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OPERATIONAL HURDLES AT A GLANCE:

KEY CHALLENGES IN UTILITY MANAGEMENT

DATA &
VISIBILITY GAPS

Zero Visibility
of Field Data

Essential operational information from
the field was completely inaccessible
for real-time decision-making.

No Unified
Asset Records

Lacked a central system for asset
testing and tracking, preventing
performance comparison.

Missing Historical
Failure Data

No records were kept on transformer
damage history, failure patterns, or
repair timelines.

MANUAL PROCESS
INEFFICIENCIES

Difficult Outage
Tracking

Manually tracking power outages was
slow, with no real-time fault
identification.

Cumbersome Asset
Management

The hierarchy of lines and transformers
was maintained manually, making
asset tracking difficult.

Disconnected
Project Planning

The project planning process was
manual and not linked to financial
payback analysis.

Solution is journey towards Digitalization from Manual Process



Broad Data Architecture of Substation Information System (SIS)

© Datalnput @ DataStorage @ Data Governance @ Analytics & Dashboards
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Operation Philosophy of Substation Monitoring System (SIS)

Real Time Supply Monitoring Maintenance Priority

M T -
e Smart Meter ransmission _

Workshop DT Daily log Book

Commercial Data Analysis . .
y Capex Planning & Execution
(AT&C, Through Rate, Line Loss, Exceptions) l

Assets Geo Load

Topology Tagging Pattern

Exceptions Execution

Al based Analytics from Data to take out Predictive Analysis, Exceptions etc.
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- 1. REAL TIME SUPPLY

MONITORING



Real-Time Dashboard
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2.1 Smart Meter | e e e A o 7 B

Data indicates various Outages of Power element.
Transmission This helps to improve better serve of electricity.
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Real-Time Dashboard
Real Time Dashboard from Smart Meter Data

2.2 Smart Meter
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Smart meter
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Transmission
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Outage
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Workshop DT

Dashboard
Generated from SIS Entry Form

4. Daily Log Book

(T) Data indicates Max. Current & Max/Min Voltage of PTR’s & 11 kV
M Feeders.
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Optimize Field Workforce Deployment
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5. DT caPaCity Wise Dashboard
Damage AnaIySis Generated from SIS Entry form
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2. MAINTENANCE
MONITORING



1. DT Survey Exception

Dashboard
Dashboard Generated from SIS Entry form
1 JJLH 3. B Data indicates various Exception of install DTs. This helps to maintain DT health & plan
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Dashboard
Generated from SIS Entry form

1. IF%TET a1 a G __ Data indicates VCB installation/updation status, quarterly inspection schedules,
e ( sli ) delayed inspections, asset-wise non-working status, technical exception
~— categorization, and pending-versus-resolved resolution metrics.
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3- su BSTATI ON gea:;mom SIS Entry form

_—_ Data indicates various shortcoming observed during testing log here for further
( w1 ) resolution/planning. This helps to maintain healthy system with streamline

g
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N
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Sub Station
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Dashboard
Generated from SIS Entry form

4.1 33KV Lines

Data indicates 33 KV Source for Sub Station. This helps in planning for increasing
reliability. Module also provide maintenance related exceptions of 33 kV lines,
maximum load & Tripping etc.

% Data Source Entry form on SIS.

A

..l Captured Data

0

Data Entry EE/ JE

33 kV Line Related Data

Updation Periodic

E ACTIONABLE INPUTS

Single Source Substations
Critical 33 kV Lines

33 kV Line Maintenance Due
Breakdown-Prone 33 kV Lines

Pending Corrective Actions

0000

@ Reliable Supply

W R R
= { h. SUBSTATION INFORMATION SYSTEM A Mohit Kumar Singh @ Exgh
= Vig#" 33KV Source Analysis Mis
Q Search Discem PURVANCHALVID' v Zone ~Selact— v Circle —Select— v Dévision —Select- v
5 —Sefact- v Substation ~Salect— "
@ Division
No. of 33 KV Sources
¥ 33KV Dashboard %
e 1312 959 145 21
33KV Line Load Analysis TOTAL Single 33KV Source Substation Double 33KV Source Substation Triple 33KV Source Substation
13KV Line Length Anzlysis
J3KV Line Conduct
oy o 33 KV FEEDER DETAIL < L
Analysis
3KV Line Aralysis having Zone = Circle Division Sub Division Sub Station Primary Source  Source Name  View Substation
Name
More Than One 5ubStation = =
EDSD-1 _ 133 KLY 8/5 FLI
GORAKMPUR 1 EDC GORAKHPUR  EDD-1 GORAKHPUR FCI [SECTOR) ? 05 MYA T/F-I ihstati
13 KV Circuit Breaker = MOHADDIPUR BURAL . : Goralindr i view Substation
Analysis D .
EDSD-1 s 132 KLV S/5 FCI
GORAKHPUR1  EDC GORAKHPUR  EDD-1 GORAKHPUR %) FCI (SECTOR) i 1 (/N 775 R 1y Suubctation
Vel Seifce.Featig MOHADDIPUR RURAL Gorzkhpur
Substafion Analysis 132 KLV S/5 FCI
GORAKHPUR 1 EDC GORAKHPUR  EDD-1 GORAKHPUR  EDSD-2 PIPARICH JAGDISHRUR Zorth ' City View Substation
Loraknpur
. GORBKHPUR1  EUDCGORAKHPUR | EUDD-2 GORGKHRUR EUDSD-3BUXIPUR  INDUSTRIALSTATE o2 fo SISFCL City View Substati
Dashboard b T | i : semEE Gorakhpur
GORAKHPUR 1 EUDC GORAKHPUR  EUDD-2 GORAKHPUR  EUDSD-3 BUXIPUR DAJRGA BANI 2RI, Curgabar View Substati
(¥ MKV Feeder Dashboard PR SRR | SRR > 2 Gorakhpur Sl
2 EUDSD-6 o 132 KLV S/SFCI
GORAKH o HPU JDD-2 GORAK SURATHUI } Durgabar i
R ORAKHFUR 1 EUDC GORAKHPUR  EUDD-2 GORAKHPUR SR RENG LRATKUND Corsthing Durgaba view Substation

