duration outages.

9. Predictive Maintenance and
Post-Disaster Learning

e  Alcan analyze recurring outage data
to predict weak points in the
network (e.g., certain feeders
repeatedly failing during monsoons).

e These insights guide long-term
investment decisions, such as
replacing bare conductors with ABC
in critical zones.

e DPost-disaster, Al automatically
generates  performance and
restoration analytics, supporting
continuous improvement in KSEBL's
disaster response strategy.

10. Cost and Efficiency Benefits

e By reducing downtime, optimizing
manpower, and avoiding large-scale
feeder shutdowns, AI can
significantly lower the cost of
outages.

e  Savings come not only in operational
costs but also in economic benefits
to consumers, since faster restoration
minimizes business and social
disruptions.

Hybrid Protection: Modern Devices
for Safer Distribution

e To complement AI and smart
analytics, KSEBL can adopt a hybrid
protection strategy:

HYDEL BUL

Reclosers for Rural Feeders: Ideal
for lines prone to transient faults
caused by tree branches or wildlife.
They automatically isolate a fault and
reclose after a short delay,
minimizing unnecessary outages.

e  Smart MCCBs for Urban Feeders:
Resettable, remotely controllable
breakers integrated with Al can
dynamically adjust trip settings, log
fault events, and improve
operational efficiency.

e Al-Enhanced Monitoring: Subtle
changes in voltage, current
harmonics, or earth leakage can
indicate sagging lines, high-resistance
tree contact, or creepers. Al can flag
these anomalies for immediate
intervention.

e  Stepwise Energization: Feeders are
energized in controlled segments,
with continuous monitoring by DT-
level smart meters. This prevents
blind full-scale energization and
ensures safety before energizing
downstream sections.

AI Model Training for Fault
Identification

Smart meter data, though not
continuously streamed, provides rich
event-driven information such as voltage
drops, current imbalances, harmonics,
and outage/restoration signals (“last
gasp” and “first breath”). By collecting
and labeling this data over multiple
calamity events, Al models can be trained
using supervised learning and pattern
recognition techniques. For instance, tree
contact with conductors typically
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introduces high-resistance faults and
distinct harmonic signatures, whereas a
snapped conductor causes sudden
voltage loss patterns. Flood-related faults
or equipment failures generate their own
unique disturbance profiles. By feeding
such labeled data into the AI system, the
model learns to distinguish between
different fault types with improving
accuracy over time. As more smart meters
are deployed and bandwidth expands, the
training dataset grows, further enhancing
the Al's predictive and diagnostic
capabilities.

Workflow

1. Event Occurrence

e A natural calamity (e.g., cyclone,
flood, or tree entanglement) causes a
fault in the distribution line.

e Smart meters in the affected LT
feeder immediately send last gasp
signals when supply is lost.

2. Event Data Collection
e Control room receives outage

notifications from clusters of smart
meters.

e If power is restored, first breath
signals are communicated.

e Additional event-driven parameters
(voltage sag, current imbalance,
harmonics) are logged automatically.

3. Feature Extraction

e Al system extracts measurable
patterns from incoming data:

e Sudden outage clustering across a
span of meters.
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e  Harmonic signatures indicating tree
contact vs. conductor snapping.

e Abnormal neutral current trends
suggesting partial faults or

high-resistance contact.
. Fault Classification (ML Model)

e Pre-trained ML models compare
these patterns with historical cases.

=

e  Fault is classified as:

e Transient (e.g., branch brushing
lines, likely to clear on its own).

e Permanent (e.g., broken conductor,
pole failure, equipment damage).

e High-Resistance Faults (e.g.,

creepers entangled, dangerous but
not a complete outage).

a1

. Fault Location Estimation

By correlating the last responding
meter in a cluster with GIS feeder
topology, the system pinpoints the
probable fault location within +1-2
poles.

e Location is sent to the field crew
through a mobile app with GIS
navigation.

6. Selective Disconnection &
Restoration

° At the Distribution Transformer
(DTR) level, Al analytics identify the
exact LT feeder section affected.

e The system trips only the faulty
section breaker, isolating the
damaged portion.

e Healthy sections are restored

remotely, drastically reducing outage
spread.
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7. Crew Dispatch & Remote Verification

e Field crew receives Al-prioritized
work orders (location, fault type,
safety warnings).

e  Smart meters continuously monitor
and confirm restoration through first
breath signals.

e Al validates stability before final
closure of the fault ticket.

@

. Continuous Learning

e Each event (cause, location,
restoration time, field report) is fed
back into the AI model.

e  The system gradually improves fault
detection accuracy, learning to
distinguish between different
calamity-related failures (tree fall,
water ingress, landslide, etc.).

Global
Adoption

Examples of Technology

Utilities worldwide are increasingly

adopting similar strategies:

e Japan: Uses smart meters and Al for
predictive outage management in
typhoon-prone regions.

e USA: Advanced Distribution
Management Systems (ADMS) with
Al detect faults in real-time, optimize
crew dispatch, and enable remote
disconnection.

e  Europe: PLC-enabled smart meters,
reclosers, and Al analytics are used
to detect low-level faults, reduce
outage duration, and protect field
personnel..

HYDEL BUL

These examples demonstrate that Al-
smart meter integration, predictive
analytics, and automated sectionalization
are proven technologies that enhance
resilience and safety.

Conclusion: Towards a Resilient Power

Grid

By combining Al, smart meters, hybrid

protection devices, remote disconnection

capability, and structured disaster
management, KSEBL can transform its
approach to natural calamities:

e Enhanced Safety: Digital
verification, predictive hazard alerts,
and remote meter control protect
workers and the public.

e  Faster Restoration: Real-time outage
tracking and stepwise energization
reduce downtime significantly.

e Improved Reliability: Predictive
maintenance prevents faults before
they occur, minimizing repeated
outages.

e Cost-Effective Operations:
Optimized crew deployment and
targeted interventions reduce
emergency response expenses.

Through these technologies, KSEBL can
evolve from reactive disaster management
to a data-driven, intelligent, and
resilient electrical distribution system,
safeguarding Kerala’s power supply even
during the most challenging natural
events.

*
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POWER SECTOR WATCH

The Kerala power grid stands at a
pivotal moment—arguably its most
significant transformation since the
commissioning of the Idukki Hydroelectric
Project. With the rollout of TransGrid 2.0,
strengthening of the 400 kV backbone, and rapid
integration of renewable energy, the operational
philosophy of KSEBL is evolving. The grid is no
longer a static system managed through manual
interventions; it is becoming a dynamic,
data-driven network that demands real-time
visibility, automation, and intelligent
decision-making.

This transition is not optional.
Climate-induced disruptions, increasing system
complexity, and rising expectations for
reliability require a fundamental shift in how
the grid is designed, protected, monitored, and
operated. At the heart of this shift lie six
foundational pillars that define the modern
smart grid.

