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adani
Adani Energy Solutions Ltd : Introduction

r\ —
Voltage = Sub
Level stations
, 33 kV to 765 kV 55 no's —_
HVDC & HVAC HVAC & + 500 kV
HVDC 35,391 MVA
_ Transmission \
Substations .
HVAC: 132 kV/ 220 kV to Lines 114 nos. of
\ ZBa/A00N \ " transmission
HVDC: 2 no. of + 500 kV P 33 nos.
HVDC terminal stations
1081 No. of Bays ~17’877 Ckt kms
y Largest
Capacity Overall Private
Addition in Portfolioin | X’mission i
\2 Yrs. 5000+ Ckt Kms \2 Yrs. 22000+ Ckt Km’s “tl"';Y L Adani Energy
. : ndia ; .
15000+ MVA 55,000+ MVA Solutions

20 SS’s 70 SS’s Ltd.




CEREBULB AtaGlance

CereBulb is a global company that helps organizations navigate the
ever-evolving world of digital transformation. Our mission is to act
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as a catalyst, empowering businesses to leverage technology and

data to achieve their goals
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Evolving Business Challenges

1)

2)
3)
4)
5)
6)
7)

How do we maintain high availability of our assets and ensure 24x7 Power to all
stake holders

Climate change impacting electrical assets

Cost Optimization with no compromise on health of electrical assets
Decentralization of Data and Data visualization.

Need to have Data based decision making

Institutionalize our operational experience.

More visibility on health of distributed assets and prioritize maintenance actions.

High NEED to have a DIGITAL Tool to help in institutionalizing knowledge and help in decision making



Need to Evolve...

It is not the
strongest of the
species that
survive, nor the

most intelligent,
but the one most
responsive to
change.

@/farfes ,@arwin / @Jnspiringgﬁin/fn

adani

It is very vital for all utility to operate the Grid
overcoming all above challenges and ensure
24x7 quality power for all the stake holders
maintaining high level of Grid Security,
Resilience and operate at high efficiency.

Advanced condition monitoring, Data analytics,
loT sensorization, Al-ML, robotics, Remote —
Secured- Reliable operations and strong
communication network will be backbone for
evolving grids.

We maintain our Assets at an availability of more
than 99.8%



New Process Flow with Adani APM

adani

(@\ Manual

* WIP

Auto Mailers /
: Notifications
1
1

%

1
—I . .
. =®L“ 1 Maintenance tkt in
1 SAP*
S| 4 :
AR : ' &
0 b I —lp=
APM (all auto)
Auto reports*
ERP. : S'Z‘P - Pre-defined Auto Auto
T(;St'sg g‘ta, Auto Analytics by Updation of Recommendation
-~ . ec atij it Data Dump APM based Dashboard by by Endorse and
G2 fySterENg? from SAP & on pre- APM Action by O&M
ﬂ}\?{‘h rom SCADA defined rules
(Auto
configured)
Data entry by :- ---------- -- --------- -/,- ------------------------------
site |l {@ N ‘RX> @ ‘/\/'
I
1 e @/ 24
e e e e e e e e e e e i e .
Rule Institutionalizing Priority Fleet  Continuous Scalable
Based Engg Knowledgebase  QOperations Analytics Analysis
“NO STOP”

Business Value:

1) Creation of Data Dashboards
2) O&M review on dashboard
3) Saving of OPEX and CAPEX started...



Adani APM : Data Rules

adani

Business Challenges

1) Data naming non — standardized, Critical need for having data rules

2) Data Integration / mapping in APM was a challenge. Team
developing this solution for the first time.

3) Performance Model testing getting affected

Solution Implemented
1) Established standard names and text for tags / measuring points.
2) These measuring points have been in SAP, SCADA and Pl System

3) Data Governance Rules now to be implemented right from
engineering stage.

