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Power System Statistics of India & Gujarat .
GETCO
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Mix of Generation & Contribution of Renewables

N
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GETCO
Source Thermal Gas Hydro Nuclear Solar Wind Bio/WtE Mini Hydro Total
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Power System Operation - Milestone Achieved So far .
GETCO
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Power System Operational Practice

0 xy

Close coordination for Annual planning of State & Private Sector Unit outages to ensure adequate

availability to meet peak demand of every month.

»> Month Ahead Planning: Short-term Planning;:
> Consideration generation availability keeping 15% margin for forced outages, » Planning of  shutdown of Units is
» Consideration of Planned outages of generator, (Outages of evacuation lines reviewed.
are facilitated along with planned shutdown of units.) » If any need arises, all generators are
» Demand & Seasonal variation of renewables is taken into account, informed to squeeze their unit outages.
Day a head planning:
» Generation availability from all the generators,
» Demand forecast from Discoms,
» Renewable generator declaration from QCA/ generator pooling station (through REMC system),
> Renewable generator forecast through FSP & also inhouse for wind generation,
» SLDC considered Discom demand, renewable generation forecast along with conventional generator availability for next

day planning.




Power System Operational Practice

Conventional Generation Availability

State
Private
Central Sector

o Declare Capacity Submitted by
State & Private Generator

o Entitlement of Central Sector

Forecast/ Anticipation

Demand
Wind Generation
Solar Generation

o Demand Forecast Submitted by
Discom

o Wind & Solar Generation
Forecast by Forecaster,
Developer & SLDC (Inhouse

NRMSE is below 7 in general, which is
defined in REMC)

o Power System balancing depends on Generation Availability and Discom Demand on day basis.

Deficit / Surplus
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O O O O O

Power requirement

Purchase proposed
Ahead & Real time
Change in Discom Demand
Variation in RE Generation
Revision in Declare capacity
Unit tripping

Effect of schedule revision
proposed from Central Sector in
real time

in Day
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Transition of Solar Generation to Agriculture Demand

Solar Installation (MW) Vs Solar Generation (Mus)
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AG Demand converted in day-time with solar generation

AG load Pattern
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Generator & Transmission Operation Associated Practice ;'J:

Inter-State Available Transmission Capability (ATC)/ Total Transmission Capability (TTC) study & review

e Work out differ ATC for Solar & Non-Solar hours, to tap available Available Transfer Capability (ATC) / Total Transfer Capability (TTC) Limit

(State Periphery)
resources Total Transfer Transmission Available
Particulars Capability Reliability Margin Transfer
* Periodic review of ATC/ TTC on completion of new transmission UEiE) IR Capability/(ATC)

Solar Hours
elements (9 t017) 12780 MW 560 MW 12220 MW

« (Close co-ordination with RLDC g‘;‘;g’z"fﬁ:‘z‘g’ 14620 MW 480 MW 14140 MW

* Back-up SLDC operation exercise - Periodically

* Periodic checking/ validation & Formulation of Islanding scheme (roadmap for Jamnagar & Kutch)

» Black start exercise (recently Ukai & Kadana hydro) - Once in a year

* Special Protection System (SPS) at strategic locations - Convey to licensee

* Review of load connected under df/dt & UFR relays - Convey to transmission/ distribution company

* Daily report, Monthly report, Power System Availability/ resource adequacy report etc for information to the
management.

* Developed online Application for SLDC real-time data/ details monitoring - for higher authority



Transmission Element Outages Practice -

ORACLE based ERP solution for element outages

* Average Daily 80 - 100 Nos. transmission element outages
* SLDC Permits shutdown after complete system Monitoring
* Various elements are cross- Checked prior to Outage Approval

* SLDC uses ORACLE based ERP software » Users can access the status of outage request in module thereby
» The end users easily initiate the outage application saving a lot of time in communication.
* Predefined work flow of approval process * Final approval / Rejection / deferment is conveyed in system
* More than three days continuous outage request received after before 17:00 Hrs on day ahead through module and E-mail.
approval of Chief Engineer, AM * Real time codes initiation for taking element out / in through same
* An emergency outage request, application directly comes to SLDC system.
CR. » Critical outages are given after conducting sti*dy in PSSE software.

10-JAN-2018 18:00:00

Review &

Requisition

1-FEB-2018 18:00:00

Received

Improve

of LV R8Y ph bushi
TRO1

i Display of Outage Planning on website, with approval / rejected remark for
S information and better management.