Digital Substations and IEC 61850

The era of copper-heavy control rooms and
extensive hardwired logic is steadily giving way
to digital substations built on the IEC 61850
standard. In conventional substations,
kilometres of copper cabling connect CTs, PTs,
and protection relays, increasing fire risk,
maintenance effort, and commissioning time.
Any future expansion typically involves
extensive rewiring, making upgrades slow and
disruptive.

Digital substations address these
limitations by adopting a Process Bus
architecture. Signals are digitised at the source
using Merging Units and transmitted via
fibre-optic communication. This reduces

physical cabling, improves safety by electrically

isolating the control room from high-
voltage equipment, and enables a
compact substation footprint—an important
consideration in land-scarce Kerala. More
importantly, it provides a “plug-and-play”
environment, allowing seamless integration with
SCADA and faster fault isolation without the
complexity of legacy wiring.

Wide Area Monitoring Systems(WAMS)

Traditional SCADA systems provide a
reliable steady-state view of the grid but operate
with a latency of several seconds. While adequate
for routine operations, this delay limits visibil-
ity into fast-developing phenomena such as
power oscillations, frequency excursions, and
voltage instability.

Wide Area Monitoring Systems bridge this
gap. By deploying Phasor Measurement Units
(PMUs) that stream time-synchronised data at
high sampling rates, operators gain a dynamic
view of grid behaviour in near real time. As
KSEBL strengthens critical transmission
corridors —such as interconnections with the
southern grid — WAMS becomes essential for the
State Load Dispatch Centre to detect instability
early and take preventive action. This capability
significantly reduces the risk of cascading
failures and large-scale outages.

Smart Transmission and Dynamic Line Rating

Kerala’s  transmission network,
particularly corridors evacuating hydro power
from Idukki, is often constrained by static ther-
mal limits based on worst-case assumptions.
While this approach ensures safety, it leads to
underutilisation of existing assets, even when
actual weather conditions allow higher loading.

EER\\\EEN




Dynamic Line Rating challenges this
conservatism by continuously monitoring
conductor temperature, sag, and local weather
parameters. During favourable conditions—
such as high wind cooling —line capacity can

safely increase by 10-30%. This allows
operators to maximise existing infrastructure,
reduce congestion, and defer costly network
expansion. For KSEBL, DLR represents a
practical, cost-effective tool to improve system
flexibility without large capital investment.

Advanced Protection and Intelligent
Automation

Protection systems are no longer
limited to fault clearance alone. In
modern grids with changing fault levels and bi-
directional power flows, fixed
protection schemes can lead to miscoordination
or unnecessary tripping.

New-generation numerical relays
integrate protection, control, monitoring, and
disturbance recording in a single
platform. Using IEC 61850 GOOSE
messaging, relays communicate directly with
one another at high speed, enabling faster
tripping and better selectivity. This ensures that
faults are contained locally and do not
propagate across voltage levels. The
availability of detailed post-event data also
enables engineers to analyse system behaviour
accurately and refine protection schemes,
closing the feedback loop between operation and
planning.

Asset Digitisation and GIS Integration

A smart grid cannot function without
accurate data. Legacy systems rely heavily on
paper drawings, isolated databases, and
experience-based knowledge, making outage
analysis and maintenance planning slow and
error-prone.

Integrating GIS with asset management
systems creates a digital twin of the physical
network. This spatially accurate model supports
predictive maintenance, faster fault localisation,

and informed planning decisions. During

monsoon-related disturbances, such visibility
significantly reduces restoration time. As smart
meters and distribution automation
expand, this digital backbone becomes
indispensable.

Cybersecurity as an Operational Imperative

As operational technology converges with
IT systems, the traditional “air gap” disappears,
exposing the grid to cyber risks. Security through
isolation is no longer sufficient.

Modern utilities adopt layered
cybersecurity strategies —network
segmentation, firewalls, role-based access
control, and continuous monitoring —aligned
with CEA cyber security directives.
Cybersecurity must be treated as a core
operational safety function, on par with
protection systems and earthing design.
A digitally advanced grid that is not secure is
inherently vulnerable.

The Way Forward

The digital pivot underway in KSEBL is
not about replacing proven engineering
practices but augmenting them with data, auto-
mation, and intelligence. These six pillars — digi-
tal substations, WAMS, dynamic line rating,
advanced protection, asset digitisation, and
cybersecurity — collectively enable engineers to
manage a complex, renewable-rich grid with
greater reliability and confidence.

For KSEBL, many building blocks are
already in place: skilled manpower, optical
communication infrastructure, SCADA systems,
and regulatory experience. The challenge lies in
integrating these elements into a cohesive,
future-ready ecosystem. Grid modernisation is
therefore not a distant vision — it is the practical
pathway to sustaining engineering excellence
and ensuring resilient, reliable power for Kerala
in the decades ahead.
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Kerala

1. Introduction

Kerala State Electricity Board Limited (KSEBL) operates a vast dis-
tribution network across dense vegetation and challenging terrains.
Despite near-universal electrification, frequent supply interruptions
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Towards an Interruption-Free Distribution Network:
Harnessing Al, Smart Meter Data, and Automation in

Er Mahesh T.
Assistant Engineer

and rising power quality (PQ) issues remain a significant concern. Rapid penetration
of rooftop solar PV systems, aging equipment, and environmental hazards further com-

plicate network reliability.

Globally, utilities leverage Al, smart meters, and advanced automation to maintain
high reliability. KSEBL is poised to adopt these technologies to transition from reactive
management to a predictive, data-driven approach.

2. Causes of Supply Interruptions & Power Quality Issues

Table 1: Major Causes of Interruptions in KSEBL

Category

Typical Causes

Environmental / External

Vegetation contact, storms, lightning, animals,
accidents, third-party damage

Equipment / Asset Condition

Aging conductors, transformers, insulators;
switchgear faults; poor grounding

Network Topology

Bare overhead conductors, long radial feeders,
phase unbalance, limited isolation points

Operational Factors

Manual switching errors, slow fault detection,
inadequate SCADA /automation

Load-Related
DER / Rooftop Solar

Overloading, motor starts, low power factor
Reverse power flow, voltage rise, harmonics,
anti-islanding, inverter control issues

Power Quality Specific

Voltage sags/swells, flicker, harmonics,
transients, frequency deviations

Metering & Communication

Faulty meters, CT/VT errors, communication
failures, data gaps

Human / Institutional

Deferred maintenance, inadequate staff
training, design shortfalls, theft

Grid-Level / Systemic

Transmission disturbances, planned outages,
unregulated DER adoption

Cybersecurity

Malicious attacks, configuration tampering

BB\ N



A\

3. Global Best Practices vs KSEBL

Table 2: Comparison of Reliability Practices

Aspect Developed Countries (US/Europe/Japan)| KSEBL (Kerala)
Conductor Type Underground / covered ABC Bare overhead,
limited ABC/HTCC