Solution Implemented

1) Established

Work Instructions for Standardization of Tag
Names used in APM AHI (Asset Health Indexing)

adan' Model, SAP, SCADA and Pi Systems for a 765 kV

Transformer

Doc No:
O&M/APM/WI/801

Version No: 1.0

Date: 27/06/2024

0 0 Date
1 27-06-2024

3ils o 3
New Document

Prepared By: Naman Vyas E;
SCADA, SAP, Piand Asset Performance SMEs | Ranveer Singh Tawar as
and APM Super Users Vijay Kumar Sharma W

! Signature

Reviewed By:
Sunil Kumar Raval g N
Head - Protection QY
Reviewed By: i
Milan Popat
Head — 0&M (SS and TL) (3 i
Reviewed By: ;
Ravindra Atale
Head - O&M (SS and TL)
Reviewed By: Y
. Sumeet Sharma
Head — Automation and SCADA H#
Reviewed By:
Atul Solanki
Lead - O&M Transformation -
Approved By:
4 Nihar Raj

Head-0Oem

Issued & Controlled By:
Document Controller

Pavan Kumar Gupta
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Work Instructions




APM : Transformer & Reactor Dashboard

AVEVA™ PI Vision™ (ﬁs © Newbispay | [1] | soawonerawos | @ | AVEVA™ P Vision™

@ 400kV REACT EQUIPMENT LEVE Asset | Select Asset ¥ @

A

Alarm Analysis (&) Health Index [} Equipments G)
6006630

Serial Number

50 mvAR

Region Substation Manufacturer Capacity

oY ~X - X' —]

=
Winding
bl r Temperature
| — [ 10
— W 10

Sami ‘ BHEL

Real Time Parameters Critical Alarm

il
Temperature

SAPID

Age Of
Transformer 3y

Commission
Date

7N3/2009

\ Capacitance Winding
( [ 10
Health Index Last
DFR Test Winding S 1312-2024
E 10
[ 10
0

—Eﬂﬂ
T

Oil Quality Factor /
{ 3
B

; Trip Count

Winding Resistance BCT
= o
e | b

10 g
o.

|
°,

10 ,.\

{ |

—| [ 10 =

Description - Significant deterioration of some components
Required Action Plan : Normal Maintenance

80.50

Trend KPIScore Confidence Level

- @

3212025 9:46:41 PM

Health Status Fair
Remaining Life Up to 15 Years

Confidence Level 98 Page No.

372/2025 9:36:41 PM 3/2/2025 9:38:53 PM

400kV REACT KPI DGA  Asset | SelectAsset ¥

Measuring Points

Main Tank Hydrogen (H2)

Main Tank Methane (CH4)

Main Tank Acetylene (C2H2)
Main Tank Ethylene (C2H4)

Main Tank Ethane (C2H6)

Main Tank Carbon Dioxide (CO2)
Main Tank Carbon Monoxide (CO)
Main Tank Oxygen (02)

Main Tank Nitrogen (N2)

Total TDCG

Last Maintenance
271072025 12:00:00 AM

@ © New Dispiay

10

Ideal Range Value Score

010 100

0to 120

Oto1

0to 50

01065

0102500

010 350

4.00 ppm

13.00 pom

0.00 ppm

1.00 ppm

4.00 ppm

1,566.00 ppm

47.00 ppm

6,901.00 pom

25,745.00 ppm

0.06%

o |

ADANNOTHER201908 | @

60 v

37212025 9:48:53 PM

1. All critical Transformer parameters monitored.

2. Oil analysis done based on inputs from 9 gases.
3. Critical gas ratio monitored
4

. Health Index available for each transformer along with Confidence level as per CIGRE Standards.



