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* Indian Power Grid and scenario
* What is Smart Grid
e Synchrophasor

* WAMS, PMU
* Transmission-Line Protection Scheme
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Evaluation of Indian Power Grid

I Dec 2013:
All India
Synchronized

Avgust Grid
2004: North
synchronized
h Centra
Morch2003: e

West
synchronized
with Easi &
Northeast

Electricity

Source :http://posoco.in/ Dr. Trupti Hinge, JSPM's RSCOE, Pune
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Indian Power Scenario
March 2021: Capacity:382 GW

v THERMAL: 61.82%
v'NUCLEAR: 1.81%
v'HYDRO: 12.21%
v’ RENEWABLE:24.1%

MAHARASHTRA: 42 GW (11.36%)

Fourth Largest Electricity using Company after USA,
China and Europe

Source: https://en.wikipedia.org/wiki/Electricity_sector_in_India
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WESTERN REGIONAL GRID

The Western Grid has an installed capacity of
133.054 GW (as on 30-11-2020)

»92 GW - thermal
»7 GW- hydro
» 1,840 MW - Nuclear

»34 GW from renewable energy sources.

Source: https://en.wikipedia.org/wiki/Electricity_sector_in_India




Nepal
Over 16 links of 132/33/11 KV Tala: 1020 MW

Radial links with Nepal Chukha: 336 MW
Net import by Nepal Kurichu: 60 MW

Net import by India

400 kV Tala-Binaguri D/C

400 kV Tala-Malbase-Binaguri
220 kV Chukha-Birpara D/C

220 kV Chukha-Malbase-Birpara

132 kV Kurichu-Bongaigaon
Bangladesh

400 KV AC line between

Sri — Lanka Baharampur(india) and
Bheramara(Bangladesh) with
Madurai (India) and (Sri- 500 MW HVDC sub-station at

Lanka) through 500 KV Bheramara
HVDC under sea cable

Source http -//pOSOCO-m/ Dr. Trupti Hinge, JSPM's RSCOE, Pune
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India’s Blackout 30 and 31 July 2012

The total load of about 48,000 MW was affected

Factors that led to the initiation of the Grid
Disturbance :

— Weak Inter-regional Corridors due to multiple outages
— High Loading on 400 kV Bina-Gwalior-Agra link

— Inadequate response by SLDCs to the instructions of
RLDCs to reduce

— overdrawal by the NR utilities
— Loss of 400 kV Bina-Gwalior link

Source: http://www.cercind.gov.in/2012/orders/Final_Report_Grid_Disturbance.pdf

Dr. Trupti Hinge, JSPM's RSCOE, Pune




Measures that could have saved the system
from collapse

(i) Better coordinated planning of outages of state and regional networks,
specifically under depleted condition of the inter-regional power transfer corridors.

(ii) Mandatory activation of primary frequency response of Governors i.e. the
generator’s automatic response to adjust its output with variation in the frequency.

(iii) Under-frequency and df/dt based load shedding relief in the utilities’ networks.
(iv) Dynamic security assessment and faster state estimation of the system at

load dispatch centers for better visualization and planning of the corrective actions.
(v) Adequate reactive power compensation, specifically Dynamic Compensation.

(vi) Better regulation to limit overdrawal/underdrawl under Ul mechanism,
specifically under insecure operation of the system.

(vii) Measures to avoid mal-operation of protective relays, such as the operation of
distance protection under the load encroachment on both the days.

(viii) Deployment of adequate synchrophasor based Wide Area Monitoring
System and System Protection Scheme.

Dr. Trupti Hinge, JSPM's RSCOE, Pun




Recording Showing Angular Separation between NR and Rest of NEW Grid

on 30/07/2012
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The Smart Grid =What is it?

Smart: another word for intelligent
Quick/prompt in exercising correct intelligent action

The term “smart grid” has been used to describe a
broad range of technologies, design concepts and
operating practices that collectively paint an exciting
picture of what our electric power infrastructure might
look like in ten or twenty years..

“The smart grid is an optimized grid in every aspects”
Courtesy ABB

=i Dr. \ : he Patil
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How does the Smart Grid differ?

20th century Grid 21 century Smart Grid

Electromechanical Digital

One-way communications(if any) Two-way communications

Built for centralized generation Accommodates distributed generation

Radial topology Network topology

Few sensor Monitor and sensor throughout

“Blind” Self-monitoring

Manual restoration Semi-automated restoration and eventually, self healing
Prone to failures and balckouts Adaptive protection and islanding

Check equipment manually Monitor equipment remotely

Emergency decision by committee & phone Decision support systems, predictive reliability
Limited control over power flows Pervasive control systems

Limited price information Full price information

Dr. Trupti Hinge, ISPM's RSCOE, Pune
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Components of Smart Grid

DSA Tools and FACTS
Techniques and
WAMS HVDC
Smart
Information Riteiatt s
Technology
Smart Grid Smart
Integration Trans-
of mission
Renewable Grid
Smart Sensing
ioati
Control Devices Smart Smart Communicatio
channel
Con- meters at
State estimator, Stability Analysis /
i trol consumer
and monitoring, Disturbance Cosites siid

Analysis, Offline Accident

Dr. Trupti Hinge, JSPM's RSCOE, Pune

Replay, Decision Making System
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Difficult to think of power system without power electronics a
any voltage level

mam:a| DCLOADS
INTERFACE(S)| !

Dr. Trupti Hinge, JSPM's RSCOE, Pune
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ir. Vitthalrao Vikhe Patil Foundation’s

Dr. Vithalrao Vikhe Patil
Foundation
= Ahrien

NOTICE Date: 17/05/2021

All the S.E., T.E. & B.E. students are hereby informed that Electrical
Engineering Department is organizing an expert lecture on “Transmission
line protection using synchrophasors in smart grid” by Dr. Trupti Hinge,
JSPM Rajashri shahu COE, Pune on 18/05/2021 at 11:00 am.

All the students should present for expert lecture.

(™ Fhis is for strict compliance™
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Report of Webinar

Transmissian Li ne Protection Using

Topic Synchro phasors in Smart grld
Date: 18/05/2021
Dr. Mrs. TruPti P. Hinge
Speak Associate Professor
PR Department of Electrical Engineering
JSPM's Rajarshi Shahu College Of
| collewe: Engineering, Pune
| SOSRES: Email : tru ptihinge-elec@jspmrscoe.edu.
in
Time 11:00 am — 12:00 pm
No. of
Participants i
Electrical Department
Venue

Event In charge

Prof. A.R. Laware
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