8 Digital Workforce

I Data-Driven Decisions

| 4 24x7 Consumer




DT Madule

11

wdls
4. TF

4.2 33KV Lines

Dashboard
Generated from SIS Entry form

Data indicates 33 KV Line Peak Load & type of conductor. This helps in planning for
Addition of 33/11kV Substation, load bifurcation to increasing reliability

' SUBSTATION INFORMATION SYSTEM
3 33KV Ling Load Analysis

Mohit Kumar Singh i
;I @ English v

Zone —Select-- b 4 Circle =Select— v Division —-Select— v

33 KV Lines 11KV Lines Capacitor Bank
8 ﬁﬁ"? Power
4 FIBL  Transformer
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— Data Source

Entry form on SIS.

Sub ~Select-- ¥

Station

40

ACSR Panther

1 Data Entry SDO/ JE

..l Captured Data 33 kV Line Related Data

@ Updation Periodic

a ACTIONABLE INPUTS

Highly Loaded 33 kV Lines
Available Spare Capacity
Need for Load Bifurcation

Need for New 33/11 kV Substation
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DIVISION
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SUBDIVISION

EDSD SARAIMEER
EDSD-IV BELTHRA
EDSD-IL JEANFUR
EDSD SARAIMEER
EDSD SARAIMEER
EDSD-SAHATWAR
EDSD-II MADHUBAN
EDSD-T BILARTAGAN]

SUBSTATION

SARATMEER
BELTHRA ROAD
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SAHATWAR
MOLNAPUR
MAU KUTUBFU
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NAME OF
CONDUCTOR

ACSR Dog

ACSR Dog
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= Dashboard
5.1 11 kV Lines Genetce o 5 Entyform
: : Data indicates various Exception of install 11kV Feeders. This helps to maintain
DT Module SubStation 11kV Feeders health & plan regular/routine activity as per visual/test survey to
b maintain 11kV feeder trouble free.
4 17 6. BA
4 i Q seanh From Date id-Mon-yyyy To Dte dd-Mon-yyyy Tone ~Select ™ Circle Select-
33 KV Lines 11KV Lines Capacitor Bank
Division ~Gelect- 1. Subdivision ~Sedkct- B Substation ~Select-- ¥ Feeder -Select-
=— _g__ g, — @ Substation Information i
7. L aff mw 8. m T . | rederseion ke :
V1KV Feeder Survey Updation Status
@ Powst Transfomer
Dashioard »
g Data Source Entry form on SIS. 71014
& 11KV Feeoes Doshbonrd Total Feeder Sectons
2 Data Entry JE / Lineman  DLOastbonrd ,
11KV Feeder Section Exception Analysis
.“ Captured Data Outage Events EE .
% Workshoo 01 Monileeing
@ Updation Real-Time
% Substation Tsting
Dastioard ]
a ACTIONABLE INPUTS (¢ Busingss Plan ’ -
@) Feeder Health Status I
©) High-Risk Feeders . , e
. . ENTRYDATE = LONE CIRCLE DIVISION SUBDIVISION SUBSTATION FEEDER TYPE OF SECTION LINE LENGTH_IN_  LOCATION OF STATUS
€ Inspection Compliance R secrion
. . = 30-D0-2025 15:16:22 BASTI E?E SR B0 e EDSD ITWA I RATHAUTTYA BISKCHAR NORMAL SECTION 23 POWER HOUSH GATE  NOT 0K
) Safety Deficiencies ) _ NAGAR DUHABIYAGAN)
o Priority Action Plan @ Compercid Oustooerd 30-0%-2025 20:12:15  GORAKHPUR 2 EDC DEORIA EDD GAURI BAZAR  EDSD DESHE DECRIA  DESAMI DEORIA PAKRI ?;!::!}ERDSSI-\-G 15 E:;;;:: NOT Ok
SN0 Mo 30-08-2025 20:49:37  GORAKHRUR 2 EDC DEORIA EDD GAURIBAZAR  EDSODESHIDECRIA DESAHIDEORIA  PANRI ?:: D SRS gy E"m“d'jﬁz NOT Ok
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T oo
Generated from SIS Entry form 2
‘ L sl 2. E _—_ Data indicates substation and feeder mapping totals, feeder smart meter
DT Modue ves Sub Station ( ol ) installation analysis, categorizations by feeder type (urban, rural, agricultural,
d T — ~— industrial), and supply hours wise metrics.
| 4. 1: - ﬁf 5' I ) 6' éaé = .::‘g. SUBSTATION INFORMATION SYSTEM @A Divesh Bhaskar (5) engicha
33KV Lines Capacitor Bank (W Teesaoum Deshboad 4
Q Search
7 okl a Pawer 5785
* I| Transformer @ LY Divhbonrg St
U Power Tanstommer
oo Feeder Smart Meter Installation Analysis
Entry formon SIS / "
| E Data Source Backend =
L DataEntry EE TEST / BACKEND SRR
‘ & Woekshen DI Momitoring Feader Typa Wise Supply Analysis
11 kV feeders Supply ¢ Sikiaa
| ol GapturedData related information ey
@ Updation Periodic 1 Busksrs San
O utege Analesiy
¥ Fepder Manngar ¥
% ACTIONABLE INPUTS Eosise Hoad Entry Form
Esgger Managar! Head
€) Substation & Feeder Mapping Status —
=— Substation Employes. Supply Hours Wise Analysis
#9» Smart Meter Coverage e
Entry Fam
. € Feeder Type-wise Analysis Fusta Moo iy Fam
| Fouder Sunply Dashboard
. o Supply Hours Compliance e —
¢) Industrial Feeder Performance 7 Conine e Mo