Transmission Element Outages Practice Gf;zo

Feedbacks to field offices for planning of outages / expediting restoration of elements which are under
forced outages:

o SLDC - Gujarat conveys the messages to field offices for availing opportunities of outages.

o Few critical elements in system for which outages are not feasible for even one hour. But, sometime due to
rescheduling of generators, load drop in system on festivals, outages of these elements becomes feasible.

o Keen interest to facilitate outages for construction of new EHV lines and for R & M work of EHV lines so as
to accommodate new elements in the grid at right time.

o Daily, SLDC conveys the Flash report furnishing important elements under outages to all higher officers and
to the Competent Authority.

o Every Monday, SLDC submits the report of elements which are under forced outage for prolonged period to
the Competent Authority. It helps for expediting restoration.



GUJARAT SYSTEM CATERED (ABT) 14-Jun-2025  15:02:23
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Transmission Network Observability through SCADA
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Intra-State Transmission Network

50.13HZ SYSTEM OVER VIEW (Rev-1 date: 24-12-2022) 1[4 Jun2025 15:02:23
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Stakeholders
GSECL

IPP/ CPP
Wind/ Solar
WRLDC/ WRPC
IEX/ PXI

Others (Bio, WtE etc.)
State Discom

Pvt Discom

SEZ (GIFT, TEL etc.)

Wecme S Lo Donpct Comy e T
: ————
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i T — Data Process
——— Data Recd. @ @SLDC
remroamd SLDC

o

Data Entry

Appropriate reliability - No major outage in last 10 year

R — Internet

For external entity - API Integrations

e

v' Instant Response with Acknowledgement Better Integration with other modules
User v Reduced Correspondence and Efficient Accessing data base & reports
utilization of resources Online access for discrepancy solution

USER can submit DC & view information regarding
Entitlement & Scheule block wise report through web
based authorized access.

Reliable & Secure
Less chances of Error
Less human intervention

Optimize time of cycling/ iteration
Operate in any mode of browser/ mobile
All process in auto mode on based of logics

AV N N N NN

AN




Scheduling Cycle - Operates in real-time & post facto %

Day ahead Scheduling (D - 1) * Declared Capacity from all the generators. Viz. GSECL, IPP, UMPP, RE etc.
Real time Scheduling (every 15-minute RTC) Entitlement to all Discom

* Requestion by Discom/ Open access consumer

* Schedule to all Generators & Discoms & Bilateral Power

Post facto scheduling /Implemented schedule ¢ Rectification of discrepancies represented by entities in day-to-day
(15 Days) scheduling.

7th - 1st Provisional
e 15th -2nd Proyisional
« 25th _ Final

State Energy Accounts (Monthly basis)

State Energy Accounts * Auvailability /Entitlement for SGS
* Scheduled/Injection Energy for SGS, CPPs, Hydro & Renewables.
* Inter/Intra State Bilateral/Collective Exchanges

Each generator/scheduling unit is assigned specific variable cost (as per the merit order prepared by GUVNL/DISCOMs)
Scheduling done from Cheapest to costliest.

Technical minimum of ‘ON-BAR’ generators is ensured.

In case of local network constraints, rule can be set accordingly.



Open Access Time Line Flow & thereof Gn

Intra-State contract in lines with GNA for taking power at

Lt i S st W ash entity periphery using State grid, for all entity availing GNA

Nodal Agency NLDC/ NOAR
Nodal Agency CTU (National Open Access Registry)
General Network Access Temporary General Network Access
(GNA) (T-GNA)
Products in the Short-Term Market
STOA Application in 2025 7 ﬁ Nodal Agency
: NLDC/ RLDC/
Received 3805 __ NOAR
Approved 3764 (National
——— " Collecti Open Access
ejecte . ollective Registry)
\_ Advance Exigency (Term Ahead/ Day Ahead/ Real-time Market) / |

Intra-State Power Market

Nodal Agency STU Nodal Agency STU Nodal Agency SLDC

Long Term Medium Term Short Term
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Short Term Open Access (STOA) Procedure

STOA Application

i S

\

Technical feasibility/ load

Real-time data flow analysis/ margin
Outstanding, if any
Payment Security

Any other requirement

*  Metering infrastructure
SLDC ‘ DISCOM *  Outstanding, if any

Any other requirement

N & )
{

SLDC Discom
Consent for No — <— YES Consent for
full/ Partial full/ Partial
Quantum, as Quantum, as
case may be YES — <— NO case may be

8 P REJECT RS /

Processing STOA Applications at SLDC Level

* Indigenous software developed aligned with NOAR through API Integration
*  Online consent mechanism for STU & Discom




Operational Process in Real-time

Scheduling Software

pV4

Real-time System

Actual intrastate

Intrastate generator

generation

schedule

N

Actual demand

Scheduled demand

= e
"@i"
GETCO

Load/Demand
Generation
balanced

Operator control
Action

Control on Generations/
demands

@ 17.00hrs, there is review process for Day ahead planning

Availability of conventional & central sector generator

Smoothing of forecast of Demand (as per Discom) & forecast of renewable generator with current data trend

Purchase/ sale of power through bilateral/ exchange (GUVNL & other stakeholders)



Deviation control affect.xlsx
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EASS Software- Energy Accounting Practice
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Data files of all ABT meters are being collected

Block wise ABT meter energy data checking block to block for 96 Blocks * 7 Days through pair validation process.