APM : Transformer & Reactor Dashboard

AVEVA" Pl Vision™

D 765KV TRAFO_KPI_TAN_DELTA_duplicate

Asset: | Select Asset V\

(ng

| © | {3} Home {if Alarm Analysis [@] Health Index (% Equipments

@ New Display | m ] ADANINOTHER201908 ]@

| Region Substation

Rating

Asset Name

SAP ID

P

T

l Sey I

[Tan Delta Bushing Max Value
|

Tan Delta (%) HV at 10kV 0.20 %l

| Ten Delta Winding Max Value
[Tan Delta (%) of HV + IV to LV at 10kV 0.16 %|

Annual Rise |
—p

2/3/2025 1:28:24 PM

O

Tan Delta 4
Bushing

Measuring Points

Confidence Level :
Ideal Range

| [ KPIName KPIScore Interpretation Last Maintenance |
Good

10/2712024 12:00:00 AM

10

Value

Trend ‘

% Tan Delta HV 10kV

Oto1

032%

% Tan Delta IV 10kV

% Tan Delta LV1 10kV

% Tan Delta LV2 10kV

% Tan Delta Neutral 10kV

C2 % Tan Delta HV 1kV

C2 % Tan Delta IV 1kV

C2 % Tan Delta LV1 1kV

C2 % Tan Delta LV2 1kV

C2 % Tan Delta Neutral 1kV

Oto1

Oio1

Oto1

Oto1

Oto1

Oto1

Oto1

Oto1

Oto1

0.30 %

0.39 %

0.40 %

037 %

031%

0.30 %

038 %

0.39 %

0.39 %

KPI Name KPI Score

Tan Delta 4 Good

Winding
Measuring Points

% Tan Delta HV+IV-G 10kV

Confidence Level :
Ideal Range

Oto1

Interpretation Last Maintenance
107272024 12:00:00 AM

10

Value

0.00 %

% Tan Delta HV+IV-LV+G 10kV

Oto1

0.00 %

Trend

% Tan Delta HV+IV-LV 10kV

Oto1

0.16 %

% Tan Delta LV-G 10kV

% Tan Delts LV-HV+IV+G 10kV

% Tan Delta LV-HV+IV 10kV

Oto1

Oto1

Oto1

0.00 %

0.00 %

0.00 %

2/3/2025 1:38:24 PM

Now

adani

Each transformer
parameter can be drilled
for detailed analysis.
Actual values can be
compared with the ideal
range set in the software
based on operational
experience

Trends based on past
historian data can be seen
for each parameter.




Adani APM : Fleet Analytics adani

Key Insights from Fleet Analytics

AESL Fleet Analytics * To compare the performance of “MAKE OF
EQUIPMENT” over lifetime.
* Compare the performance of make of
transformer
o At different voltage levels
o Different Geographies
o Different SPV
* Further Analytics on
o What should be the change in
maintenance strategy Age wise
o What should be the changes specific

T T v Voltage v Age(Years)

to geography
cquipment o What aspects to be taken care during
5 Voltage — - s — design stage.
W Mabareter * This fleet analytics will be done for EACH

220 Hyusong Rajasthan

Equipment ( Trafo, Reactor, CB, CT, CVT, LA)
* Risk vs Importance criteria under
preparation.

132 Toshiba Harayana
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APM : Circuit Breaker Dashboard ada

AVEVA™ Pl Vision™ @ @ New Display D | ADannoTHER201808 | (2]
©  HEATH INDEX ALL EQuPMENT - CBRICIMAR | 1. All important CB data and
© B e D e their respective trends

Maharashtra Koradi ABB 80000016 765 Circuit Breaker

Region Substation Manufacturer Serial Number Rating Equipment Type Visible on CB Dash boa rd.
Heskh ndex @ cocd) oo S| B IR0 2. Every Measuring point is

Capacitance GC SAP ID 2000102201 .
T . drilled down.

j | : - Asset Name 701 CBY PHASE
Wiiton Rasistanos — | ;" 3. Asset manager now knows
| ‘ 10 SF6 Gas Healthiness SR CLEQUIDISIR 10y

- . . : the exact issues just a click
; \ Commission Date 25-01-2015
v Operating Mechanism... a Way “ee
= = Last Maintenance 24-10-2024 . .
‘ — 4. Relative comparison of
2 o ; perating Mechanism...
R Tnermogreon ' o - o CB’s common parameters

- is also possible.

