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January 22, 2010
VIA HAND DELIVERY & ELECTRONIC MAIL

Luly E. Massaro, Commission Clerk
Rhode Island Public Utilities Commission
89 Jefferson Boulevard

Warwick, RI 02889

RE: Docket 4041: Standard Offer Service Procurement Plan
Compliance Filing

Dear Ms. Massaro:

On behalf of National Grid,' T am filing ten copies of the Company’s report regarding its review
and analysis of procurement methods for Rhode Island. This filing consists of the report as well as
supporting analysis as attachments. This filing is made in compliance with the Commission’s direction in
Commission Order 19839 that the Company file a report regarding the Company’s review of procurement
options and discussing the relative merits of a managed portfolio approach and an FRS approach including a
comparison of gas and electric procurement activities and also including an analysis of administrative cost
considerations. The Company intends to incorporate the results of this supply procurement analysis as it
attempts to balance the relative strengths and weaknesses of the various procurement methods in fashioning
a recommended approach for Commission consideration in the Company’s upcoming Standard Offer
Service filing on March 1, 2010.

Thank you for your attention to this transmittal. If you have any questions, please feel free to
contact me at (401) 784-7667.

Very truly yours,

Thomas R, Teehan
Enclosure

cc: Docket 4041 Service List
Leo Wold, Esq.
Steve Scialabba, Division
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NATIONAL GRID’SREPORT REGARDING ITSCOMPREHENSIVE REVIEW
OF STANDARD OFFER SERVICE PROCUREMENT STRATEGIES

National Grid * submits this report in compliance with Commission Order #19839

regarding its comprehensive review of Standard Offer Service procurement strategies.

I ntroduction

During the course of this docket, the Rhode Island Public Utilities Commission
(“Commission”) has prompted, and the parties have begun to engage in, adiscussion
regarding the advisability of atransition to afully managed portfolio approach (“MPA”)
to procure energy supply for mass market customers (residential and small commercial).
The Company indicated that it would conduct areview and analysis of its procurement
methods in Rhode Island, taking into account its experience with different procurement
methodsinits affiliates serviceterritories, to determine the best procurement approach
for its customers. Aspart of its analysis, the Company also considered the balance

between the key goals associated with Standard Offer Service, including rate stability and

! The Narragansett Electric Company d/b/a National Grid hereinafter referred to as “National Grid” or
“Company.”



low rate level. This report summarizes the analysis of various procurement approaches
and is responsive to the following inquiries, as ordered by the Commission:
(1) an assessment of the comprehensive review;
(2) empirical proof of savings of the managed portfolio approach or the full
requirements service (“FRS’) approach;
(3) the merits or lack thereof of a managed portfolio approach;
(4) an in-depth, detailed comparison of procurement of natural gas and
electricity, reviewing symmetries and differences that might drive
different policy approaches for each commodity; and

(5) an administrative cost analysis.

1. Assessment of the comprehensivereview

The Company has completed an extensive study of procurement approaches, from
which the strengths and weaknesses of the different approaches can be evaluated and
insights can be developed. The Company engaged The NorthBridge Group
(“NorthBridge”), a consulting firm with extensive expertise regarding electricity market
pricing and standard offer service procurement, in order to assist with the comprehensive
review of procurement approaches for Standard Offer Service for mass market customers.
Specificaly, NorthBridge analyzed the costs and risks associated with various
procurement approaches. NorthBridge' s quantitative analysis utilized a Monte Carlo
simulation approach to replicate market uncertainty based on actual market data,
including the prices for many different standard offer service products recently solicited

by different utilities. Exhibit A is a presentation of the NorthBridge analysis asit relates



to Rhode Island. Each procurement approach was evaluated using various metrics that
pertain to objectives with respect to Standard Offer Service, including expected rate level,
supply cost surprise, and rate volatility. Numerous portfolio approaches were reviewed,
but three representative approaches were identified in order to illustrate conclusions
drawn from NorthBridge' s analysis.
() “Spot” Procurement: 100% spot market purchases;
(b) “Full Requirements” Product Procurement: 100% full requirements contracts
(one-year contracts, half procured every six months); and
(c) “Block and Spot” Managed Portfolio: Targeted procurement quantities
consisting of 25% spot market purchases, and 75% fixed-price predetermined-
guantity (i.e., “block™) contracts (equally split into 6-month, 2-year and 4-year

contracts).

2. Empirical proof of savings of the MPA or FRS approach

As discussed above, the NorthBridge analysis is based on actual market data,
rather than conjecture about the relative merits of various procurement approaches;
therefore, it represents empirical evidence of the relative benefits of different
procurement approaches. Furthermore, the analysis involves a comparison of standard
offer service approaches against several metrics that pertain to various objectives with
respect to Standard Offer Service, and therefore allows for an assessment of the tradeoffs

with respect to key objectives, such as rate stability and low rate level.