Energy data are verified and validated.

SLDC-Gujarat follows zero balancing principle for preparing Ul/DSM account for Pool Members and WRLDC.

Zero Balancing settlement is Block to Block and computed through high end equipment and solution availed from M/S Infosys Ltd.

USER can view information regarding SEM data and block wise UI report through web based authorized access.

) 4 ) 4 ‘ )
Schedule- ABT M D Validation- Deviation Calculation Pul;j:esl)};ei’i on
Implemented ete1j ata- Logical, Integrity |[I»| As per DSM Regulation [T s
Collection . Biling &
schedule and correctness and prudent checking Settlement

J N\ . J N\ J
Correction of Validation of
wrong/ garbage schedule/ actual
data for correctness

The DSM Process bridges physical grid operations with financial accountability
Ensuring stability through block-wise data reconciliation




Energy Account - Issuing timely

Energy Accounts Prepared, Published & maintained at SLDC: Pool Member . ——
i . Discom -1 ACCOUNTING!
UI / DSM Pool Account -weekly basis GSECL -17

IPP -14 @
CPP -25 OC%%O o
Other (Bio, WtE) - 9
Renewable -1
Western Region -1

'REC (Reactive) Pool Account - weekly basis

r

State Transmission Loss -Monthly basis

-
RTDA account - Monthly
. * All inter-State account issued considering

Wind Energy Certificate - Monthly Gujarat as a one entity

 SLDC derive procedure for back-to-back
settlement of this account amongst intra-State
entities...

SEA committee for account approval

* External auditor for each account

M\ )

[ Security Constrain Economic Despatch (SCED) - Monthly

[Congestion Charges Pool Account - As & when
LAncillary & DSM Pool Deficit Account - As & When

|\ * S W
[ )

Key Activity ZQ?\;._W@_. '{ —
o Meter Data Collection, processing & validation 5_‘—"*:~ = 3 m______'- .

o STL calculation and certification _— _£ :5 | il

o Interstate UI/DSM & Reactive Account preparation, validation, verification & publicatiml = L i )

o Wind Energy Certification for generators as per GEDA certification w.r.t PS reading 2 ‘

o Energy Injection Report for REC Certification

o Interstate RTDA accounts preparation & verification and Provisional Intrastate RTDA accounts




SCADA and IT Department Integration G

GETCO

e Supervisory Control & Data Acquisition System (SCADA) with Energy Management System(EMS)
e Wide Area Monitoring System (WAMS Phase I & Phase 1)

e Automatic Demand Management system (ADMS)

e Renewable Energy Management Centre (REMC) system

 Energy Accounting & Scheduling system (EASS)

e IT infrastructure and Cyber Security

IT Infrastructure:

SSL Certification for SLDC website

Firewall Cyber Security for internal LAN and WAN

Secure redundant LAN with OFC network

SMS Gateway for conveying important information's to competent Authority.
Video Conference facility at SLDC, backup - SLDC and Sub-SLDC
Integration between WAMS and SCADA and URTDSM

O O 0O 0O O O




Renewables - Real time Data Integration

* 100 % real time data capture through mix technology of radio links, GSM/GPRS, lease line, PLCC, Optical Fiber
etc. (Now all network converted to PLCC, lease line & mainly Fiber Optic)
* Monitoring of each RE Pooling Station Generation data

Real time Data Capturing of RE (Wind & Solar) at SLDC, Gujarat

State Load Despatch Centre, Sub State Load Despatch Centre,

Gujarat

(Gandhinagar, Jetpur, Jambuva)

www.sldcguj.com

Server

Web Server = SCADA SCADA Application = SCADA ICCP Server LEASE
LAN LAN LINE

ICCP Server SCADA

LAN

IEC- 101/104

Input Gateway

SCADA

Application Server

Front End Server
A

PLCC Link

PLCC Link

GSM/GPRS /MPLS

Cloud

NSK 5 PLCC
Modem

GSM/GPRS /MMPLS
Modem

RTU at GETCO Sub-Station

T 1IEC- 101/104
Input Gateway

I 4 -20 mA ié‘
Signal s

Analog Input

RX >
com f@)}) ™ ((((@ ))))) J -
PORT </> RX
| BCU : —_ Radio I : 1 T —
Modem SSEEFTTEY Radio
RS 232/485 2R LA
| ’ — 2.412 to 'ﬁ Mini Modem
i cr 2.964 GSM/GPRS /MMPLS
MEM 1 BAY 1 RTU 2.412 to
GHz Modem > 464
PT .
Rsass BT /I\ ) Pt
Loop — T oT 4-20 mA|Signal
MEM 2 = savz e~ Transducer
PT - Ste;;-up MW, MIVAR
ranstTormer
66 KV
Bus PT
11 KV