Trip Count To Be Onboarded

Health Status : Critical { | % Tan Delta GC

Remaining Life : Upto3 Visual Inspection R s “ | | | A ~ PO
Year . % = A J/ H H H
10

Confidence Level : 9.75 { ‘ —
z Trend KPlScore Confidence Level

Description : Widespread serious deterioration
Required Action Plan : Start planning process to replace or rebuild considering risk and consequences of failure

37272025 15141 PM | 32/2025 9:51:41 PM




APM : Circuit Breaker Dashboard

AVEVA™ Pl Vision™

D

HEALTH INDEX All EQUIPMENT *

©

Operating Mechanism (GE)

Open Velocity DM-1

Operating Mechanism (GE)

Closing Coil resistance DM-2

Operating Mechanism (GE)

Closing Coil curent DM-2

_»\ Health Index :‘fi: Equipments

Rating Asset Name

765 701 CBY PHASE

KPI Name
Operating Mechanism (GE)

Measuring Points 4

Close Velocity DM-1
Close Velocity DM-2

Closing Coil curent DM-1
Max | Confidence Level

Closing Coil curent DM-2
6.21

Closing Coil resistance DM-1

Max | Confidence Level : R
Closing Coil resistance DM-2

215
IR of spring charging motor DM-1
Max | Confidence Level | IR of spring charging motor DM-2

1.6 Motor current during operation D_

| Motor current during operation D_

3272025 15341 PM

Ideal Range

-0.15t0 0.15

-0.15to 0.15

SwsS

Sws

Sws5

Stws5

1000 to =

1000 to =

S5

Stws5

@s @ New Display E] | ApannoTHER201508 | @
0 (=]

SAP

Last Maintenance Confidence Level
24-10-2024 8

22025 9:53:41 PM




APM : Checking the trend of Tan delta

AVEVA™ Pl Vision™

7] HEALTH INDEX All EQUIPMENT *

7\ Health Index _” Equipments

% Ten Delta @ 10 kV - Trend of Value

3212025 2:09:12 PM 37272025 10:09:12 PM




APM : CVT, Isolator, NGR

AVEVA" P| Vision™ %
@ HEALTH INDEX ALl EQUIPMENT *

@ | Health Index

Maharashtra Akola ALSTOM
Region Substation

Equipments

111242253 765
Serial Number Rating

D D aD D D

Manufacturer

Health Index

=l

Secondary Winding R...
( [ w0

Secondary Voltage M.
( | 10

Capacitance
Insulation Resistance

10
Health Status Fair \ l

Remaining Life Upto1s
Years

Confidence Level : 7.93

Description : Significant deterioration of some components
Required Action Plan : Normal Maintenance

° New Display

[ | sowwonienzoroos

Capacitive Voitage Tr...
Equipment Type

Critical Alarm To Be Onboarded
SAPID 2000103200
Asset Name 706 CVT R PHASE
Age Of Equipment MNyr
Commission Date 29-01-2014
Last Maintenance 18-12-2024

Trip Count To Be Onboarded

end KPIScore Confidence Level

AVEVA™ Pl Vision™ %

Q®
2|
i)
e}

@ New Display m | ADannoTHER201008

HEALTH INDEX ALL EQUIPMENT *

@ Health Index

4% Equipments
Gujarat Lakadiya

Region Substation

SWITCH GEARSESTR...
Manufacturer

1526-852-068 765
Serial Number Rating

@ A end of Life 02 Acceptable Il @) Good]

E 10
InfraRed Thermograp...
| o

Contact Resistance M.

| A -
[ ‘
1
Health Status : Good [

]
0

Equipment Type

Health Index Critical Alarm

To Be Onboarded
SAPID 2000195180
Asset Name

Age Of Equipment
Commission Date

Last Maintenance

28-12-2024

Trip Count To Be Onboarded

Remaining Life:  >15 Years

Confidence Level : 6.85

Trend KPIScore Confidence Level

Description : Some aging or minor deterioration of a limited number of components
Required Action Plan : Normal Maintenance

AVEVA” Pl Vision™ )
® HEALTH INDEX ALL EQUIPMENT *
‘@ (@} Heaithindex 4% Equipments

Gujarat Jamkhambaliya

QUALITY POWER 400
Region Substation

Serial Number
Manufacturer Rating

@D aED B

Polarization Index

e

Health Index

Insulation Resistance
| | 10
48.48% Thermography
[ o [

Moisture in Paper Ins... i Tan delta Bushing
[ © ‘

Health Status Critical

1
1
{ 1

( []