Frequent, monsoon
+ dense vegetation
Limited, manual
isolation common
Smart meter
Outage Detection Smart meters + OMS, instant rollout ongoing,
manual calls

Long restoration
Fault Restoration Auto re-routing, seconds times, field staff

Vegetation Faults Minimal, AI/LiDAR based

Automation SCADA/DMS, self-healing grids

dependent
Frequent sags,

PQ Control OLTCs, STATCOMs, DVRs flicker, unbalance

DER Integration Smart inverters, BESS, microgrids High PV, low
voltage control

Regulation Strict SAIDI/SAIFI targets No Stn.Ct reliability
penalties

SAIDI (avg outage US: ~120, Japan/Singapore: <5 Kerala: 300-600

min/year)
4. Building a Reliable and Resilient Distribution Network

Achieving a near-interruption-free supply in Kerala requires a combination of
technological upgrades, operational changes, and predictive planning.
4.1 Strengthening Network Infrastructure

Replacing bare overhead conductors with insulated high-tension lines reduces
vegetation contacts, flashovers, and safety hazards. However, in regions with thick
vegetation and frequent tree falls, underground (UG) cabling should be preferred to
ensure long-term reliability and reduced outage frequency. In high-density urban
corridors, selective underground cabling is also essential. Alongside conductor
replacement, upgrading aged transformers, fuses, and switchgear, and installing
weather-resistant insulators and crossarms further enhances network robustness and
minimizes faults.
4.2 Intelligent Vegetation Management

Frequent tree contacts remain a major cause of outages. Systematic vegetation
trimming programs, guided by GIS mapping and aerial drone surveys, allow utilities to
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identify high-risk zones. By integrating Al with satellite and weather data, predictive
models can forecast vegetation growth that may encroach on lines, enabling preemp-
tive action and reducing storm-related outages.
4.3 Automation and Grid Intelligence

Manual fault detection and switching remain a bottleneck in Kerala’s network.
Equipping ring main units (RMUs) with motorized switches and deploying feeder re-
mote terminal units (FRTUs) allows operators to isolate faults remotely, preventing
interruptions from spreading to healthy feeders. Expansion of SCADA and Distribu-
tion Management Systems (DMS) across the state will enable self-healing networks,
where faults are detected and isolated automatically, restoring supply within seconds.
Volt/VAR Optimization (VVO) and Conservation Voltage Reduction (CVR) through
intelligent controls further improve voltage stability and reduce losses.
4.4 Leveraging Smart Meter Data
Smart meters, both at the distribution transformer (DTR) and consumer levels, provide
real-time visibility into the network. Last-gasp signals immediately indicate outages,
while Al algorithms analyze voltage and current patterns to classify the likely cause.
Gradual voltage drops can point to overloads, sudden phase loss to fuse failures, and
total voltage loss to transformer or feeder trips. By integrating this data with SCADA /
DMS, operators can visualize outages and pinpoint problem areas quickly..
4.5 Rapid Restoration During Natural Calamities

During floods, cyclones, or storms, multiple poles, conductors, and transformers
can be damaged, and traditional line patrolling may take 2-3 days. By combining smart
meter data with Al:

1. Instant outage mapping: Smart meters report voltage loss, showing exact affected
areas.

2. Fault localization: Al predicts damaged poles, conductors, or feeder sections with-
out waiting for patrols.

3. Optimized crew dispatch: Restoration crews are directed efficiently, reducing travel
and inspection time.

4. Partial energization: SCADA-controlled rerouting restores supply to healthy feeder
sections immediately.

5. Prioritization of critical loads: Hospitals, water supply, and emergency services
receive first restoration.
This approach reduces outage duration from days to hours, enhances safety, and

ensures quicker relief for affected consumers.

4.6 Integrating Distributed Energy Resources
The rise of rooftop PV requires careful management to avoid voltage rise, harmo:f‘g
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ics, and reverse power flow. Smart inverters capable of reactive power support, along
with distributed energy resource management systems (DERMS), can stabilize the grid.
Microgrids in remote areas can isolate local faults while maintaining supply continu-
ity. Al-based hosting capacity analysis ensures safe integration of solar PV without
compromising reliability.
4.7 Predictive Maintenance Using Al

IoT sensors on transformers monitor temperature, gas accumulation, and over-
load conditions. Historical outage and smart meter data feed Al models that predict
failures of transformers, breakers, and fuses. Drones equipped with thermal imaging
identify hotspots, while data-driven analytics prioritize assets for replacement before

faults occur. This approach moves KSEBL from reactive to proactive maintenance.
4.8 Improving Power Quality

Online monitoring of power quality at DTs and feeder heads allows detection of
harmonics, voltage sags/swells, and flicker. Installing STATCOMs and dynamic volt-
age restorers (DVRs) in sensitive or high-PV zones ensures stable supply. Analytics-
driven load balancing across LT feeders reduces phase unbalance and minimizes flicker.
5. Minimizing Planned Outages

Planned outages, such as preventive maintenance or service extensions, contrib-
ute significantly to customer inconvenience. Adopting live-line work (hotline mainte-
nance) allows routine maintenance without shutting down supply. Temporary by-
passes and interconnections through RMUs, along with modular or plug-in transform-
ers, enable equipment replacement with minimal downtime. Al-driven scheduling of
maintenance activities ensures work is performed during periods of low load, and mobile
substations can provide temporary supply to critical consumers during maintenance.
Smart inverters and battery storage can sustain supply in small zones during
short-term shutdowns.
6. AI-Powered Outage Management and Communication

By combining DTR and consumer smart meter data, KSEBL can automatically
detect single-phasing, fuse blowouts, or transformer outages. Al analyzes voltage
deviations, current imbalances, and zero-sequence currents, confirming the fault
before alerting operators. Automated notifications inform consumers of the cause and
estimated restoration time, reducing call center load by 60-70%, improving trust, and
enabling rapid crew dispatch.
7. RMU Automation and Centralized SCADA Integration

Current RMUs are mostly manual, causing supply interruptions to propagate across
feeders. By motorizing RMU switches and integrating FRTUs with SCADA/DMS,
operators can isolate faults remotely, allowing unaffected feeders to continue supply-
ing power. This reduces outage duration, improves SAIDI/SAIFI indices, decreagss
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manual interventions, and lays the foundation for predictive maintenance using Al
analytics.

Hybrid Protection Strategies for Reliable Distribution

Replacing conventional LT fuses with modern protection devices requires a balanced,
hybrid approach to ensure both reliability and safety in KSEBL's distribution network.
Reclosers are ideal for feeders prone to transient faults caused by tree branches, ani-
mals, or lightning. They automatically isolate faults and reclose after a short delay,
minimizing unnecessary outages in rural or forested areas.

