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Unconventional gas landscape

Significant shift from conventional to unconventional
sources of natural gas production
Natural gas production by region (BCM)
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Globally, the share of unconventional
gas is expected to increase. It will rise
in the U.S., Canada, China and India
as well as in other countries

2010 2020E 2035E 2010 2020E 2035E 2010 2020E 2035E 2010 2020E 2035E

US

Canada

China

India

India – energy basket1 (%)

60
50

53

50
2006-07

40

2010-11

32 30

2024-25

25
20

20

15 14
2

2

2

1

1

3

0
Coal
1Up

Oil

Gas

Hydro

• Given the increased awareness to reduce
the carbon footprint, natural gas is expected
to emerge as the most preferred fuel in
India
• The use of natural gas in India's energy
basket will increase to 20% by 2025
• Unlocking domestic unconventional gas
potential could help India meet its growing
energy demand. However, it needs to be
developed profitably and in an
environmentally acceptable manner

Nuclear

to 2011 from Technical Note on Energy, Planning Commission, Govt. of India (1998-99). Beyond this period the figures have been extrapolated

Source: IEA-World energy outlook 2011, Golden Rules for a Golden Age of Gas, World Energy Council – India Energy Book - 2012
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India
Natural gas demand/supply scenario

India – natural gas demand/supply scenario
(MMSCMD)
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• In India, shortage of natural gas supply is likely to continue during FY2013–FY2025, increasing the country’s
dependence on imports and unconventional sources of natural gas
• Significant sources of unconventional gas such as Shale gas, Coal Bed Methane (CBM), Tight gas and Gas
Hydrates is likely to play an important supplemental role in bridging the shortfall
• Currently, India is exploiting only 52% of its CBM resources and only 20% of the shale gas resources
• Tight gas and Gas Hydrate are yet to find a place in the country's energy basket

Source: IEA, DGH
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Major milestones

India’s unconventional gas journey
Three blocks (Raniganj South-GEECL,
Sohagpur West and Sohagpur EastRIL) entered in development stage
• CBM-II round:
Total awarded
area 3,227 sq
kms
• Blocks offered:
8
• Awarded: 8

• Formulation of CBM
policy.
• CBM blocks carved
out by Directorate
General of
Hydrocarbons (DGH).
2002
1997

• 14 July:
Commercial CBM
production started
from one block
which contributes
about 0.25
MMSCMD
2006

2004
• CBM-I round:
Total awarded
area 1,930 sq
kms
• Blocks offered: 6
• Awarded: 6 and
3 on nomination
basis

• January: At
ONGC’s pilot shale
gas project in the
Damodar basin,
shale gas with a
gross thickness of
800 metre (2,600
feet) flowed to the
surface.
2010

2012

2007
• CBM-III round:
Total awarded
area 5,791 sq
kms
• Blocks offered:
10
• Awarded: 10

• CBM
production
estimated
to reach 4
MMSCMD

2011
• CBM-IV round:
Total awarded area
3,727 sq kms
• Blocks offered: 10
• Bids received: 27
• Blocks awarded: 7
• November: MoPNG
and the U.S.
Department of State
signed an MoU to
co-operate in areas
of assessment of
shale gas resources
in India, training and
investment
promotions.

2016E
• Total commercial
CBM production
stood at 74.83
MMSCM.
• Draft Shale Gas
Policy 2012
issued to facilitate
and regulate shale
gas exploration.
• The policy is
under discussion.

Source: DGH, CMPDI – Development of CBM in India, Domain-b , Money control
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Major milestones – CBM
• Total CBM exploration area: 26,000 sq kms
• Prognosticated CBM resources: ~92 TCF (2,608
BCM)1

Current status of CBM blocks awarded till date
Date

No. of Blocks Area (Sq.Km.)

West Bengal

4

1308

Jharkhand

7

2454

Madhya Pradesh

7

3701

Rajasthan

4

3972

Chhattisgarh

3

1917

Andhra Pradesh

2

1136

Maharashtra

1

503

• Total CBM commercial production as of February
2012 stood at 74.83 MMSCM, much less than
19,971.25 MMSCM of natural gas production from
conventional sources

Gujarat

1

790

Orissa

2

766

Tamil Nadu

1

766

• CBM production is estimated to reach 4
MMSCMD by 2016

Assam

1

113

Total

33

17,246

• Till date four CBM bidding rounds resulting in the
award of 33 blocks covering an area of 17,200 sq
kms and 63.85 TCF (1,810 BCM) of resources
• CBM-IV round:
‒ 4 blocks, viz., Rajmahal (E) ,Talchir, IB Valley
and Sohagpur (NE) awarded to Essar
‒ One block (Mannargudi) to GEECL and 2 blocks
(Satpura & Assam) to Arrow-Tata-OIL
consortium

1According

to the Energy Information Administration (EIA)

Source: DGH, Energy Information Administration (EIA)
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Major milestones – Shale
• Shale gas production at a nascent stage in India
• Shale gas-in-place: 290 TCF with technically
recoverable resource of 63 TCF
• DGH under MoPNG has initiated steps to:
‒ Identify prospective areas for shale gas
exploration and acquisition of additional
geoscientific data
‒ Formulation of policy for Shale Oil & Gas
exploration
‒ Launch first Shale Oil & Gas round

Basin

Resource

Cambay Basin (Older and Younger Cambay
Shale)

20 TCF

Krishna Godavari Basin (Kommugudem and
Raghavpuram Shale)

27 TCF

Cauvery Basin (Andimadam and Sattapadi
Shales)

9 TCF

Damodar basins (Barren Measure)

7 TCF

Assam-Arakan (northeast)

• Draft Shale Gas policy on licensing under
discussion

Indo-Gangetic basin

• Proposal to conduct first shale gas licensing
round in 2013

What does
the draft
shale gas
policy
propose?