Degree of Polymeriza... . Capacitance Bushing
| © ( 0
( 0

Remaining Life Upto3 2 - Tan deita Winding
Year
Confidence Level : 8.89 ) g

Description : Widespread serious deterioration

Required Action Plan : Start planning process to replace or rebuild considering risk and consequences of failure

© NewDispay | [1]

ADANNOTHER201008

NGR
Equipment Type

Critical Alarm To Be Onboarded
SAPID 2000192263
Asset Name

Age Of Equipment

Commission Date

Last Maintenance

Trip Count

Trend KPIScore Confidence Level

3722025 2:18:12 PM

37212025 10:18:12 PM

3/2/2025 2:13:42 PM 3/2/2025 10:13:42 PM

All Dashboards have been released

Outliers are being monitored by Endorse and HO team
members.

Suitable maintenance actions are planned by team
members based on the outlying parameters.
Complete visibility of health status of all the
equipments.




APM : Substation level dashboard

AVEVA™ Pl Vision™

RAJNANDGAON_SWITCHINNG_ST... * Asset: CRTR_1_R+ ¥

{2} Home {i} Alarm Analysis [} Health index [}

@ New Display | m | ADANNOTHER201908 | @

M @I

Rajnandgaon

S

Equipments SCADA

FUTURE ICTA1

Asset Health
Distribution

(927

Health Score

WTL
SPV

Rajasthan
State

Substation | 07
Overview RS

WARORA CKT-2 BUS REACTOR

AHI-Firal &
1278

WARORA CKTA1
'y

it
1

;;;323&159§

i
1

i
§

i

i

{ i
Flaao bl

i

28
728

8278
Bz

TH1-PH
TICMVAR
Spare Reactor

Aux Neutral Bus

701-89LE

3

TOMVAR
Line Reactor

B Y
- 1

1-52-LR

3*1-PH |

1-52-LR

_| 1-80LRE

1-BOLRE

1+-89-LR 1-ag-LR

Neutral Bus
T

152-4R

| 1-8818e
1-89-LR

31
TIOMVAR

MNeutral Bus

T— F04-89LE

F04-B9L

Line Reactor

FESK REACTOR:
AU BUS

[ aszia

| a-geine

4-89-1R

Y
|
[] I
aszir

| 4-85-LRE |
4-8%-LF |
—

| s-80-10e

4-52ALR

4-89-LR

707-89BRE

—

TO7-89BR

701-894

701-Q52

701-89B

TO1-89A
701-052

701-89B

703-85B

703-Q52

T03-89A

—
£
—

7O1-85AE1

7O1-85AE2

701-8SBE

FO2-89AE1

702-89BE

703-89BE

703-89AE2

703-B9AE2

704-89A4

F04-Q52

704-8968

7O5-89A

F05-052

705-898

7OE-89A4

706-Q52

706-896

T
P
B
i
e
i
e
Hi
|

T04-89AE2

T04-83BE

FO5-89AE

705-89BE

TO5-B89AE

706-B9AE

|
707-B9A

707-Q52
707-89B
7O0B-89A

Jo8-a52

70B-896

709-89A
F09-052

70S-898

TO7-89AE

707-89BE

708-89AE

708-BOBE

708-BOAE

708-89BE

T11-89A
T11-89AE
m-as2

’— 711-89BE

711-898

J07-89A

712-89AE
7O7-Q52

T12-85BE
707-898

= TO3-8SLE —_— TOE-B0LE h TOS-BSLE f— T1Z-88LE
¥ v ¥

RAIPUR CKT-2 RAIPUR CKT-1 BILASPUR CKT-1 BILASPUR CKT-2

i
:EEEEEQQQE

2/3/2025 1:57:25 PM 2/3/2025 2:07:25 PM

Every station head, gets a unique dashboard to identify the equipments with high risk. This helps to prioritize
substation level maintenance.