In urban and industrial feeders, smart MCCBs or breakers provide resettable, remotely
controllable protection. Integrated with Al, they can adjust trip settings dynamically
and log fault events, improving operational efficiency where vegetation-related faults
are rare.

Al-enhanced monitoring further strengthens protection by analyzing smart meter and
feeder data to detect abnormal currents, earth faults, or repeated transients. Predictive
alerts guide field crews to high-risk zones, while adaptive trip curves reduce nuisance
tripping.

To complement these devices, fuse-savers or current-limiting devices offer backup pro-
tection, preventing unnecessary trips during minor transients while isolating real faults.
Finally, no protection system is complete without regular vegetation management and
asset monitoring. Tree trimming, pole inspections, and predictive maintenance reduce
the frequency of transient faults and improve network reliability.

8. The Crucial Role of AI and Smart Meter Data in Enhancing Safety

Al and smart meter data play a vital role in safeguarding both KSEBL's workforce and
its consumers. The integration of these technologies allows for proactive safety
measures, moving beyond traditional methods to create a more secure power
distribution network.

Protecting the Workforce

For KSEBL's line staff, safety begins with ensuring that power lines are completely

de-energized before maintenance or repair work begins.

e  Verified De-energization: Smart meter data provides a crucial layer of
verification by confirming zero voltage across all connected consumers. This
ensures with absolute certainty that a section is safe before a digital permit-to-
work is issued.

e Preventing Accidental Re-energization: Al-supported automated feeder isolation
prevents the accidental re-energization of lines while crews are working.

e  Minimizing Exposure to Hazards: Al can pinpoint the exact location of a fault,
reducing the time and exposure of workmen to hazardous stretches of damaged
lines.
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e Predictive Hazard Alerts: The system can also provide predictive hazard alerts.
For instance, it can warn crews of potential pole collapses in waterlogged areas
or high-risk wind corridors, allowing them to prepare and equip themselves
more safely.

Ensuring Consumer Safety

Consumer safety is equally vital, especially during adverse weather events or other

emergencies.

e  Remote Disconnection: In flood-hit or storm-affected regions, Al can remotely direct
smart meters to disconnect the power supply, thereby eliminating the risk of
electrocution.

e Detecting Dangerous Backfeed: Al systems can detect unauthorized reverse power
flow from portable generators that some consumers may use, which could endanger
workers on a de-energized line. The system immediately alerts both the control
center and field staff to this hazard.

e Proactive Alerts and Monitoring: Al-enabled outage management systems send
real-time alerts to consumers, advising them to stay away from fallen lines. They
also provide information on the reason for the outage and updates on restoration.
After power is restored, smart meters continuously monitor the supply for abnormal
voltages, leakages, or earthing issues. If unsafe conditions persist, Al can
automatically disconnect the affected consumer until the problem is fixed.

9. Conclusion

While absolute interruption-free operation may not be achievable, KSEBL can emulate
global best practices by integrating:

®  Al-driven predictive analytics

®  Smart meter integration at transformer and consumer levels
®  Automation of RMUs and feeders

Proactive vegetation and asset management

®  DER-friendly grid design and microgrids

Effective consumer communication

Rapid Al-assisted restoration during calamities

This integrated, data-driven approach will make KSEBL's distribution network

more resilient, efficient, and responsive to customer needs, moving the state toward a
near-interruption-free electricity supply.
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Pension Is a Right, Not a Bounty — Why KSEBL'’s
Mandatory Undertakings and Bonds Are Legally
Irrelevant and Administratively Misplaced

Retirement represents the natural
culmination of an employee’s lifelong
service, a moment when statutory rights
assume their greatest significance. For
pensionable employees of KSEBL, these
rights are not matters of generosity or
administrative discretion but entitlements
conferred by clear statutory frameworks.
Yet the recent practice of insisting on
mandatory undertakings and indemnity
bonds as a precondition to releasing
pension and gratuity indicates a primitive
approach that treats statutory benefits as
concessions rather than rights. This article
seeks to highlight why, in a statutory
service regime like KSEBL’s, such
undertakings have no legal relevance, no
enforceability, and no role in the
administration of pensionary benefits.

The service conditions of KSEBL
employees are governed by two legal
pillars: Part III of the Kerala Service Rules,
which regulates pension, and the Payment
of Gratuity Act, 1972, which governs
gratuity. Both instruments are statutory
in nature. They do not arise from contracts
of employment and therefore cannot be
modified, diluted, or supplemented
through agreements, undertakings, or
bonds. In such a legal environment,
requiring retirees to execute undertakings
is not merely unnecessary —it is legally
impermissible. These instruments cannot
override or even coexist with the statutory
mechanisms provided for recovery or
withholding of benefits.

-Legal Cell, KSEBEA

Indian service jurisprudence has
consistently affirmed that statutory rights
cannot be waived or adjusted through
undertakings. Pension, being a statutory
entitlement and a property right under
Article 300A of the Constitution, cannot
be made conditional upon any promise or
written consent that is not recognised
under the KSR. Gratuity under the
Payment of Gratuity Act enjoys even
stronger protection, for the Act is a
complete code that specifies when gratuity
becomes payable, how it must be released,
and under what limited circumstances it
may be forfeited. With these
comprehensive statutory protections, any
undertaking extracted from employees has
no capacity to create new rights for the
employer or new obligations for the
employee.

Even more importantly, obtaining
undertakings does not remove a single
statutory requirement placed upon KSEBL.
If the Board seeks to recover any amount
from pension, it must still resort to Rule 3
of Part III of the Kerala Service Rules. This
rule requires initiation of judicial or
departmental proceedings, quantification
of liability, issuance of notice, examination
of objections, passing of a reasoned final
order, and consultation with the Public
Service Commission where mandated. No
undertaking or bond can replace or
shortcut any of these requirements. Thus,
whether or not an employee signs such
an undertaking, KSEBL's legal obligations
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remain identical. This alone renders the
practice of insisting on undertakings
entirely futile.

When it comes to gratuity, the
position is even more clear. The Payment
of Gratuity Act requires employers to
release gratuity within thirty days of its
becoming due, and any delay attracts
mandatory interest. Gratuity can be
forfeited only where the employee has
been terminated for specific types of
misconduct resulting in loss or for offences
involving moral turpitude committed in
the course of employment. These statutory
safeguards cannot be overridden through
private undertakings. Indeed, Section 14
of the Act explicitly states that the
provisions of the Act override all other
rules, regulations, and contracts. Any
undertaking purporting to allow
withholding or postponement of gratuity
is therefore void.