i
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= Dashboard
6. Capacitor Bank Dashboard | o3 om sseniry fom
T 2. 3. ﬁ%’ Data indicates PTR capacity-wise Capacitor Bank installations, OEM and rating-wise
S e metrics, structure types, non-working breakdown analysis (firm/issue-wise), AMC
" coverage status, and operational aging analysis.
L e 3 i
4, -H 5. T J' 6; Eﬁe — ':h. SUBSTATION INFORMATION SYSTEM ﬂ' Divesh Bhaskar @ English ¢
) —— R Capacitor Bank Analysis Dashboard Wi
33 KV Lines 11KV Lines Capacitor Bank o P "
Q' e PTR Capacity wise Capacitor Installation Analysi
1 — [# DT Proposal iGiAdditional) * A -
7 ’ L 8 . FI i :ransfmmer - 1 1 1 2 1 529
=5 ¥ Workshop DT Monitening Instatied 3 MVA [INSTALLED) & MIVA (NS TALLED)
 Substation Testing =
Dazhbeard
% Data Source Entry form on SIS. o )
¥ Business Plan * 44 538
1 Data Entry EE Test 7 Outage Analysis ' R e R !
[# Eeeder Manager
..l Captured Data Working / AMC status etc. = > OEM wise Capacitor Analysis
@ Updation Periodic Hm&g;mmn 5 402 68
e LAT L Shreem Electnc Lid SMARU Tech LLP Ltd.
Form
E3 ACTIONABLE INPUTS e
€) Installation Status SR 396 84
&3 Operational Status ot o svce
€) Capacity-wise Analysis ‘Cascitor Bank Anaysis Rating Wise Analysis
o AMC COVerage Status ml:ﬂmﬂinw!aml 746 366
¢) AMCTKC Performance MG Acaroral 158 Tost . 158 wvar 356 40vAR o
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7- RMU g:nsel:oted from SIS Entry form

@ Data indicates RMU configuration way-metrics (3-Way/4-Way) and handles
o HETr critical operational data..
X b 4 1]
4, ~ -"‘ 5. T -1[[' 6. ?‘*’j = 'II:. SUBSTATION I ORMATION $Y4TEM A DiveshBhaskar (73) cogienx
33 KV Lines 11KV Lines Capacitor Bank a 3.. L o
e s i ., || 50 13
bk — ) Total RMU Totat Subsiation Involved
o Subismation Log Book
g Data Source Entry form on SIS. o my
Duahbogng
b 3 Data Entry EE ARG 50 0 50 0
@ VCBOAMOuhbony MU Typs $71 RN Type Vaceum Tway s
RMU Installation /
l.l Celpiadliee Dl Working Data s
Creiie ML
@ Updation Periodic i Constion Assessmens
# Momiunance Detaily

MU Deshboard

& UG Cable
5 ACTIONABLE INPUTS
1 Risgom Apsast Register

€» RMU Health Status R
& 3-Way /4-Way Configuration {2 Conmstatatn
€) Critical Operational Exceptions e
) Inspection Pending e
©) Ageing RMUs e
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GG | 8. POWER TRANSFORMER 2225 o

‘E ﬁE t.

1. Wl Data indicates provides data on capacity wise installation of PTR at Different SS, reasons
-y gls ) for power transformer failures (electrical, mechanical, thermal, insulation), damaged

vCB
o PTR replacement status, guarantee period timelines, and capacity-wise status tracking.
4. ‘| '|[ 5. T I[‘ 6- ??j — ¥y, SUBSTATION INFORMATION SYSTEM 4 DiveshBhaskar () £ogich ot
1

Sub Station

DT Madule

PTR Damage Analysis

33 KV Lines 1KV Lines Capacitor Bank
Q search Fram ate 30-MOr-yyYY ToDate dal-Mon-yyyy RO PURVANCHAL VIDYUT VITRAT = Zone Select
— S ) Cacie Salact - Divisan selert . Sub Divison Select - Subststion Select
7 dall  ARMu 8 Power © Subsintion Information.
= 7 13V Dnshboard ’
: Reason of PTR Failures Analysis
(¥ Rowor Transfommer
[mshbosd
E Data Source Entry form on SIS. Bt Toesorne sesiysis
Analysis
1 Data Entry SE STORE Tmnstrmer Aging Analysis
PIR amage Anafysis
PTR Failure Bl Lemage oy Loems
l.l CEEEIE (PR Related Data ’
O 1KY Feeder Dashboard
€9  Updation Periodic S
e ‘ 68 31