Transformer Line Dash Boards adan

AVEVA™ Pl Vision™ © newnispiay | [1] | ApannotHeR201908 | @

Vs, TRANSMISSION LINE * Eli ™| v

.
& L o~ X . Yas 1L
- ransmission Line ower Health ~ Fieet Analytics Risk Matrix (@) Health Index ['¢] Egquipments B8 = m ® SAP
adani
Tower Health - INDIA Cabata o0 () Average AHI SPVs States Lines Towers
HE\ 99 18% 31 14 123 20414
S5 AESL OBM Transmission Line
Q
-
iraq —— Afghanistan Ielamatied ’ +
8 Irs
,-;:J A ° Line e s
Total Health - State 4, Lasels- On (D ot Shrse BN i
* Tower 654
SPV ) ( Line ) ( L Head ] [ Sec Inch J
m [ A o Pakisl oy Ay 99.41 e Nepal
.- a - . ~ - v Bhutan
W Crivcs or Cricics! [l Nosc Cizics: [l Gooc " y vl 7.63 x il
G Ol t—
Line head | Nilesh Patel et i
anananan A o i ; 3”‘\ -
....... hy . Karaeni & Shataul : \ 7" Bangladesh
¥ i
‘ é Ll
i Jndiay . Pl yanmar
s ._/‘d [Burmal 3
o
Mumb S
-.‘\-‘
\/ -X
Vit
=y \,‘, Thailand
I ‘
g Cambadia
Sri Lanka Malaysia

All tower assets health condition is available on single dashboard. State wise, SPV wise and Line wise
performance can be checked by asset manager, to prioritize the asset health



Transformer Line Dash Boards adanl

AVEVA™ Pl Vision™

D TRANSMISSION_LINE

‘
a al II 3 ansmission Line / ower Hea Risk Matrix 'Jﬂ\ Health Index E nen Pick a Date Range
e t k Mat 5 tl I3 quipments

=
=
Tower Health by Vulnerability @ riormz! @ Vuineradle
EE\ Towers | CHE I -7 =
E Defect List Page 1 or10 ‘
-
Q Funcsi %
Select Tower Name Line AHI Health S.. ' 3821-LINE LAKADWABN G S
TO245
G1A1B 765 KV 99.91 = 42 AHI Szare - 100.00
- sl i | 1 2024-09- 2
G2A2B 765 KV 100 = o3
G3A3B 765 kV 100 =)
& s & X = =]
e L
G4A4B 765 KV 100 — e
"
> &
Sl s
G5A5B 765 KV 99.91 & 3
NHTELK]
TOO0O1 765 kV $9.82 o i
TO0O02 765 KV 99.82
T0003 765 kV 100 L=}
To004 765 kV 100 jo=)
T0005 765 KV 100 =]
v AR 8 Mapbox © OpenStrastM mprove this map

Possible to analyze each tower and also compare the health score for any 2 selected towers



Transformer Line Dash Boards adan

@ Newbisplay | [t] | apannoTHER201908 | @

\g) TRANSMISSION_LINE Ei E
adani | @ | [ eick a Date Range m

Tower Health Comparison
iy B e

2025-02-02
1za — 3821-LINE-LAKADIABM-GUJ-G1ATE  Select Assets
@ 3821-LINE-LAKADIABN-GLU-GIAIE - 100

" AVEVA" Pl Vision” ?

FF Transmission Line ’r"-‘,- Tower Health Risk Macrix .'@E Healch Index a—;i' Equipments

Tower Health Condition

Asset Y Category Measuring Poink

WIATER LOGGING - f‘
3621-LINE-LAKADIABN-GUI-G1ATE

% 80 @ 3B2-LINE-LAKADIABN-GLL-G2A2E - 100 3B21-LINE-LAEKADIABMN-GUJ-GTATE 3821-LINE-LAKADIABH-0WI-02A28 SAG COMDITION OFK

- 3821-LINE-LAKADIABN-GUJ-G1ATE “ CHIMMEY COMNDITIC

. 3821-LINE-LAKADIABMN-GUJ-G1ATB FOUMNDATIOMN/SPAN STUB COMDITION O

) 3B821-LINE-LAKADIABM-GUJ-G1A1B FOUMNDATIOMN/SPAN TOWER FOOTING C(

% 3821-LINE-LAKADIABN-GUJ-G1A1B INSULATOR INSULATOR DAMAC
sl

°E: 3821-LINE-LAKADIABMN-GUJ-G1ATB INSULATOR BIRD DROPPING - (1
43

3B821-LINE-LAKADIABM-GUJ-G1A1B INSULATOR BIRD NEST CRITICA

. 3821-LINE-LAKADIABN-GUJ-G1A1B CONDUCTOR ARCIMNG HORM PRE!