Moreover, undertakings in this
context are seldom voluntary. Retiring
employees are asked to sign them under
the pressure of receiving their pension in
time—a moment when financial
vulnerability is at its peak. The law does
not recognise consent obtained under
duress or unequal bargaining power,
particularly in statutory employment.
Courts have consistently declined to
permit public employers to rely on
undertakings extracted under such
circumstances. Cases such as S.
Gopalakrishnan Potti v. State of Kerala,
Damodaran Nair M.K. v. State of Kerala,
and M.K. Sakthidharan v. State of Kerala
demonstrate that courts disregard such
undertakings and require employers to act
strictly within the statutory framework.

Thus, the insistence on undertakings
serves no legal purpose. It does not
enhance the Board’s power of recovery,
nor does it justify withholding pension or
gratuity. Instead, it creates administrative
complacency. When officers believe that
an undertaking provides a safety net, they
become less diligent in completing
vigilance clearances or quantifying
liabilities in time. This practice shifts the
consequences of administrative delay onto
retiring employees, violating principles of
fairness under Article 14 and the
protection of property under Article 300A.

KSEBL has lawful and effective
alternatives readily available. It can adhere
strictly to Rule 3 of the KSR and Sections
4(6) and 7 of the Payment of Gratuity Act,
ensure timebound vigilance clearance,
issue transparent liability status
certificates, and pursue Post-retirement
recovery only through legally sanctioned
procedures. These measures uphold
legality while preserving employee dignity.

It is time for KSEBL to reconsider the
practice of demanding undertakings and
indemnity bonds. They are legally void,
operationally =~ meaningless, and
constitutionally questionable. Above all,
they undermine the dignity of employees
who have devoted decades to the
organisation. Pension and gratuity must
be released promptly, lawfully, and
without coercion. Statutory rights are not
subject to negotiation, and it is only by
respecting this that the Board can align
its actions with both the law and the
principles of fairness that public
administration demands.
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KSEBEA IN ACTION

Key Interventions, Outcomes and Activities

The KSEB Engineers” Association
(KSEBEA) continued its proactive engage-
ment on matters concerning employee
welfare, organisational efficiency, and
public service delivery. During the period
under review, the Association undertook
several important interventions and
initiatives, reflecting its sustained
commitment to member interests and
institutional excellence.

% Pending DA/DR Arrears:

Immediate Disbursement Sought
The Association has urged KSEB Ltd.
management to urgently clear the
pending DA /DR arrears of 11% payable
to employees and pensioners.

Although DA /DR for 2022 and 2023 was
sanctioned following sustained efforts by
the Association, it was granted without
retrospective effect, resulting in substan-
tial financial loss to the workforce.
Employees and pensioners have thus been
deprived of their legitimate DA /DR
benefits for several years.

Pending DA /DR break-up:

Period DA/DR Rate Due From
July 2022 -

December 2022 4% July 2022
January 2023 -

June 2023 4% January 2023
July 2023 -

December 2023 3% July 2023

Total Pending  11%

The Association pointed out that KSEB
Ltd. has recorded profits in recent years,
except during 2022-23, when adverse
monsoon conditions led to higher power
purchase costs. Further, Q1 results of
2025-26 show an operational profit of
688 crore, indicating improved financial
health.

Proposed disbursement:

® Pensioners: DA/DR arrears in three
instalments, starting December 2025

® Employees: Credit of arrears to the
Provident Fund account,
December 2025

The Association expressed confidence that

this long-pending, legitimate demand will

be resolved at the earliest.

% 182 Assistant Engineer Vacancies:

Minister’s Intervention Sought
In a representation to the Hon’ble
Minister for Electricity, the Association
highlighted the critical shortage of
Assistant Engineer (Electrical) officers in
KSEB Ltd.

More than 182 vacancies exist under the
40% direct recruitment quota. The Kerala
Public Service Commission has already
published a wvalid ranked list
(Notification No. 439/2022; Ranked List

No. 1271/2024/SSVII dated 12.12.2024).
However, all vacancies have not yet been
reported for advice and appointment.

@
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The delay has resulted in:

e Acute shortage of technical officers
in field and operational offices
e Increased workload on existing engi-
neers, affecting efficiency and timely
execution of works
The Association requested immediate
reporting of all vacancies to the PSC and
expeditious appointments from the
existing ranked list. A copy of the
representation was also submitted to the
Chairman & Managing Director, KSEB
Ltd.

** TA/DA Enhancement: Positive
Board Level Decision
Following sustained interventions by
the Association, significant progress has
been achieved in addressing the long-
standing anomaly in Travelling Allowance
(TA) and Daily Allowance (DA).

TA/DA rates for KSEB employees
had not been revised since 2008, while
State Government employees have been
receiving revised rates from 2021 onwards.
The Association consistently demanded
parity and raised the issue through
multiple representations and during the
protest meeting at the Secretariat on 28
October 2025.

The matter was taken up in the Full
Board meeting held on 17 December 2025,
which decided to revise TA and DA at par
with State Government rates from 2021
onwards. As advised by Government
representatives, the proposal has been

33 Y
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forwarded to the Government for final
approval. Early implementation is

expected.

**Energy Conservation Day Observed
The Association observed Energy
Conservation Day on 14 December, in
connection with the National Energy
Conservation Day, reinforcing its
commitment to energy efficiency and

sustainable power practices.

An online webinar on “Energy
Conservation” was organised, with active
participation from members across

various wings of KSEB Ltd.

The programme was inaugurated by
Dr. Achuth Shankar, Former Dean &
Professor, University of Kerala, who
emphasised the role of engineers in
promoting responsible energy use. The
keynote address by Er. Sunil K., Deputy
Chief Engineer (Planning) highlighted
planning-oriented strategies for energy
conservation in the power sector.

The Association remains committed
to safeguarding the interests of its mem-
bers while working towards enhancing
the operational excellence of KSEBL.
Members are encouraged to stay
connected with the Association for
updates on these and other ongoing
initiatives.

*



36166, (NSOIM0)
2GMI00AIW (M)]aifMo

36)@0@3 WM @3 GHG  TVoEIaHEM
NBLIN06MT MEIOBHS. TVIBH00Y @RYUDYal(@]
DS 2118510100 M0LH)BHUd TVBHHIAB Mlunl
leneam @10)a0MmaME0W®IV] QI0GM
&3 AUMIGlEe)MM). TVBHHIQ ®1e)R0M@EDI
o @oall MM crlINOmIOg MLInHnS)
GalOORIWIBIGAD af)aNIEM TVOUdWo.

