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Smart Grids have Arrived in India! 

• Outlook Business 

Aug. 7, 2010 

 

But one has to be cautious where we are… 
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What Smart Grids really mean 

• Cost Implications* 

↑ ? 

 

↑ ↑ 

↑ ↑ 

↓ ↓ 

 

 

 

• More choices 

– Includes renewables 

• Better quality and service 

• Greater resiliency / robustness 

• Increased efficiency and asset 

utilization 

 



4 

Drivers for Smart Metering and Grids 

• US/Europe and Other 

Developed Countries 

– Meter reading 

– Grid modernization 

– Robustness 

– Saving € 

• Deregulation exposed a 

lot of costs 

– Some consumers saw 

20-40% increase in 

tariffs 

• Needs Time of Use 

(ToU) if not Real Time 

Pricing (RTP) 

• India 

(Developing Country) 

– Power system has 

challenges 

• Loses Rs. 1+/kWh on average 

• Supply << Demand 

– 20+% shortfall (CSTEP 

estimate) 

– Growth is a big need 

– Theft is a major concern 

• Large segment of load is 

unmetered (agriculture) 

– Reforms ongoing 

• May allow new operating 

models 
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Future (or even Subtle) Drivers 

• US/Europe/Others 

– Carbon and green 

– Bi-directional 

power 

• (Plug in) Hybrid 

vehicles 

– New services 

• Home automation 

• Home monitoring 

• Green Power 

• India 

– Assist/manage the 

“human element” in 

operations 

– The peak is NOT 

industrial 

– Smart peak management 

• No more load shedding 

• Even in emergencies can 

allow smart control 

– LEAPFROG 
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Driver: Variability in Demand (NY) 

Source: Walawalkar et.al 2007 
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Peak Load in ISO-NE Change 

Between 1980 and 2006 

 [Source: Kathleen Spees, CMU/CSTEP] 
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Utilization of Generation and Distribution 

Assets (PG&E-California Utility) 

Distribution  

Asset 

Generation  

Asset 

10% 
25% 

5%, ~400 hours 

Source: EPRI 1993 
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Marginal cost of electricity depends 

on the load 

Source: Walawalkar et. al 2008 

(NY) 
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• Nominal Capacity (2010) 11,000+ MW!  

• Excludes spinning reserves 
August 2010 saw load shedding of 2,400 MW 
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European Position on Smart Grids 

• The European Commission’s 2006 Green 
Paper “A European Strategy for Sustainable, 
Competitive and Secure Energy” pushed the 
move for a network that is 

– Flexible 

– Accessible 

– Reliable 

– Economic 

• European Commission set up the European 
Technology Platform (ETP) SmartGrids in 2005 
to create a joint vision of European networks 
for 2020 and onwards 

– Its Smart Grids Forum draws in strong Industry 
participation 

• Smart Grids also feature within EU Directives 
that are broader (encompassing efficiency, 
renewables, etc.) 

– EU-Energy Services Directive 

Source: ETP SmartGrids (2006) 
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Consensus on Common Goals; 

How does Europe Get There? 

• Funding 

• Research 

• Mandates 
– Mostly for “smart meters” [legislative push] 

• Standards 
– Mix of reference and mandatory 

• Competitive actions (voluntary) 
– Some utilities are ahead of others 

 

• Who pushes these? 
– Directives/drivers follow multiple layers 

• Global, EU, National (Sweden, UK, etc.) , Sub-national (cities like 
Amsterdam) = mixed 
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Some (Global) Hard Policy and 

Design Qs 
• Business case 

– If it made sense, wouldn’t utilities already done it? 

– The “numbers” depend on many unknowns (Time horizons, Consumer 
responsiveness, Future tariffs and costs, Discount rates, etc.) 

• Incentives to participate in a Smart Grid 
– Utility 

• If they are on a costs-plus regulated world, why do they care? 

– Global experience has been capital-centric 

– Consumer 

• Unless I am paid to modify my behaviour, why should I change? 

• ToU or even real time pricing 

– Need much more than voluntary, small differentials 

– There are many challenges in policy 

• Transfer of social welfare – even if just a few people participate, EVERYONE 
can benefit 

• Privacy and Security 
– At the very least, the utility will know if a consumer is home or not 



14 

Stakeholders, Innovation and 

Process 
• Smart Grids, like IT, are a process, not a product 

• Challenge: fast-moving technology, limited 
integration, price-points 

• Solution: Portfolio of standards driven by 
– Functionality → Performance Standards and 

Specifications 

– Interoperabiliby, Open APIs 

– Agnostic, layered approach 

• Utilities participation is key to Smart Grids 
– Lots of preparatory work ahead 

• Sync with R-APDRP in India (ongoing, ~ €2 billion for ICT for 
distribution utilities) 
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Before we get 

too fixated on 

“Standards” 

 

(e.g. ISO) 
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Refrigerators  

(as a subset of HVAC) 

• Use a substantial 

portion of the load 
 

• What would it cost to 

make them “smarter”? 

 

•  Who gets control? 

 

• How do we make 

them so? 

– Standards 
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Refrigerator 

Cycle #1 

Refrigerator 

Cycle #3 

6 Heater Cycles 

Adapted from G. W. Hart (1992) 

– Incrementally, just a few dollars! 
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US Refrigerator Efficiency 

(by Year of Purchase) 

Source: 

ORNL/Pew 

Performance Based 

Standards can work… 
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The Future will be Different 

• Consumers may become generators 

– Possibly with distributed and/or renewables 

• IT has improved to the point where even 

smaller consumers (residences) can 

meaningfully participate in utility load 

control schemes 

– Residences are a major part of the Indian peak 
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Thinking of the Future…We need 

Smart Grids 
• Business as usual (BAU) will not be sustainable 

• Consumers must see and behave based on not 
just their average costs but their incremental 
impact on the grid 
– This will create a few losers but (hopefully) more 

winners 

• Appliances and consumption will become 
smarter 
– Whirlpool announced that by 2015 ALL their 

selected household appliances will be smart grid 
capable (worldwide) 

– It’s not a question of when, not if… 
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We’re in this for the long run… 

 

We tend to overestimate the effect of a 

technology in the short run and 

underestimate the effect in the long run 

 

- Roy Amara 