E3 ACTIONABLE INPUTS o

. @ Subsalion Tesline : Capacity Wise PTR Status
Root Cause Analysis R

L Business Pan ¥ g
OEM-wise Failure Analysis _ 95 4
o Quispe Anahysis. = Sun R

Failure Trend

0000

(# Faeder Mansger
Warranty/Guarantee failures o il i i
Reliability Improvement Plan = CompsL i
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3. COMMERCIAL DATA

ANALYSIS



COMMERCIAL DATA ANALYSIS

(AT&C, Through Rate, Line Loss, Exceptions)

3. .|I|Q

Dashboard
Generated from Backend Data

1. SUBSTATION WISE

Q Data indicates monthly commercial performance metrics segmented by percentage
ol

slabs, covering line losses, AT&C losses, collection efficiency categories, and turnup

slab metrics on Substation Level.

— -".' " SUBSTATION INFORMATION SYSTEM Divesh Bhaskar /=
="\ Substation Loss Analysis ﬂ |.|:5' SKaK @ English &
O szarcn Discom PLIRVANCTHAL VI THA Zone Circle Divisian Select
Substation wise Feeder wise On DT/Consumer Data » ” Subdivision select Substaticn Financial vear Month
) =3
2 pam 1156
TOTAL SUBSTATION
&  DataSource Backend o iR R 7
@ [ Daghbozed
& Data Entry Backend R
0 B Proposal {IC Additonal) * :
Commercial o P O 42
l.l Captured Data Parameters 0.1
(2 Substatice Testing
@ Updation Monthly Basis e e
E 1 Ap
o Qumge Anplyses 28
(g
a ACTIONABLE INPUTS O s

Substations Requiring Improvement
Monthly Performance Trend
Target vs Achievement

Theft-Prone Areas

0000

Priority Action Areas
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substition Loss Analysis 088
Fesdar Loss Anabysis

Turnup Slab : April
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Turnup Slab : March
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Dashboard
COMMERCIAL DATA ANALYSIS 2- FEEDER WISE Generated from Backend Data S
(AT&C, Through Rate, Line Loss, Exceptions) - - . - =
’ £ Data indicates monthly commercial performance metrics segmented by percentage
@ slabs, covering line losses, AT&C losses, collection efficiency categories, and turnup
L ~ .
1. i%% 3. il slab metrics on Feeder Level.
]
Q = ::y g:;:rr.:::; mﬂt‘ :\rsm a g{m Marayan @ Enghsh e
€ Seacn
- : L Al Analytics
Sabeiation wise Foedes vive On DT/Consumer Data # Sunstaben intormation
¥ IRV Dashboard
& Powe
S DataSource Backend TR
[ OF Dashiboard 188
& Data Entry Backend e
[ 0T Prongsal PCMAdddinnall *
Commercial 0 Wohshon 0T Menfioriod AT & C Slab : March
l.l Celpiadliee Dl Parameters
Inzmm 128
@ Updation Monthly Basis e
# Busmess Plan
[ Culsgs Analysis Collection Efficiency Slab : March
€) Feeders Requiring Improvement ’ i -
o ; O Commercial Dushbgary Thru Rate Slab : March
&9 Monthly Performance Trend e —— _
Dasicamd 476
@) Target vs Achievement et Lass v 152
) Theft-Prone Areas G 1 e Wantnance 734
) Priority Action Areas ; sy



COMMERCIAL DATA ANALYSIS 3- 1 AI AnaIYtiCS g:nsel:oted through Al/ML Analysis i 2

(AT&C, Through Rate, Line Loss, Exceptions)

Al/ML analytics on DT and smart meter data identify anomalies and exceptions,
enabling predictive insights, loss reduction, reliability improvement, and proactive

1. 1% |2, bor o) 3'|.ll | operational decision-making.
T :-i" i fwln 2 0 il

Meter Anomaly
@b
o : . Al Analytics 52 — -
e | e e | O R O
Priority Breaskdown Verlicstion Status Suspected Load Type

§ Data Source Through API .-; R ﬂ
& Data Entry Through API - =
Theft & Other - : . oo e
l.l el 2Ek Anamoly Detectation
Anomaly Score Distribution Assignment States
@ Updation Periodic Data :
a ACTIONABLE INPUTS = - -
Suspected Energy Theft '
Abnormal Consumer Usage Top Divisens Zone-wse Breaidoun

Priority Field Verification

[T
[ " B Confmrg o o

©0000Q

High-Risk DTs
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— Dashboard
COMMERCIAL DATA ANALYSIS 3-2 AI Analytlcs Gea:ermed through Al/ML Analysis

’ (AT&C, Through Rate, Line Loss, Exceptions)

_—_ AI/ML analytics on DT and smart meter data identify anomalies and exceptions,
(||| ) enabling predictive insights, loss reduction, reliability improvement, and proactive
~— operational decision-making.