MABHHOB @YU al(@] LoailWomeaB
Sloel Galo0WAGHU TVOWI M HHOD)0
HSOMOLHIOIROW GOOSIBHSIE3 BRI
©@)o alid Ve 0o RM]aflaw)an).
VIO @YU lHSIORI @RYWIMIE: Vol
WOMEBB)o aleMORNIV)BNLI 0 RMBBSG3
o®@lafio afltoaVi®®)o AIdeLIaflen)am).
MOV ®Oo @RYUI@IHSIE8 alellw emiley
HUWBB6 CalWOAM M@ allelon coslow
an (al21Bla{lee)aN@ 6§03 2 SN0 VNI
TWlajlseomogo alelle @REIS000)M06M).

MVRHHOB @YUV l(@BHSIT3 @YADY OB3]
MYGAIEN3(® @RSITLNIM TVDE>0 Y 63BUI )=l
OVWMM® @YU al(®] OECBLO W TMUOBEN)0
0aloM)RMEBBUILN)0 RBM(aIGIWIWIB:U3HN)0
BOeMOWIB:00l:356)02L100 @RGIANSS B0
206M).  2OYAM)BHSEI0, allBlorvdEe)calMs
Dald0EMEEBSBlo AUTV @)U HB)o Al
CWOBSA2oalEl, R1MEeIClel, H1Sandg
2100QIMNODIOED )@V «lEOD]BHHSON)
QgL @YU} al(@1BHH: O BS 2l lores),

P& mMleysial apeimiod (015.)

)OO MIMBB BOYIMIB:UB af)aM QlGOIWD
@oavano MIRIMITIHEN ).  O6B:HN)Lilew
MO GAROOD) HOAUDOEMI. 0} illIane @Ray]
SH0010 AEHAI00)0 & odl. GEIUIIB:BHE80S)
88 0SOAISOE QAISOHOGCAOUD0.  @REEBHMWI
B)EMUIUS DDICH:SIOBHI6NE, DOMO0 (UM
@3W geloom Vls@es oM oMo
BMOBNIOD® GOINTHUS @Ry (Ud W03

@RAOO Qo aloWOIMOSsal.

00} 6B3U3  ED6BI36) M WO 6B WIH6M
@lelo @RElalo &:HaW)o aflg)arl$alo acmo
80 QIAIj0 VA0 M VO HMTW)o DE6NS & 103
MVBHNIAB @YU al(@]HSIOal alele 8 3)
2001 ©ald0)OMO|S )06 aileiailad
allzdiay aflelor ecmsomosm npeUlw)ss
QI8 @RYWAOIHNAND. @PMINUUDY HSTV)HCBO
BDaUWEBEB0 @A, GRUWlH GO &S]
eNs8 BVaUW (alCWIWEBSl), BGAIHSA
@®ITVABMNOI6M )M ODINES GOIU]
BHUBHN0 NIMW)BHUBBN)0 BRYUDIOMVO aldH@YM
00 63B38061).

MVIBH00Y @RYUD)al(@1HEB0S)B8 A
afload (alwom caisH@BgEloca @rallos
W8S BAIHSBRIB MOHANWIEM.  @RAIGIG3
@GRWl o Gald)o ALl®a@ea]olenes

EER\\EN -



EERN\\\\NESN - B

QVGEEDRIG] mxﬁ(y‘lm)”l(o% M) alaBaHd o_lgﬂ @@UOQQJL@’] QS@@;U&:BS‘)I MOICHNE 00
afldleom all3UiRLE0EM.  DAICHS EGIVAIM  MIDWL® CWIBSAROBHNENE. oildha] @RWO
S0LI0n @PAIG  ¢220eil H2ITGI0)M GBUY} Mo GNEBSIENOS BO)OO0 ‘GaU’ @06
al(@1B103 @RAIIATINEGAINE @RSINOOM  HHElenHSWIENT TVIKHI0Y @YU)l(TBHSB)OS
MDB0y@BB H@H1T0JMM) )&  WleInlciea ) &S] al0cWIMR®OW] Ao
TLIBO0, M)l @ B)0S an)&»0
S GRgaL 8I9S cefho DM . M1 AVAHHNIA, 2ilB1ENOM0HN) (al6rIYO
Mm@ QIBRUlen)0Woyamlel. rudssdalm
oV all 2J0@OMOAN  AVIBHOOY @)UY ol (5 U3
@OOIMSBE  MOMIOD]H: GUaHIVIeloe@aN .
. C®IQ)OHIS)HNOMBS MVIRLI® allogadem).
QBOHO® MY0WId:Gleenomoailal. Um0 o
oV 200l2] @RAIOMIHM B)0)alEGYWOWO 6)21QIM)
210200 alGBlGUoOWlajo@d MlH@] aIyROMm .
88 MLORLIM®)o &)S)@EIDEM. @PRAIAG

oo ailmn \o v o 1e alos3] o B 806mM
? 3 ? 2lal®2 MABB93 MIBE3WDla) e2l0lVOH enilafied

VLOOB@N BHOOEMBOAMD GENIOWYROB)0. .
HOEM1HD)0. ML H0aH @YW HOMDalg)o.

MB#008 avdglavied mlas alleals) oM @) GBBaEMRW] 200)0. @RGIM W)
GO SBRIMIEM VIGO0 @YUl @IBS]G3 @O D@BEHIEIUGILL  BBBajeMo OIS
cR0eilo2IYMeoB1e)o EYWI®] 2SA®:  Hjlavomag aildy milavlm  )&:000 @O
)9S WaloMTVEEMED @PAIGHS (alUBODI]  aldlaflcspmB@lel.  @eajoud @)al @ ajals
HHOMID:). HOBAUATINM @YU IEIWIWoLo OB BYWICEIGB IO OBV HOL)

al)emM ORI GAITEIDE], aleM@IM) GaleNE] alleialm MSHOMS.  AVIB0Y alla0E30aV
MLNOaIMEBSIM3 GRoLlen)o GRAAIaHM)o

CHOPWIENBGLID.  TVROMAOW B00468BUD ailds]
OMOOON@M)o MVoRAIlafdnesanlal.

QO (@AM @RYUD) al(@]1HUWB MSOM}MO).
GAWOB;SB203He) LIElEH)M BIGl2] VoMUS8
O@IOM af)(@EWI 25683 GOOUTHOS allFlen

*

SCAN to download previous editions of Hydel bullet

I

| The Chief Editor
| Hydel Bullet

| KSEB Engineers’ Association,
| Panavila
I
I
I
I

Thiruvananthapuram - 695001
Phone : 0471 - 2330696
P hydelbulletin@gmail.com

Mob : 7012117197, 9495600714

L--------------L----------------

e



WIMAIWIE) - 22

oIjemjoRAOMIOL] MMIMIMI (s 1

avmyoavimlileel avenlmo

aiflel MOMEBBUB GBU3HH)EMIOUE @IRYAVID
BHM aflelGa]od am 168 c®omM)o -
‘moleno @088 B016Mo MO VOM
QAUOIHWBEH) M@HOMB HeIIel agam .
amyomImlo® quomiawlaflscomogo
a)BeM@OW)0 VOBIWIE EDVHWOD) CGMIANT.
GRAIORM 2OPUOIOS 2OIVA  allMv)HS1ws
agQaomadmlowlens aqumomilmlwyes
aqunomo.

