Symposium Agenda:

How Much Distributed Energy Will Benefit the Massachusetts Economy?

January 18, 2006 — at MTC, Westboro, MA
Call-in: 866-330-1200, code 364-8872#

Website for further info: http://www.masstech.org/policy/dgcollab (click on meeting date).

8:30 am Coffee & Pastries (MTC Weiss Conference Center, Room 102)

9:00 — 9:45 Welcome and Introductions
. Welcome by MTC
. Introductions: all attendees
. Kelly Warner: The Grid of The Future — Implications for DE

9:45 — 10:30 How Attractive is Distributed Energy for Massachusetts Energy Users and Society?

e Beka Kosanovic: Evaluating CHP Potential in Massachusetts
 Rick Fioravanti, Stan Blazewicz: Review of Cost & Benefit Estimates

10:30 — 11:15 How Attractive is Distributed Energy for Massachusetts Utilities?

e Charlie Salamone: DG Friendly Role in Distribution Planning
e Stan Blazewicz: Review of Recent Navigant Consulting Research

11:15 - 12:00 How Much Distributed Energy Will Benefit the Massachusetts Economy?

e Andy Brydges: Projections of DG Market Potential in the Northeast
e John Morissette: DG Incentives & Applications in Connecticut

12:00 Get Lunch & Return
12:10 - 1:00 Lunch Speaker: Mary Smith, The Energy Consortium and Harvard University

The following Working Groups will meet in the MTC Board Room to call into the following conference calls:
12:30-2:00 Breakout for participants in EPRI/STAC Working Group on Customer-Owned DER
2:00 - 3:00 Breakout for participants in EPRI/STAC Working Group on Utility-Owned DER

1:15 - 3:00 Win/Win Business Frameworks

e Fran Cummings, Gerry Bingham, John Nimmons: EPRI/STAC Project
e Rick Hornby: Rate Structures for Customers with DG
e Input from MA stakeholders for Jan. 25-26 EPRI Workshop (San Francisco & Boston)

3:00 Break

3:15 — 4:30 Priorities for Economic Analysis and Other Next Steps

e Liz Hicks: Potential Future Tasks
e Fran Cummings: Update on MTC Congestion Relief Pilots
e Input from Attendees for future work

4:30 Adjourn Symposium






Modern Grid Initiative

The U.S. National Energy Technology Laboratory describes grid modernization in terms of seven key
characteristics:

1. Self-healing. A grid able to rapidly detect, analyze, respond and restore from perturbations.

2. Empower and incorporate the consumer. The ability to Incorporate consumer equipment and behavior
in the design and operation of the grid.

3. Tolerant of attack. A grid that mitigates and stands resilient to physical and cyber security attacks.

4. Provides power quality needed by 21st century users. A grid that provides a quality of power consis-
tent with consumer and industry needs.

5. Accommodates a wide variety of generation options. A grid that accommodates a wide variety of local
and regional generation technologies (including green power).

6. Fully enables maturing electricity markets. Allows competitive markets for those who want them.

Optimizes assets. A grid that uses I'T and monitoring to continually optimize its capital assets while
minimizing operations and maintenance costs.

 Modern Grid Initiative: www.themodernarid.org
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KEMA’s View

Technology prediction:

Advances in instrumentation, sensors, measurements, communications, and
applications will be significant

e Real-time Information exchange among all utility functional areas, and
between their customers and market participants

e Common business platform through virtual data federation
e Integration and automation of many disjointed processes

e Network connectivity universally available, low cost, high reliability and
security/integrity

e Intelligent Devices, PMUs, IEDs, digital meters, distribution automation —
prolific, economical and widely used

e Embedded communications and monitoring modules in newer T&D
equipment — designed for upgrade / replacement

e Distributed Generation becomes a key resource for meeting cost-effective
environmental and reliability goals

e Home automation crosses the adoption chasm

Enterprise Level Integration is Realized N KEMAZX




_ ] o KEMA'’s View
Business operations prediction:

Traditional business unit silos diminish as firms organize into cross-functional
teams focused on common issues

e Holistic solutions evolve through collaborative efforts of all participants
e Peer groups take ownership of key business processes

e Virtualization become the common theme, with real-time remote access
to key tools and information

e Automation and information systems compensate for loss of
knowledge due to ageing workforce retirements

e Horizontally integrated organization, driven by results-oriented KPls

e Leading practices of other industries (e.g., banking, live auctions,
consumer retail) will become the benchmark of comparison

e Business case justifications for investment in technology, process
improvements or other needs, leverage enterprise-wise benefits across
all business units

e Qutsourcing Partnerships become the Norm for EPC, O&M, IT
e Regulatory Compliance grows in scope / complexity / cost

Technology a Strategic Enabler M KEMAZ




] o KEMA'’s View
Business strategy prediction:

Utilities will come under increased pressure from shareholders, regulators, and
customers to perform better.
e Earnings Growth pressure will push utilities to expand scale. (M&A)

e Compliance Costs make smaller Transmission Operations
uneconomical

e Larger CapEx (and rate base) and proportionally smaller OpEx and
labor force, will be a significant characteristic of UoF financial model.

e Risk Management and Asset Management will become increasingly
important business decision models.

e Real-time information exchange will be the expected norm between
utilities, their customers and their business partners.

e Scalable business systems and technology platforms will be key
enablers of industry consolidation — key M&A differentiator

e Performance regulation and competition will expand, creating more
risk and rewards in the utility business model.

e Environmental constraints will be a key driver of supply and demand
side planning.

Technology driven business model. M KEMAZ




Smart Grid Opportunities: Advanced
Metering Infrastructure

Keys to Success

* Interoperability of communications protocols and Meter products

* Multiple integrated WAN backhaul options

* Fully-featured meter data mgmt. system and integration with
enterprise systems

* Robust data authentication, encryption, and privacy (security)

features
* LAN capacity to accommodate HAN growth Premise
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Smart Grid Opportunities: Home

Networks
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R&D Investments have been in decline

Declining energy R&D investment by both public and private sectors
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The introduction of new technology into our
iIndustry is escalating rapidly with far reaching

U.S. Energy VC Investments, 1995 - 2005
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Distributed Energy is the leading
recipient of VC spending

Power Reliability
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Related Services
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Materials
and Nanotech
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2005 by Sub Sector
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Technology Synergies Enable Smart Grid

Traditionally, utilities work on piece-by-piece projects based on urgency

of need areas

— Often decisions are being made that only benefit a single user
community

Smart Grid applications require a holistic approach across multiple

constituents

— Technology and Automation

— Cross Functional Teams — Horizontally Integrated Organization

— Potential for a significant economic and reliability gains

Example:

— Advanced Metering Infrastructure (AMI) is an Enabler for Distribution
Automation and Distributed Generation
e Bi-directional Communications across distribution system enable

improved forecasting, demand response, distribution automation,

asset management, other automation and value-added m




Direct benefits across the enterprise

e Better return on capital projects can be achieved by considering
enterprise-wide applications

e |ncremental benefits outweigh incremental costs

* Process is more complex across multiple constituents

Enterprise-wide Net Benefit
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Grid of the Future will need to be able
to handle more Distributed Resources

e All Distributed Resources have additional

benefits such as:
e Reductions in energy prices
e Benefits to energy users that host DG, leading to reductions
In job losses in companies that are particularly sensitive to
energy:
e Risk reduction for non-participants (societal benefits)

These will be presented later in this symposium
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Grid Modernization is coming

e As soon as utilities and regulators reach a decision to invest in

grid modernization, then:

— the incremental cost of interconnecting DG drops to near zero,
since the new “base case” grid will be plug & play for DG, and

— the benefits of DG also become greater (since dispatch and
operation can be better optimized to grid and market needs as
well as to host energy user needs)

e Conclusion:
— DG benefits are greater for society than they seem from the
limited perspective of any one stakeholder group
— DG incremental costs are often smaller when compared against
realistic future scenarios with more advanced technology that
will be needed on both sides of the meter even without DG
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Questions?

Experience you can trust.