BDEEIS000 ami el Ll

| : s BHARTHHA JHILDD VINDGANDHERA,

VARARAS: Cireh O CHANDALL

EDD CHENDALIL) fun Chesion AES22-E050 1 SVRKTHPLR

LML

E Data Source Through API

woTon R

S + ST M T

Theft & Other vigh Dt e

l“ Capturecibata Anamoly Detectation tompt s

‘ b 3 Data Entry Through API Wy Fisggod a Anonaly
| @ Updation Periodic Data e

Feedback History (0

% ACTIONABLE INPUTS

Suspected Energy Theft
Abnormal Consumer Usage
Priority Field Verification
Commercial Loss Hotspots

High-Risk DTs

0000
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4. CAPEX PLANNING &

EXECUTION



Capex Planning & Execution
| Dol & 2

Dashboard
Generated from SIS Data

Data Convergence to build up Substation SLD indicating each Asset Parameter
including 33 kV & 11 kV lines details , Feeder meter number, numbers of DT,
Commercial Parameters, Capacitor Banks etc.

Topology Assets Geo Load Exceptions ~ Execution
Tagging Pattern
g Data Source SIS Data
& Data Entry JE/AE/EE/SE

Various Details

..l Captured Data

0

Updation

of Substation

Periodic

| 1DownlosdsLD || sPrintsp || ¢

TRANSMIZSION 55 | TRANSMISSION 65 5
[ 220 KV HARAHUA ‘ | 132 KV CHOLAPUR ] l
| | |
33KV ne 23KV line 338 line
I 4 : :

CURCE

SOURCE NN SOURGE
| 33 KV BADALALPUR | 33 KV GOITHAHAWAN J
. / TP

DESTRIBLTION SL
BADA LALPUI
- VARANAS + UEDH

396 KVAR

a ACTIONABLE INPUTS

Power Source Reliability
Capacitor Banks Status
Validate Network Topology

Monitor Commercial Performance

0000

Support Data-Driven Planning

3O6KVAR |

rERDEN rELOEN FrEDEN FEEDER FreCEn FEEDEY
11KV CHANDMAR TRV CRIST MAGAR TRV KHUSHAL NAGAR TRV LAMAHI 1KV MEERAPUR BASAHI TRV VDA
ot i ;

o summany EEEEDD o1 cummany (D o1 summsar GEIDD
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Dashboard
Generated from SIS Data

INSGHEHRREHEHN | 2 Assots Geo Tagging

Gio Tagging is based on Geo Tag of primary and Secondary Sub Station along with

Capex Planning & Execution i
mapping

NIl & 3

Topology | Assets Geo Load Exceptions  Execution @ Dasheoard
Tagging Pattern

Dachboars 0 md_puvni
st

132 KV ANANDNAGAR
| 12 substations connecied

! NMetwork Mapper

63 soures » 807 substations.

& Substation Aralytics
— — — = i AT LRI | Show At Notworks [ Show Distance Labels [ CleanMap v
S . Search sousces
b Voltage Moniaring |
% PRIMARY SOURCES (93)
% Data Source SIS Data ¥ Metwork Tepeiogy e |
| ° 132 KV ANANDNAGAR [
® Mas | 12 wsalations
& Data Entry JE/AE
° 132 KV ATRALLIA
2 st
Captured Data Various images 32 KV AURAL
ol Q=
€9  Updation Periodic ——
° 18 sutstatizny
° 132 KV BADAGADN
0 nekateny
a’ ACTIONABLE INPUTS
. S M 2RV EBALLIA
€) Verify Asset Location
e d NETWORK DETAILS
6 Identify Network Gaps Primary Seurce: 132 KV ANANGNAGAR
Location: 170829 830028 ?
€) Improve Maintenance Planning Cuto S g
Sutbstations:
€) Monitor Network Expansion 3 M
¢) Enable Data-Driven CAPEX Planning Prams St
€
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_ 3. Load Pattem g:nst-:l:oted from SIS Data

Data Convergence to build up Substation Peak Loading parameters against each
PTR and 11 KV Feeders

Capex Planning & Execution

Topology “553[5‘6‘“’ Load Exceptions ~ Execution zone Circle Division Sub-Division
Taggi ng an nytic VARANASIT UEDC-I VARANAS| UEDD-| VARANAST UEDSOD-1 BHELUPUR
£ Feeder Analybcs Substation PTR Feeder
e BHELUPUR WA
Date Range
g Data Source SIS Data £ Mo
1 Data Entry JE
Peak Load Of Tt Days Dt Pk Load {in mpars) PTR Wirsmum Veltaga (in K] Paalt Curvanl (in Ampe) Faader
Captured Data =

ol Cor PTR & Feeders 38 # 252.00A (124.00kV #220.00A
@ Updation Periodic

Camparative Daily Trends

E ACTIONABLE INPUTS
Identify Peak Load Hours w-\
Detect Underutilized Assets - e e j\mw_/—f

Prevent Transformer Overloading S P o _ T e AR "
Prioritize CAPEX Planning -M——“J_/——H—Mﬁmﬁmm—jr{;/ '_'

Enable Data-Driven Operational Decisions
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Dashboard
Generated from SIS Entry Form

Capex Planning & Execution
il [l © [
m [:?3 |I|| Q =9

4.1 Exceptions

The dashboard captures and categorizes field-level exceptions identified during the
survey and inspection of electrical assets by field officers, enabling timely monitoring,

~Sren T

analysis, and corrective action.