@B Mo afloadal)o alaH0BAI)0
GO0 HRIGM MLowImEoalc ™)Slay)
MI@HNIM DD NOMo HBEMISH: MWD
OOOEI (aldTOMAIW Hdadl INOMILIVEM
2136 0]5)0m1101660)0N@ . GU0IHOMVo
WIMa lEn M@)o @RYEIDAINETIN GRMYEWI
Ry TLV2Wo  EO(@IWIROW EIWAOEM ddall.
@R@IMOI@ @M NIMOMIOG @YD O
@oalQl)o (@IVIeN8s 0ow aill@lseemano
PINOBIHG CVIMIGONOS GalBaN) Galdd:)aM)
af)@ MValaHR06TD.

CUDOHEOMOIOSIalo QllaHOBOMIOMWW)0
alloaoomI®@®)o @Al BRI TV)MH]
#®9)aD  (alMVAU®TVO® 0ONAIWOI6M
@0ailo® €RAUOIRM 20QVA VM oaVIm]
@18 @al®alaflen)M@ . &oall &0)
HBEMISH: Mo COWAOHEMESIEN0 a0lM3)
muoomles eaeliwl  Malduoo VOMOI
ensmiso @PM)BAIGRAIM6M. alURIOCEI
Mo 1OOMIB3 ©alGWIWla a0lm@yTuNoml
QB8O MVlOmMO@, MenIel of)arlalw)o
a0lMB)IO0M] 200WEE) MIQ)BSIAM).

o VAT VIV

Er adl.ofl [nJ@QJI/j'
ad&Mlay3slal apemilmiod (0ls.)

@®O8AIIBIOTIM) aj06D MVICMIA ag)amd
8Q QI0BJo @O(@o DalcWIWlajoem I3y
QyBo BO}ESIVD. af)aANO@  QAUSHOWU B0
QaldhoemeaBud a8ala] 9alcWoN]en)
CMIONBH TVMUYAOW  QIOBJAILBO]O W
(Richorchestra) (a1®1@ 0™ WoMOMI@3
T aflB6)MMYENE GBAUIROM (al®]E.
MWlomoOloMWio @OBAIIBIROW @ENILIW)
®©SW)o WINMIHUW MHPGaIBAN) Galddh)am
@RalGAIMIW @PM)EAIAN0 DIMOMIG3 (VoQlY
@06M) .

‘BBH000" DalcWIN])88 a0milod)
@M VIMOWIHMW MoV MaIEROW BHQI)
MAlEUaH®. VOMOMIOH ®SeLOmIelo
BS)HOOMILN0 983 630.... B0......... ag)am
a002lod) alleaOOMIOG @PRAINAIYRIW B0}
Mo 1® B8OAI0 ald@aM)OBG06NE  @RYTVIOBHE
am Teom 26Q00) ©®e10m16elds
)O3 1B aM).

MOM OAWABAUMLIO® 2OQIVIUBHN)0
DM NIMo M(@VWldo BIAUMIQAUMNCVWINS
aloslaneilafleepomoailel agyamy M1 ovo®o
al0O©@O0.. 26QO0) VOVHOM O HIMB)
aloSlenom)88 @RRI®10)20Mo Mo 1™
TMoailwOWEMB @0Qo AUOYOTIV® VEIWOW]
Q)M af)M &Hoelo HOSIWa)).
avmOavIm] afloan &oall

&B6MISH TMVoNTMOTIOE! DO al0]
QEN30DHOO GABHBOMOI0INAIW AIVaO
(aNloW)es RMIOINREM Bdail. DD IO

BB\



RN\ \NEN

a0T@yamunoml  momloomlcd mlan)o
&HB6MISH Mo IHAWITI f) MBIV @IHEMAT)
BHOYMOSIAM). HOailoaN @aldl@d sl
BIWleo POWEBBIHMEEsleN0  aslmyTuNoml
®0all’ af)M Galdl@d @ROIWe|SIAN W
@O6M  BIS)MM@ (AlOMI®AN0  (AIGRINDN]
(21 TN

80) DU -Ql(B TVMINBEM CINAOEM
®0all. @RYEOInOMOTIG3 @PEN0 @RAIGOIAN
MO aFPlo TVIOEBBUD .
@) E0Ia06Mo

SrMPn,S"
@PAIG0Ia06Mo

S""ndnPMgr,S

(Dolatf aleN©® GERHUOEBUE U0)EL
MLIOEBBHSW)0 §2101W @RGUOEBBUT @1(QITVI
68380 MV)ailajlesn)am))

@RAIGOIa0MAMIOAI QB TVI0EBSBIOS
momMIWy@06m &0allss) Qly®101EMA0W
m)emaemao M@IH)AND® . @OAUEDI a0
emamleoel

(n d n) apam auie(weMIo
QI(SHTVIO BB UJ. QI(HATVIOEBBUS HIO6Mo
MoWo0em OlMWIeN8s8 @RAIGOIa06M
@anel (Descending order) v oonom
GRID). @PM) MOHMNWIEM &allW)OS (ale®m}
HOW)o.

2MOJE0NODIG3 DLIOD TVIOBBSRIOS
MOMIWYo »06Mo &Jall B0) BOaHIW
0o &)Slwoem).

MOWo0M®OWT 2amY®IWIGEAID
DSOMOO GAUNMUIGLID DSBS G@RYLIAIMMAIEM
DD EONOIM @PM)EWIRY0. BIGVI INANO
aflel (pIe®§® @OAIOMVEBU(ald:Sla{lanam).
&0ail 0o GLUOIMIBHSITE BHOY, B)36lo,
BOMIO® a1 alld:0068B806M TV} adlH6)
D). EI(@IWIEN) D EONADTING @YELIaIM
OIN @PMYEWORINIW TVAWO.

©

al}OBOBOMVOM  RNEBIARLOOEM,
®PPNOIRHMW MA» TVValY, BloaUl®o)es
PAIBISOalelal®], MIO®] ®lo)Mmoglom
Qila0d 20MAV, aldalMoUdo WBlAIOZ agf)aM
®alo af)MIAUWOET D EONOBINL! (ald)6r
By O] U3.

AUBOHOVWWIho 21l fl@UNIMEBBB) 0 DD
0o @RSITLNOMEOW] VY aHlEOOq|SIS)eNE.

®0lWOS @RYOVOCUWAOW VMMM
m@eloo%)(@ @RYORO0Ud0  (al@laneilesn)am
»Womao1goem qUMIdMIMIO® @REFA0
OO0 GRHYOIWH@  HEM NI B AN ) .
aenolem Rlaloonleel BCOS M
NIMOMI@B  (al@laneflen)an)ens.