: 3821-LINE-LAKADIABMN-GUJ-G1ATB TOWER STRUCTURE PHASE/POLE/CKT P

o 3B821-LINE-LAKADIABM-GUJ-G1A1B TOWER STRUCTURE MNUMBER PLATE PR

o 3821-LINE-LAKADIABN-GUJ-GIATE TOWER STRUCTURE STEP BOLT MISSING

2025-01-28 2025-01-29 2025-01-30 2025-0r1-31 2025-02-02 2025-02-03 L

Caloculation Date

AHI Comparison at subcomponent level is also possible. This is UNIQUE and FIRST time done in Linear assets for electrical
utility. This helps asset manager to compare the degradation on account of climate change / geographical aging




Transformer Line RISK Dash Boards adani

AVEVA™ Pl Vision™ @ New Display | m | ADANNOTHER201908 | @

TRANSMISSION_LINE : Ell \4
i £ 1 sion Li A wer Healt i tri Yt 408, i ok 3 Date Range
— adanl | @ l 7% Transmission Line \r Tower Health Risk Matrix (@} Heaith Index Ls] Equipments ) Pick a Date Range @
X = — =
Risk Matrix 7 Tower Health by Risk Profile =

H@ A1-230 A2 - 807 A3 - 5615

B1-1966 B2 - 5195 B3 - 9730 2

£1-2953 c2-115 C3-2410

., B I = I L ki, I l i =
A1 A2 A3 &1 82 & ¢t 2
Nan Critical (1) Critical (2) Supsr Catical 3) Risk Matrix
B Gooc Non Critical |8 Critical [l Mos: Cricics

Risk profiling helps to monitor the inventory aspects and also plan prioritization of maintenance by asset manager.



: : adani
Transformer Line Fleet Analytics
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Data Quality Dash Boards
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Server Performance Dashboard
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Monitoring the trends of CPU, disk free space, memory utilization. Notifications for activity violations
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Data Quality Dash Boards — “Connectivity Status”

Connectivity Statistics

Connectivity Status

SAP SCADA UFL (Alarms)

01.01.2025 02.01.2025 03.01.2025 04.01.2025 05.01.2025 07.01.2025 08.01.2025 08.01.2025 10.01.2025 11.01.2025 12.01.2025 13.01.2025 14,01.2025 15.01.2025

System Availability Downtime Instances

Event Date

Name
UFL Connectivity failed

SAP Connectivity failed 03.01.2025 06:03 AM - 06:23 AM
SCADA Connectivity failed

Timeperiod Duration

02.01.2025 07:27 PM - 08:27 P 60 m

20m

05.01.2025 p3:18 AM - D3:27 AM 09 m
SAP Connectivity failed 11.01.2025 08:22 AM - 09:01 AM

39 m

Monitoring the data connectivity status with failure events, failure duration and total uptime for connectivity



Data Quality Dash Board

{#] Pick a Date Data Overview

Summary A7

32,27,123 30,08,001-93.21% 81,968 -2.54% 1,37,152 - 4.25%
Total Records (i) Good Data (i) Unmapped Data (i) Duplicate Data (i)

62.07% 37.93% 63.77% 29.44% 1.21% 1.33% 2.13% 2.12%
20,053,271 12,006,729 17,03,271 12,06,729 17,03,271 12,06,729 17,03,271 12,06,729
Tower Data Equipment Data Tower Data Equipment Data Tower Data Equipment Daka Tower Data Equipment Data

Data Distribution by Substation lij Substation Eq Type L Heads

Good Data Unmapped Data @ Duplicate Data
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Data Quality Dash Board

Pick a Date | Degradation Overview

Summary A

327 5232 7127
Equipment - AHI Degraded (@) KPI - Score Degraded @ KPI - Confidence Degraded (@)