SUBSTATION INFORMATION SYSTEM

Divesh Bhaskar (73 £oishe
Damage Analysis (By Workshop) Dashboard a &) engi

Q Search Frim Date S MG Ta Date did MABrAA Friargla 00627 . e PURVAMCHAL VIDYLT VITRAL -
Topology Assets Geo Load Exceptions | Execution :
Tagging Pattern i . S ¥ ; o ] e
Canacity Wise [amape 70 sale selec v select Subs Divisiio
Anaivss Dushoarg
— — Daniage Analyes (By St Suution ~Selict- . Capacity
Workstop) Dastioad

DT Mapping (By Workshog|

g Data Source SIS Entry Form T T 5261 524
Fendency Dashboard Tetal Unbalancing
& Data Entry JE/AE/EE S
Il Captured Data Various Exceptions hemtnbe 21 5 1580 635 78
[
@ Updation Periodic s LSttt Lins FauliLine Short Cable FaultShort Circult Ovarneatea/HT Bushing Damage
i Business Plan
ﬁ ACTIONABLE INPUTS ; ' 106
(# Enedat Managos g
&) Prioritize Critical Exceptions omars

# Capcior Bank Deshoard

Track Pending Exceptions
of Commercidl Dashboard

Improve Asset Health _
i 11KV Feeder Maintsnsnce

Plan Preventive Maintenance

o & Transmission Soueca
Prioritize CAPEX Investments

000

¥ 3ubstalion Log Bogk
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- hboard /

The dashboard captures and categorizes field-level exceptions identified during the
Capex Planning & Execution als ) survey and inspection of electrical assets by field officers, enabling timely monitoring,
o~ I . .
/ analysis, and corrective action.
1 = SUBSTATION INFORMATION SYSTEM ivesh Bhask n ¢
6 I B ﬂ' -l._.s lll _ @ e ‘-'?0" Tast Report Shortcoming Analysis Dashboard L s ar@ o
Topology Assets Geo Load 'Wp“s: Execution Q searcn Discom PLIRVANECHAL VIDVUT VITRAN NIGAM - zone Select - Circle
Tagging Pattern - - . o . o
@ i Lhitson sitlect: Sun Onesio! Sl St Seton
B B ) s |
Subalation Testing Progress.
dnaysis Dashboard
S  DataSource SIS Entry Form e s 2430 95 128
P — Total 33KV Circuit Breaker Unhealthy 33KV CT Unhealthy
L Dataknty JE/ AE / EE - -
jmu:nmmmm
Various Exceptions 22
il Captured Data @ Bussest i .
11KV Cireuit Breaker Unhealthy
@ Updation Periodic  QuboeAnilvss
¥ Eeadar Mansgar
E3 ACTIONABLE INPUTS ’
R
@) Prioritize Critical Exceptions ;
e Zase 53
@) Track Pending Exceptions et ' Ad
§ OlLavsiLow
€) Improve Asset Health S :
) Plan Preventive Maintenance B ;
— 33 3
) Prioritize CAPEX Investments Dashhoand - Oil Leakage From PTR Earthing Related tssue

@ ReliableSupply | 2 Digital Workforce | W] Data-Driven Decisions 4 24x7 Consumer




_ 5. Capex Planning & Execution gea:;mom SIS Entry Form

’ _—_ Dataindicates various Project/Business Plan/CAPEX work for various type of work.
| Capex Planning & Execution ( ||| Th|s helps to maintain stemless flow of project work & insure effective/timely
completion of work.

‘ Log I 0 Q seacn Discom PUBVANCHAL VIDVLIT VITRAN NIGAM = Tone Sefect - Circle: Salect
l Q Divigien —~SEECl- : Sulbr Divigion Sefind - v. Sulb Station ~Sedect—
| o
Topology ﬁssets‘Gen Load Exceptions xecution Flan BP-2026-27 - Type of Wark ~Salate O Search
| Tagging Pattern vt vkt |
S BP-2025-26 151
¥ DT ProngsslOiAGdLDeAn MD-DISCR-202E-26 Work of I3V Line
BP-2024-25 :
[ Warkshon [T Monitoring o5iae
‘ E Data Source Entry form on SIS. iy
= SusaatonFesling
Dashboard
b 3 Data Entry SE/JE S
BR Progrets Undation
Capex Scope & Mk Progress Anatisls
| l“ el 2Ek Execution Ty of Werk Anaiysia
|

@ Updation Periodic fare i
& Fecler Manager .
% ACTIONABLE INPUTS -

Projects Under Execution i

o Pasnr Toeabeimer
Dbt v
Tender Status Monitoring & ;
Delayed Projects @ B '
. f DT Proposal (Ciediiney
Work Completion Status
i ;
Resource & Material Requirement o swtoin

T Ausineas Ctun
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PREDICTIVE ANALYTICS

THROUGH SIS DATA




Prepared For:

Data Sources:

Predictive Analytics

As on sample testing, prediction analytical tool was run in April to predict one area outages based on old outage data of same
duration, old weather pattern and future weather prediction

The predictive output was then compared with actual data in June and found the there as hit rate of 83% which is encouraging

ASSET PREDICTIVE FORESIGHT VS. ACTUAL
OUTAGE CORRELATION REPORT

Parformance Validation and Risk Analytics for May — June 2026 Window

Grid Reslience Division & Circle Oparatons

Date of lssue: June 9, 2026
Enginesrs

April Loop Stress Analytics & May-June
2026 Intervantions Log

Operational
Zone:

Prayagra| Operatonal Zone (EDC Prayagraj
Pratapgarh, Kaushambi, Fatehpur)

Executive Summary: This engineering report presents a formal validation of the May-June 2026 Asset
Predictive Holpoint Matrix by cross-correlaling forecasted risks against actual empirical breakdown shutdown
logs from the field. Predictive modeling based on April's 6,582 irippings flag & High-Voltage Fi =
corridors and B8 Low-Tension Aerial Bunched (LT-AB) cable sections as highly vulnerable to the Peak Summer
Heat Dome ($45%cire ext| C}-48Mcirc ext{C}$) and thunderstorm squall lines. The empirical coralation reveals
an exceptional model accuracy rate, validating targeted preventative hardening and exposing fields where
deferred maintenance led to multi-hour grid sags.

I 1. Macro Performance Analytics Dashboard

83.3% 14 Major 16.0 Hrs 100%
HV FEEDER PREDICTION HELATED ACTUAL MAX OUTAGE DURATION MITIGATION
HIT RATE TRIPS P (BHAGE

The predictive engineering framework successfully isolated high-stress asset corridors before structural failure
occurred. 5 out of the 6 key distribution sections logged severe structural or thermal tripping loops matching the
predicted environmental drivers, enabling operational control rooms to localize grid stress profiles effectively,

l 2. Comprehensive Predictive vs. Empirical Outage Matrix

The following structured matrix correlates each high-probability predictive asset risk profile from the May-June
Asset Brief directly with the empirical breakdown logs collected up to June 9, 2026,

Asset / Corridor
Name

PIDI - SEHARA
Feeder
(HV Distribution)

PATTI-GRAMIN
NORTH
(HV Digtribution)

DHANUH - REWA
ROAD 2
(HV Distribution)

BHAGHRAI -
BARO Feeder
(HV Distribution)

EDC
Prayagraj

EDC
Pratapgarh

EDC
Prayagraj

EDC
Pratapgarh

Predicted
Failure Mode &
Risk Index

Wind-Induced

Whipping

Conductor Snaps
CRITICAL (96%)

Insulator

Flashover / Tree

Contact Tripping
CRITICAL (92%)

Thermal
Overload
Sagging &
Overcurrent
Melts

HIGH (85%)

Cross-Arm
Structural
Twisting / Earth
Fauit

HIGH (84%)

Critical
Forecast
Window

June 15-30
Squall Fronts

Late June
Monsoon
Arrival

May 15-June
10 Heat Dome

May Sudden
Dust Storms

Empirical Actual

Outages Logged
(May-June 2026)

» 04-06-2026: 1H 30M
(Pidi-Pidi)

* 30-05-2026: OH OM

{ Pidi-Pidi)

+ 29-05-2026: 16H OM
(Pidi-Benipur)

» 29-05-2026: 6H OM
(Pidi-Benipur)

= 05-05-2026: 2H 20M
(Pidi-Benipur)

= 06-05-2026: OH 25M
(Patti Tehsil Substation
Feeder)

+ 06-05-2026: OH 45M
(Dhanuha-Rewa Road
2}

» 21-05-2026: OH 30M
(Dhanuha-Dhanuhan)
» 02-06-2026: OH 55M
(Dhanuha-Madauka 2)

No empirical outages
logged during this
window.

Correlation Status
& Validation Notes

HIGHLY VALIDATED
Severe early failures; 16
haur catastrophic outage
logged on May 29 due to
cascading line drops.

VALIDATED
Early micro-tripping
recorded; cormidor is
highly vuinerable as
moisture biock

increases.

VALIDATED
Perfect temporal match
with Peak Summer Heat
Doma. Heavy
agriculural loads
triggered cyclic sagging.

MITIGATED
100% Success: Target
of preemptive structural
reirforcement and pole
guy-wire tightening
preventad failure.



Predictive Analytics

Similar prediction tool is applied for other area based on improved logics ( inclusion of three sources weather data etc) and

inclusion of possible Distribution Transformer failure.

Engine has given output for date wise possible outages on feeders present in old data set. Further validation will be done

accordingly

ENGINEERING ASSET MANAGEMENT & RELIABILITY
OPERATIONS

Date-Wise Outage Pattern
Projections & Distribution
Transformer Mortality Forecast
Models

Predictive Operational Window: July 1, 2026 — October 31, 2026

Technical Asset Performance Architecture: This engineering report presents a date-
wise prediclive analysis model mapping network vulnerabilities to seasonal atmospheric
changes. By processing 6,902 historical system logs from mid-2026, 2025 seasonal
baseline logs, and a master registry of 5,601 verified Distribution Transformer (DT) failure
events, this study applies power distribution reliability engineering principles and data
science ume-series memnoooiogies. Tne resuitng preaictive scneauies and ecnnicai
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financial indices or cost structures.
Data Scope Parsed: 6,902 Active Outage Entry Rows & 5,601 Historical DT Mortalities
Date of Compilation: June 14, 2026

Classification: Internal Technical Distribution Standard — Operational Performance Group

TARGET
FORECAST

DATE

July 03,
2026

July 04,
2026

July 12,
2026

July 25,
2026

August 11,
2026

August 12,
2026

August 22,
2026

Sept 04,
2026

PROJECTED
METEOROLOGICAL
HAZARD

Monsoon Front Wind
Shear (5565 km/h)