SOMBHM 1SN0V (aleMVR)O6NS
®leno  $00lmInoW]l 630)2HH0MIB001)
80} ®S o Q2B8BO®MIOMW AV}aIMHUD
aumPInIees Kom AGle:S1G3 &06mMdo.

AeNOlem @REY al® Mwowloyan
21(@Ba®] ®Moslv)es s80dawleloem
AUOLed rumdINlm] ag)9)@leO®M alel
NOMOMLINBH:O)0  AIlUDIMNSES)M). EOANIRD
Des 2l(BAMVROVBS BOMIDY ONIG3
Bl3ceimmoelo H)glaglejoom muol®l)
O], &)S}onOmIM VI ®TalOMI
MeImldomomd @ afleeIomA0E)eaan
@R VOB W)MEOW]. M)SBAN G@RINWIHSW)o
@RS )OMENITW)HOB)HSW)o TVIMABFOIM)
aI9683] L I(BOGIW)MBS NITWo  GAIGHIS)
o] @PAINYHS MBW dVGEANIBOTWIW
BoOMIOMMN 00516 ©onaIdmd ailalda0o
B F1H6) 5OV 0)aN).

2l(@Ba®] ®og wlayRlal®oelo
B HOaMAIOTVo  MW]H9) HWOWT0)aM).
MHDVHWOO) TvoRAlo Hallwyeas am @3
M10)aM  BcOIRRWIWV af)Bnoelalo Wlalml
anlE}aM) oM alOWQ|SIAM). @RS)EHIMI
QIO EDVHWOO)ERAITLOWIAIY0 HIAIMIHW

e -




MVOGENIDWM §21QOM3 ‘qumyomslml’ agam
alBaljo  ‘al@elao®lelcd @emIemeajosel
MO MIMM)* af)M (alGWOWAQlo VOM
QAElSS103 AWLINA (AIGWIWHHIM H006Mo.
avmypaslml arxan aslaud

AEl&:8)o DMEMAljo AIOBJAI MBAl)0
@QYeldalMAaljo  af)eloo  Worlorow]
Hoenolaldomleow] 20gle  aumyoayl
MB aflel aflMoMNO &LNGU3 alOWOMENS.
‘002a00M0’ af)aM all(@omleel M6V
S00W TVMBAROMIN GAlNE] AIVEINE @B Lo
0ailaj® DGaJ0Ud M0 GHUBBNAN AUGCIBUB
@ @loyamlel. @RrBJo ©alla] QIS WBoE
00lyRoUl PMoWlo)pMM®sIeN0  HLNOMVM
AeomI®d BOAIMIAI® )@MWV DUBOHHHO
88)am1e] af)aM  MVeAlWIVHM a0G@la006 M
cooaeilom oSl Jomla3 aleldd allamis
T yala) AUGISHBo6M AVMOMVIMIOW]
a)MERM2 . DaOCMOIW MDD ACld:Sleel
GRAIEOR Mo 1™ eealcalo MM IOISIMIeHW
&02I0®MAUGOMTIVWI® 80) GRMUWIO
1nOM20W] @ogl.

aqumyomilm] @BLo (SOEe) aloSIVd
@PWl0)3 TLEIUIAINE ag)aM VOWHMOW0)
an). af)aMO@ WIMo aflan’s vosnjeeIeIMo
(Record) ea2196a0js® womwawadqym
6UDYR0MNINY BOQI VABI2WOABM voenjEleno.
@RBINIWSHOM TVoNITWla] @O NV
Rlaloomleel 80) ael® Mayaowl
cailoamlene wMWAEal MIBo MIMOMIOM
@RYAVIBH ®elovleel coail MIdeNlesn)mm
&0 O3 2)elyal®d  QUadl2®OoW]
M 00O al0WI0. NIMUWAWAQ MIBOTIEL
eloeo® A qMILMINIO® MO)HH
ME:03a leom8 evlalal.

29Q00) Mvogalo  AVMIOMIMIW)HS
adlYIed ailcelomao@] alamloyam). 1970
SSIO3 21L1aI(NIMEBBUB 2 )OO0V
aleeom@  e©o0esenoaw)  (Vinyl Record)

o VAT VI

©)aloo3leld Vloyamn). aumdaInlw)ns »om
©0CB90 W )OO0 B9 )N )20 W
MITWHa|g 06MB8) (a0l §0CHNIWlou)
SHNUMBHWB ®olod @AHH0 N30V, oM
@880  allMIS @ISO G3
af)oWEmOns  qumidavlmlwlo ME®
milmlavileeal ag) WoOMEB3jo UBEQ|S;AM
0B H 0 W al)oom] 0 6813 0 O
@RAITLOW)MNB0W]. D) HO06Mo NIMo
eald®)OeIEBSled  6HWBallenyam @lmyo
@1 5 0 U0 QAI06M1 a9l (alGHHaleMo
21Q)M®IM)o WS o 6Malg). afllanls
mﬂen%mg moeng (S0#91@3 mlan)o
2063 gl8; Ma)ud ¢Saflad alsdOmlw Mom
206M) @RYHHIWAUETT] GHUBa {laflo}aN@ ag)am
al0Weq|S)M). AVMIOMIM] ©AI0}OHR00)
»OMRE! @RODIV) NIMOG MAIEM. @)
OHMONE @OID @S 6BBUS af)LI00 QUMEIOIN)
2091 o0 @ OO M(alddWo
al)0@MBHSAD (aITVG12)) af)aD) alOWIo.
M1E2000 HIDHMA00}NS Ailoan3)6el
oMol @OTWea|S)AN  qVM oaVIm]
o) @CWO DLIVOSEIHBOS aBQaljo Mayealg
WoOMo @)Slwoem. M WOMo MOBIW
BOLIOM NIMEABHSBI03 aldSIEGMIOUE alel
®alem ‘a3l ¢203’ al06m LMo aloS1es)
201N 000 alfl NIWEH:0)o al0IAAUD]
BH0YENE.
@PA0ILloMIo
1. oall GaEMOIM - @MAMOo MVow1®
M2 - ORI NNEMY EBOSIEHNS
2. LM e®oami- qumyoavlml mlmd
al}6MY0(VOAMMIG3 - AEMIOREBIENINE LID
G300
3. Qileglallwle - &0ailoowo
¢300RM.& - eBUNI®]e -
B0OMGlS; NSV G0N a0

B\ \\\ U——



Kozhikode Unit Meeting

Felicitation to Er. Renjith G, For Exceptional Service Js
and Distinguished Accounts Presentation —
AGB 2025, Kollam

.6” '4“ : ;.

New year celebration of Ernakulam unit @ Mango Meadows { ¢
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