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Electric Supply Premise

• System has adequate capacity to 
satisfy system demand at anytime

• System has a sufficient capability to 
supply energy to meet customers 
sustained request at the lowest 
practical cost 

• System maintains a prescribed level of 
reliability creating an expected service 
level by the customer
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Electric Load Duration Curve

Source: California Independent System Operator Corporation
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The Evolving Smart Grid 

Distribution ConsumerTransmission



6© 2007 Electric Power Research Institute, Inc. All rights reserved.

T&D System Planning & Design Requirements

  

• Planning period

• Demand & Energy forecast

• DR, EE, ES, ET, DG, & Other Technologies 

• Generation resources (Location, type, dating, etc.)

• Reliability considerations

• Selection of system components  -- Transformers,

Conductors, Capacitors, Circuit breakers, etc.
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EE & DR Technologies

• Smart thermostat
• Smart switch
• Smart meter
• Smart lighting system
• Smart appliances (washer, dryer, 

etc.)
• Efficient Technologies

– Lighting, HVAC, Appliances 
Industrial, Electronics
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Role of Energy Storage

• Electric energy storage goal of the industry

• Cost-effective energy storage would benefit all are as 
of the energy value chain: generation, transmission , 
distribution, and end-use

• Key applications: firming large penetration of 
intermittent renewables, grid support, end-use load  
shifting, etc.

• Current energy storage systems are only marginally 
cost competitive.  Costs need to come down by facto r 
of 2-5 times.
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Storage Requirements for Electric Utilities
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Solar and Storage
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Ice Storage
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PHEV Load Predominately Off-Peak for Many 
Utilities



13© 2007 Electric Power Research Institute, Inc. All rights reserved.

T&D Planning & Design Process Steps

• Identification of delivery system needs to reliably and 
economically serve consumers

• Identification of possible solutions to needs
• Technical and economic evaluation of solutions
• Approval of recommended solution
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Cost-effective Investment Year vs. Growth Rate

Planning Area of

3 substations

Question:

Add a fourth substation or

Use DG

Decision:

Identify breakeven

Key:  Smaller growth rate supports incremental solutions rather the cost of a new station
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Overload Shape
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EPRI Study for Integrating EE/DR into T&D the 
Design Process

• Identify the extent to which T&D planning engineers are 
utilizing EE/DR as a delivery capacity option when 
system deficiencies are identified

• Identify best practices in integrating EE/DR into T&D 
planning processes

• Identify what actions, if any, can be taken to better 
position EE/DR as a T&D capacity alternative
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At best EE and DR can delay the need for a T or D 
project, they can never replace the T or D investme nt
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EE and DR technology is simply not yet up to 
the task.
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Perceptions of Deficiency

• Inability to sign up sufficient response of EE/DR i n the 
needed location

• Limited communication between EE/DR experts and 
planners 

• Perception that EE/DR can only provide for deferral  of 
wires solutions 

• EE/DR simply not appropriate for some T&D needs  

Major reasons are  lack of conforming operating dat a

and reliability of performance 
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Recommendations for Closing Gaps

• Assimilation of Existing EE/DR Performance Data
• Development/Execution of Additional EE/DR 

Pilot/Demonstration Projects
• Modification of Planning Methodologies/Processes
• Identification of Alternative Financing Arrangements

Key requirement is the development of a better unde rstanding of the options