Initial Torrential Rain
/ Earth Softening

Continuous Sub-
Surface Wet
Precipitation

Sustained Ambient
Saturation (90% RH)

Convective Lightning
Discharge Waves

Severe Electrical
Storm Fronts

Peak Monsoonal
Volume / Localized
Floods

Post-Rain Vapor
Trapping / Thermal
Rise

PREDICTED
11KV/33KV
OUTAGES

42

51

33

29

58

64

37

22

PREDICTED
DT
FAILURES

22

25

28

HIGHEST-RISK
SUBSTATION &
FEEDER
LOCATION

Madihan (Hasara
Feeder)

Deep Nagar
(Sant Nagar
Feeder)

Jigna (Udaypur
Feeder)

Hargarh (Pali
Feeder)

Akasauli (Patiya
Feeder)

Devahi (Devahi
Feeder)

Kachhawa
(Kachwa Town
Feeder)

Madihan (Sirsi
Feeder)

ENGINEERING
PRIORITY
INDEX

CRITICAL
SCOPE

CRITICAL
SCOPE

HIGH
URGENCY

MEDIUM
MONITOR

CRITICAL
SCOPE

CRITICAL
SCOPE

HIGH
URGENCY

HIGH
URGENCY

o



Predictive Analytics

Based on above, Model has suggested a simulator for prediction based on weather parameter like temperature, mansoon, storm etc and technical
parameters like %age loading, maintenance etc.
Simulator predicts month wise criticalness of feeders and substation so that field team can take predictive actions.

MIRZAPUR ZONE SCADA-Re

% Predictive Distribution Transformer (DT) Hotspot Simulator

= Mizapur, Sonbhadra, Bhadohi ect July 2026 - October 2026
23 Overview Dashboard

CONTEXT SWITCHER
Simulated Forecast Month (July - October 2026)
Peak Ambient Temp ($T_{\text{amb)}§)
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Effective Changes Brought in the Organization
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Strengthened Data Integrity &
Transparency

Real-Time Visibility for
Leadership

Accountability Deeply
Embedded

Faster Decision Making

Improved Reliability of
Substations

Streamlined Monitoring of
Business Plan Works

Enhanced Citizen Service Quality
Organization-Wide Standardization

Higher Efficiency of Field Staff

Evolution Toward a Data-Driven
Organization
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All Substation-related data—Technical, Commercial, Outage, Testing—Shifted from
Scattered/Manual Sources to a Single Digital System.
Eliminated Data Manipulation and Improved Trust in Reports.

MD/Director/CE/SE now get instant, real-time Dashboards on Outages, DT Failures,
Load, Testing & Business Plan Progress.
Improved Responsiveness to Field issues.

Geo-Tagged, Time Stamped entries created a Transparent Audit Trail, Ensuring
Responsibility for Outages, Inspections & Delays.
Reduced Negligence and Improved Field Discipline.

Instead of waiting for Weekly/Monthly Combined Reports, Decisions are now Data-
Driven using Live SIS Analytics.
Enabled Proactive Planning instead of Reactive Management.

Continuous Monitoring of PT/DT Failure Reasons and Testing Trends improved
Preventive Maintenance.
Reduction in repeat failures and Outage Durations.

Stage-Wise Digital tracking eliminate guesswork and delays.
Better Coordination among field, HQ and vendors.

Accurate and consistent Scheduled Supply Hours led to better compliance with
Regulatory Norms and improved Customer satisfaction.

Uniform formats for Testing, Outage Logging, Inspections and reporting.
Improved Discipline and removed variability between Divisions/Zones.

Reduced paperwork, WhatsApp reporting, and redundant communication.
Clear Task Assignments and faster issue resolution.

Trend analysis of Outages, Transformer Failures, Load Patterns, and Supply Hours
supports predictive maintenance and long-term planning.
Culture shift from Intuition-based Decisions to Analytics-based Governance.




PuVVNL Digitalisation Implementation
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Challenges - Field-ready Strategies % Build with field teams | &5 Governwith data | L} Make digital the default
£ IMPLEMENTATION CHALLENGE @ PRACTICAL STRATEGY FOR PUVVNL
CO-CREATE L
Coordination gap between Technical & IT teams j°'"f digital Prodqct 59"_“"’ ‘ %
Field constraints and engineering priorities are not converted Technical + IT + field officers jointly design use cases

into clear product requirements. and pilot before scale-up.

ADOPT

Low interest among field staff )) Field-first adoption model

Apps feel like extra reporting work when they do not reduce daily Simple mobile workflows, local champions, handholding & training

operational pain points. operational pain points.

DATA CULTURE I )

Weak data culture in decision-making Data-led leadership reviews /
Reviews may still rely on verbal updates and manual reports instead Use dashboards in every review; link decisions to AT&C, reliability, o DI]

of live operational KPls, collection and complaint KPls,

DIGITAL DEFAULT

Tendency to fall back to manual processes Digital-first SOPs and audit trail =
Parallel registers, Excel sheets and WhatsApp reporting dilute Stop duplicate formats; inspections and exceptions through the E
accountability and data quality. platform.

IMPROVE . .

Limited feedback after rollout )) Continuous improvement loop "
Systems become static when field bugs, usability issues and Capture field feedback, prioritise fixes, release monthly improvements u

improvement ideas are not captured. and communicate changes.
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