Shift from profitsharing to a
revenue-sharing
formula

Simultaneous
exploration of more
than one fuel

Multiple
operatorship in
production areas

Three to five years
of operational
expertise likely to
be mandatory

Source: DGH, Energy Information Administration (EIA), Yale.edu
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Major milestones – Tight Gas and Gas Hydrates
Tight Gas

Gas hydrates

• An established and promising unconventional
resource

Resource estimate:

• Usually associated with existing oil fields as bypassed
zones or unexplored/unidentified areas in the same
field or in unexplored areas
• Parameter to classify a tight gas reservoir:
permeability below or equal to 0.01mD

• India holds prognosticated 1,894 TCM of gas hydrate
resources
• National Gas Hydrate Program (NGHP) estimates
the Krishna-Godavari basin to hold rich gas hydrate
deposits within fractured shales
Key challenges:

Prospective tight gas resource potential
Bhuvanagiri Formation (permeability of 0.033 mD) and
Albian Andimadam sandstone in the Cauvery basin
Mandapeta sandstone (permeability of 0.01 mD) in
Krishna-Godavari basin

• Lack of proven technology to exploit methane from
gas hydrate on a commercial scale
• Low gas production rate
• Managing excess water
• Environmental hazards

Mukta and Bassen formations (Mumbai offshore)
Wadu pay unit in Mandhali member (lower Eocene)
Cambay and Vindhyan Basin

Source: DGH, Economic times, Cprm.gov
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Potential opportunity areas

Potential opportunity areas
CBM and Shale

CBM - Sunrise sector
•

•
•

•
•

Is an alternative supplementary
source of clean energy and a viable
alternative to CNG

Can be used as automotive fuel and
help in reducing pollution levels
Provides opportunity to earn carbon
credits under the Clean Development
mechanism
Provides opportunities for investment
in gas transportation infrastructure
Provides the opportunity for R&D and
development of new CBM
technologies

Shale gas – key for achieving energy
security
Will reduce India’s dependence on energy
imports
Provides business opportunities for service
providers, operators and equipment companies
Provides opportunity to develop gas based
power stations as it is relatively cheaper than
coal based power stations
Collaborate with U.S. companies to import shale
gas exploration technology and skills

Source: CSIS - Prospects for Shale Gas Development in Asia, Projectsmonitor
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Key areas for deliberation

CBM

Issues related to land acquisition for
drilling large number of vertical wells
at low cost

Long exploration and gestation
period for companies to maximise
ROI

Lack of adequate gas transportation
and surface infrastructure

Lack of indigenous drilling
companies with technically capable
staff

Key areas
for deliberation

Lack of phased and structured
evaluation programme from fairway
identification stage to full scale
development

Lack of current technology for low
cost drilling and production
technology to achieve faster
dewatering

Environmental concerns such
as produced water treatment
and disposal, sand flow back
and coal fines generation
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Emergence of unconventional gas in India – challenges and opportunities

2013 Deloitte Touche Tohmatsu India Private Limited

Shale gas – Key areas for deliberation

Regulatory
infrastructure
• Delays related to
land acquisition in
densely populated
areas
• Delays due to
approvals by
regulator and other
authorities

• Lack of commercial
framework for
monetisation of
Shale gas
• Lack of national
database for
operators to identify
prospective shale
gas areas

Physical
infrastructure

Environmental /
Resource
considerations

Technical
challenges

• Lack of surface
infrastructure to hold
drilling rigs, tankers
and storage
equipment

• Identification of
technically
recoverable shale
gas resources due to
variations in geology

• Shale gas production
releases 3.5%—12%
higher emissions as
compared to
conventional gas

• Lack of gas
transmission and
distribution
infrastructure to
bring shale gas finds
to market

• High rate of water
production that
increases the cost of
surface facilities

• Large amount of
water is required for
hydraulic fracturing

• Lack of adequate
incentives for gas
pipeline
infrastructure

• Lack of adequate
technical and oilfield
equipment
• Lack of adequate
project management
skills

• No standardised
norm for usage and
disposal of hydraulic
fracturing water as
Fracking involves
use of hazardous
chemicals
• Adverse impact on
the environment due
to tremors caused by
use of fracking
technologies

Source: http://cbey.yale.edu/news/206/58/Is-Shale-Gas-the-Answer-to-India-s-Energy-Challenges, http://businesstoday.intoday.in/story/india-energy-woes--shale-gas-policy/1/193221.html
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