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About Us &

VISIOH A Safer, Better and Healthier Planet
MBSIOH Delivering Green Value

Innovative, Sustainable, Enhanced

o0 India focused Renewable Energy Advisory
o NG models - Solar, Biomass, Green projects

0 Concept to Commissioning — Advisory, Consulting, Project Management, PPA Sourcing,
Project Structuring, EPC, Finance....

0 Largest India focused renewable and solar energy forums on LinkedIn

(o
o

o Published across varied global Industry leading journals, websites and magazines —
Energy Next, , Renewable Energy Magazine, Infraline.......

o - most widely read analysis and knowledge repository on Solar and

Renewable Energy in India
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http://natgrp.org/
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Grid Parity

m] Grid parity (or socket parity) occurs when an aliermative energy source can generate electricity at a levelized cost (LCoE) that is less than or

equal to the price of purchasing power from the eleciricity aricl. The term is most commonly used when discussing renewable energy sources,

notably solar power and wind power. Reaching grid parity is considered to be the point at which an energy source becomes a contender for
widespread development without subsidies or government support. It is widely believed that a wholesale shift in generation to these forms of
energy will take place when they reach grid parity.
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Residential PV price parity (size of bubbles refers to market size) (BNEF. 2012a).
Note: LCOE based on 620 weighted average cost of capital, 0.7%0/year module degradation. 1% capex as
O&M annually. $3.01/W capex assumed for 2012, $2.00/W for 2015.
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http://en.wikipedia.org/wiki/Alternative_energy
http://en.wikipedia.org/wiki/Levelized_cost
http://en.wikipedia.org/wiki/Levelized_cost
http://en.wikipedia.org/wiki/Levelized_cost
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http://en.wikipedia.org/wiki/Solar_power
http://en.wikipedia.org/wiki/Wind_power
http://en.wikipedia.org/wiki/Wind_power
http://en.wikipedia.org/wiki/Subsidy
http://natgrp.files.wordpress.com/2013/01/bnef_re_considering_the_economics_of_photovoltaic_power_a_co_authored_white.pdf
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average price of electricity [INR/kWh]
O Bubble size according to specific market size

Fixed tilted mounting structure
Total annual iradiation at optimal tilt angle

LT - Domestic 725 5.50 750 480 480 5.75
LT - Industrial 5.02 5.55 517 477 6.01 492
HT = Industrial 424 5.77 5.62 488 5.91 732
HT - Commercial 584 769 8.14 700 6.45 700
LT - Commercial 700 720 6.45 491 6.00 700
Source: Tarff Orders for States, KPMG in India analysis
Solar rocfiop PV Vs. Landed Cost of Power ILCP) at consumer premises
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http://www.indianpowermarket.com/2012/09/electricity-prices-in-different-states.html
http://natgrp.org/2013/06/06/the-rising-sun-grid-parity-gets-closer-a-point-of-view-on-the-solar-energy-sector-in-india-by-kpmg/
http://www.renewableenergymagazine.com/article/renewable-energy-grid-parity-a--myth

Capital Cost for PV

0
THE PV MODULE EXPERIENCE CURVE, 1976-2012 ($/W)
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Grid — Solar + Hydro

Solar power generation can meet daytime consumption
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http://www.indianpowermarket.com/2012/09/electricity-prices-in-different-states.html

Global PV Deployment - 2015
N

PV BUILD 2007-2012, CENTRAL FORECAST (MW/YEAR)

Historical Forecast ., ..\

46.6GW

35.7GW

Source: Grid operations,
incentive programme
operators, industry
associations, Blocomberg
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JNNSM — Phase 1 &%

Status of Batch-I

Projects Allotted Projects Commissioned
Schemes CERC tariff Lowest Tariff discovered
No Mw No MW (Rs./kWh) (Rs./kWh)
PV projects through
NVVN 30 150 25 125 PV-17.91 PV-10.95
CSP projects through Schedule to commission Cepi1E 3 CSP 1045
NVVN 7 470 by 2013 i N
Migration PV 13 54 11 48
Scheme = =
cSP 3 30 1 255
RPSSGP (PV) 78 98.5 62 76.55 - -
Status of Batch-ll
Schemes No MW Project Commissioned Min Max Avg. tariff % Reduction
Rs/KWh Rs/KWh Rs/KWh in tariff
PV projects through 28 350 Schedule to commission 7.49 9.44 8.77 43%
NVVN by 2013
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JNNSM Phase 1 — Learnings
S

o0  Aggressive bidding prices surprised everyone CSP capacity = 500 MW o SPV Capacity (MW)

o0  Raising funding was possible because of fortuitous reduced costs 44y - 1

150
. Phase 1 —Thin Film due to cost, Exclusion from DCR, funding and 300

temperature conditions 250 . '
200 - - l L
o  CUFs range from 18-28%, TF approx 10% greater generation 150 1 - — g
. . 100
but far more delicate to install S 10 ' 10 >

o  Plants primarily built due to drop in prices

Solae " L Dishy
Ve . towey Stirling
o  Land acquisition consumes 3-6 months minimum Technoloay

Total RPSSGP NVVN

o  Cost given precedence over quality

o  Sizes of project affected execution

o Alarge no of EPC vendors joined the fray

o DNl data and irradiation data needs improvements
o  CUF of TF and PC similar

o  CSP faced a number of hurdles — HTF, Technology, DN, ....
Only recently 50MW deployed and more on the way

o  CSP delayed with No Energy Storage in CSP defying logic —
rectified in Phase Il

0  Focus needs to be on distributed generation

o  Transmission, Evacuation, Grid Availability issues persistent
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End State

0O 0 0 0 0 0 0 o (o

o

Energy Security

Solar as a mainstay for the next stage of
growth

Grid losses reduced to manageable levels
Better living conditions and stronger economy
Lower subsidies on fossil fuel

Lower impact of grid failures

Higher grid availability

Reduced load on the grid

More efficient technologies given preference

Increased commercial activity resulting in high
standards of living

Local employment generation

Rural progress
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http://www.renewableenergymagazine.com/article/offgrid-solar-policies-and-ground-realities

Contact &

Thank You

Ritesh Pothan
Managing Director
ritesh@natgrp.net

www.natrp.net

Cell: +91 - 8080970080

Natural Energy Solutions Pvt Ltd.
Stylus, 13th Floor, R-tech Park, Off Western Express Highway,
Nirlon Knowledge Park, Goregaon East, Mumbai - 400 063.
Tel: +91-22-67694661
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