Injection of Renewable Power on a
large scale
and
its effect on the stability of the
Transmission Grid
and
operational cycle of conventional

Thermal Power Plants
Anjuli chandra
CE RES CEA




24 x 7 Power
Supply for all

Large RE

Energy addition

Security “‘FROM DARKNESS

LEAD US TO LIGHT”

Jyothirgamaya

Emission
Reduction

istic, system-level view required to manage the pulls and pressures




Supportive
Market

design &
mechanisms

Adequacy
of
capacity
Optimal mix
of base load

and flexible
plants

24 x7
Reliability and

linkage +
variety

Adequate
T&D
network

Reserve

Operating
Reserves for
contingencies




Renewable power in India

» Since 9th Plan, share of renewable capacity
has increased from 2% to 13% as on today

(about 6 fold % increase).

» Electricity generation due to renewable has
also increased to about 6% in overall
electricity generation mix as of today.

» With such multifold growth, penetration of
renewable power in Indian grid has increased.




Installed Capacity and generation

Source CAPACITY (MW) Generation
1 April, 2015 in
2014-15
In BU
Renewable energy 35776.96 61.78
sources
Conventional sources 235945.22 1048.67

Total 271722.18 1110.458




Renewable Energy sources

Potential Achieved (MW)
(MW)

Bio-mass 62,000 1410.20
Wind-power 45,000 23444
Small Hydro-power 15,000 4,055.36
Co-generation - 5000 3008.35
Bagasse

Waste to energy 5000 115.08
Solar Power 3743.97
Total 35776.96

As on 31.3.2015




Indian Power Sector

Power Installed Capacity = 275 GW
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India’s Renewable energy program

» The Govt. of India is targeting a capacity
of 100GW solar, 60GW wind, 10GW
biomass and 5 GW other renewable
sources by 2022 through various big and
small initiatives.
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Typical Load Curve
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Regional Geographical Diversity

REGIONAL DMD METPLOT FOR 30-JANUARY-2013
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Pattern of Renewable Generation in India

Annual Wind Generation
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ALL INDIA WIND ENERGY GENERATION
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All India Wind Penetration (in Energy terms)

- High Wind generation during
: June to August.

BE R

- All India level penetration — 9%
(max achieved)
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- High Penetration in States:
1. Tamil Nadu
2. Rajasthan
3. Karnataka
4. Gujarat
5. Maharashtra




Wind Power Generation (MW)

State Wise Monthly Peak Wind Generation Pattern
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= Actual Generation (MW)
= Scheduled Generation (MW)

Typical Daily Dadri Solar Generation (MW)
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Tamil Nadu Typical Daily Wind G tion Pattern Month wise Typical Load Profile of Tamil Nadu
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Utilisation of Hydro and thermal generation for balancing of RE generation
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Pumped storage power plant

PLOT OF Purulia PS GENERATION/PUMPING WITH FREQUENCY FOR 21-JUNE-2015

-

:

4

s
=
=
m
]

=

0 11 12 13 14 15 16 17 18 19 20 21 22 123

TIME-{  ——GEN ——FREQ | gcRoLL




.
.........................

B

P T T TP

' . . . . . . '
v . . . . . . . . . .
..... d - . : ~ : . - R
4 ¥ . " " ¥
' . . . . . . . .
' . . . . . . . . . ‘.

180 - ; ; : AP\ :
9 10 11 1213 14
23 24

Duration 24 Hrs re),

1516 1718 19 2021 .




Expected All India Duck Curve
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Balancing Renewable Generation

Flexing the Hydro for Balancing the wind [ ] Ch al | en g es
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