- .. . - Substation Eq Type L Heads
Degradation Distribution by Substation li.l

AHI Category @ KPI Score @ KPI Confidence
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Use Case -1 Risk Identification — ATIL adanl

Business Problem

1. Acetylene gas trend increase in HVDC
Converter transformer.

=l 2. Risk of Power interruption

Solution Adopted

1. Central monitoring of data in APM.
Gas violation detected on set rules.

2. Transformer put on critical monitoring
zone. OEM consulted.

Business Benefit

1. Early risk identified and monitoring
aspects implemented.

2. Early decision making and avoiding
failure of nearly 2500 MW of power




Use Case — 2 Failure Avoidance

adani

Business Problem

1. 765kV reactors had abnormal gas
increase.

2. Huge costincurred in FY 22-23 & FY
23-24;

Solution Adopted

1. Continuous monitoring of assets on
APM by SME ( All critical gases)

2. Adapting operation strategy based on
asset condition

3. Discussion with OEM on identified
risks

Business Benefit

1. No failure in FY 24-25. Avoiding cost
overrun

2. System availability of nearly 99.87%



adani

Way Ahead for Adani Energy Solutions Ltd

1)
2)
3)

4)

5)
6)
7)
8)

Ramping up Technology inclusion and proliferation.
Enabling high system “Availability”, integrating ESG

Ramping our digitalization journey. Evolving maintenance
strategies to overcome climate change issues

More inclusion of Digital work force (BOTS) and continuous
upskilling of our workforce.

More, Data driven decision making

Creating resilient networks incorporating IT and OT security
Creating more insights from Data

Making O&M, “In a BOX Solution”.



POWER AND UTILITIES | INDIA adani

Adani Energy Solutions enables faster decision-
making to optimize reliability and profitability

Challenge
* To maintain high availability of assets and 24x7 power to all stakeholders

* Retain and systematize operational experience of its aging and transient workforce
* Toincrease visibility on the health of distributed assets and prioritize maintenance actions

* To optimize costs without compromising the health of electrical assets

Solution

* Uses AVEVA™ P| System™ as the core of its centralized scheduling monitoring system to
enable comprehensive asset performance and alarm analytics across its complex
distribution network.

Results
* Improved operational efficiency and enabled data-driven decisions

* Early risk identified and monitoring aspects implemented
* Early decision making and avoiding failure of nearly 2500 MW of power

* Continuous monitoring means failure avoidance, with no failure in FY 24-25. Avoiding
cost overruns.

* System availability of nearly 99.87%

2025 AVEVA Group Limited or its subsidiaries. All rights reserved.
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Goodness

Thank You !




	Slide 1
	Slide 2
	Slide 3: Agenda
	Slide 4: Adani Energy Solutions Ltd : Introduction
	Slide 5
	Slide 6
	Slide 7: Need to Evolve…
	Slide 8: New Process Flow with Adani APM
	Slide 9: Adani APM : Data Rules
	Slide 10: APM : Transformer & Reactor Dashboard
	Slide 11: APM : Transformer & Reactor Dashboard
	Slide 12: Adani APM : Fleet Analytics
	Slide 13: APM : Circuit Breaker Dashboard
	Slide 14: APM : Circuit Breaker Dashboard
	Slide 15: APM : Checking the trend of Tan delta
	Slide 16: APM : CVT, Isolator, NGR
	Slide 17: APM : Substation level dashboard
	Slide 18: Transformer Line Dash Boards
	Slide 19: Transformer Line Dash Boards
	Slide 20: Transformer Line Dash Boards
	Slide 21: Transformer Line RISK Dash Boards
	Slide 22: Transformer Line Fleet Analytics
	Slide 23: Data Quality Dash Boards
	Slide 24: Data Quality Dash Boards – “Connectivity Status”
	Slide 25: Data Quality Dash Board
	Slide 26: Data Quality Dash Board
	Slide 27: Use Case -1 Risk Identification – ATIL 
	Slide 28: Use Case – 2 Failure Avoidance 
	Slide 29: Way Ahead for Adani Energy Solutions Ltd
	Slide 30
	Slide 31