Step-up

66 KV
Transformer

Bus




Wide Area Monitoring Systems (WAMS)- Implemented @

WAMS System Utilization

Magnitude, angle of all three voltage/current phasor
Sequence components of Voltage/current phasor
Rate of change of frequency

Angular separation between pair of nodes

Voltage recovery post fault clearance

Grid events within region

Type of fault viz. LG, LL, LLG, LLLG
Time of the fault & sequence of events
Fault clearance time

Summary of element on fault

Protection operation/mal-operation
1-phase auto reclosing in EHV transmission line

Performance of System Protection Scheme
Ambient & automatic event detection

Time, duration, amplitude, frequency of
oscillations

Type of oscillation

Nature of oscillation viz-damped or un-
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Total

Location -

PMUs

Total
PMUs

2
0
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Indirectly reporting
(From WRLDC PDC)

damped
Modes present, their amplitude and
damping factor

IIT Bombay develop analytics:

* Enhancing Situational Awareness
* Forensic analysis of faults/grid incidents
* Analysis of oscillations in the power system
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List of Sub station for PMU.xlsx

Real-time Data Capturing & Management of Power System i

Control Centre

&y &
IEC 101/104 IEC 101/104 e
& o
Substation

/

»

A

ﬁReaI-time data capturing of generator, transmission & related elements \

Renewable generation data fetching through Fiber Optic Cable

More than 1400 Nos. of Remote Terminal Unit (RTU) for Generators
including Renewables, More than 350 Nos. RTU of transmission

Digital Points: 47279 & Analog Points: 71024

Analog data refresh rate : 8 — 10 secs

4 Nos of CIl (Critical information Infrastructure): EASS, SCADA &
URTDSM

Monitoring real time data of generation, active/ reactive power & related

\data (Status of Isolator, Circuit breaker, bus etc.) /

» Monitoring of available margin of running machines.

e

>

\_

Upgraded SCADA system with EMS
Phasor Measurement Unit (PMU) / Wide Area Monitoring System (WAMs):
87 Location & 343 Nos of PMUs Data set & 46 Nos. indirect reporting from
WRLDC
3 Nos. Data Analytics Developed:

1) Online oscillation mode identification

2) State Estimator,

Y

3) Voltage instability early warning scheme /
\

Registration & Scheduling of 813Nos (11kV) and 58Nos (66kV & above) RE PS in 2026

Open Access Application received: 3691, Approved: 3660 & Rejected: 31 for FY 2025-26

More than 6000 ABT Meter: receiving 15-minute data set from each stakeholders

Prepare, Publish & Maintaining Deviation, Reactive energy, Congestion, Security constrain, Regional Transmission

Deviation account

More than 2600 Wind energy certification, More than 1400 solar energy certification J




Scheduling,

Conventional
Generators-
Inter-State: 41

Accounting & Operational Control

Conventional
Generators-
Intra-State: 38
11kV solar
Sell to

Consumer:
813

66kV &
above Sell to
Consumer:

58

66kV &
above Sell

to Discom:
153

Solar
Generators
Intra-State: 1349

Solar
Generators-
Inter-State: 14

11kV Solar
Sell to
Discom:
323

Wind
Generators: Distribution Companies:
103 13




Achieved ever highest Demand
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Future Project Planning Aol

“New Energy Accounting & Scheduling Software” with Microservices based latest technology on DC (DATA CENTER) &
DR (Disaster Recovery) site - 2027

Establishment of Security Operation Center (SOC)
Establishment of Network Operation center (NOC)

Establishment of Data center architecture 4.0 setup

Revamping of “Automatic Demand Management scheme”

Islanding scheme for Adani & Sikka Power station
Establishment of SCADA Laboratory at SLDC For Simulation, Testing & Training
Wide Area Monitoring (WAMs) Analytics - with IIT Bombay for Gujarat Grid security Applications

ADEPT (Assisted Energy Portfolio Optimization for Renewable Rich Energy Grid Management) Project with IIT-
Gandhinagar with AI/ML technology for Wind Generation forecasting & Load Forecasting

Replacement of Existing SCADA (Supervisory Control and Data Acquisition) / EMS (Energy Management Software) under
ULDC (Unified Load Dispatch & Communication System) of Western Region (WR) with latest AI/ML based technology

Resource Adequacy Software by Stelar
Inertia Modulation Application - with IIT Mumbai
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