The NorthBridge analysis indicates that the expected standard offer service rate
under the Spot Procurement approach would be about $2-3/MWh lower than the expected
rate under different procurement approaches, but that the Spot Procurement approach
would expose mass market customers to high levels of unexpected changes in supply
costs, on the order of $26/MWh on average in the top 10% of market scenarios. By
comparison, the “Block and Spot” Managed Portfolio approach involves an expected
standard offer service rate that is about $2/MWh higher than under the Spot Procurement
approach, but the level of supply cost uncertainty is cut significantly, to about $10/MWh
on average in the top 10% of market scenarios. Finally, the Full Requirements Product
approach involves an expected standard offer service rate that is about $1/MWh higher
than under the “Block and Spot” Managed Portfolio approach, but the level of supply
cost uncertainty is about $3/MWh on average in the top 10% of market scenarios, which
is much lower than the supply cost uncertainty value associated with the “Block and

Spot” Managed Portfolio approach.

3. Discussion of the meritsor weaknesses of a managed portfolio approach
The managed portfolio approach has advantages with regards to the inclusion of
spot market purchasing. The Company believes that the utility should stay engaged in
the power marketsin order to provide the least cost supply that maintains rates within a
reasonable degree of volatility. Thislevel of engagement in the energy markets can be
achieved by the Company’ s conducting some level of spot purchases through the | SO-

NE, asit isdoing currently since January 1, 2010. Thisdirect involvement in the power



markets also allows the Company to retain the ability to purchase replacement power in

the event of asupplier default.

Asindicated above, however, an approach that is entirely reliant upon purchases
from the spot market involves alevel of supply cost uncertainty (on a$MWh basis) that
isarguably too large for mass market Standard Offer service customers. The “Block and
Spot” managed portfolio involves much less supply cost uncertainty, because the
purchased structured products help to reduce the risks associated with spot market
purchases, but this comes at a higher expected rate. On the other hand, a procurement
approach based solely on full requirements products significantly reduces the supply cost
uncertainty as compared to the “Block and Spot” approach. This reduction in supply cost
uncertainty results because full requirements suppliers are responsible for assuming,
managing, and covering costs and risks (such as those associated with customer
migration, transmission congestion, usage patterns, changes in laws and regulations, etc.),
rather than leaving these risks to be managed by the Company on behalf of customers and
exposing customers to the uncertain supply costs incurred by the Company. Although the
full requirements product approach involves a higher expected rate, the analysis shows
that the difference in the expected rate under the full requirements product approach
versus under the “Block and Spot” approach is small (i.e., about $1/MWHh). In summary,
the higher costs for full requirements products was found to be relatively small compared
to the lower supply cost uncertainty and therefore added value for mass market

customers.



4, Comparison of procurement of natural gasand electricity

The following section reviews the symmetries and differences that might drive
different policy approaches for natural gas and electricity commodity. The differencesin
the gas and electric procurement activities performed by the Company are attributable to
the differencesin their respective wholesale markets. There are two key differences that
affect the Company’ s procurement practices for these two commodities. First, the ability
to store gas commodity is akey difference from electric commodity and changes the
procurement approach. Second, electric wholesale markets are administered by regional
Independent System Operators (“1SOs”) that ensure the day-to-day reliable operation of
the region’s bulk power generation and transmission system, by overseeing and ensuring
the fair administration of the region’ s wholesale el ectricity markets, and by managing
comprehensive, regional planning processes. Due to the existence of the SO, the
Company’ sroleisto engage in electricity purchases that balance competing concerns,
such asrate stability and low rate level. By comparison, in the natural gas market, there
isno analog to the I SO, so the Company’s role also directly involves ensuring sufficient

gas transmission capacity, storage, and peak supplies.

A. Description of the Rhode I sland Gas Portfolio

The fundamental goal of the Company’s gas supply planning processisto ensure
that there are adeguate gas supplies to reliably meet the needs of customers under design
winter conditions. In order to meet the load requirements under such conditions, the
Company maintains a resource portfolio consisting of supply contracts, pipeline

transportation, underground storage and peaking resources. In addition to pipeline



capacity, the Company relies on underground storage capacity to meet fluctuationsin
customer requirements throughout the winter season. Similarly, peaking resources are
used to meet winter requirements not met by pipeline and underground storage resources.
Peaking resources are composed of both third-party delivered supplies as well asthe
Company’ s on-system liquefied natural gas (“LNG”) facilities. In addition to serving as
asupply source, the on-system LNG facilities are a critical resource used to meet hourly
load fluctuations and to balance pressures across portions of the distribution system

during periods of high demand.

In addition, the Company manages the gas supply cost to Rhode Island customers
through a hedging program. The Company is required to hedge 60% of forecasted normal
weather gas purchases for April and October and 70% of the forecasted purchases the
remaining ten months. These are mandatory hedge volumes which are aregulatory
requirement of the Gas Procurement Incentive Plan. In addition to the mandatory

purchases the Company is required to hedge incremental discretionary volumes.

The management of the gas supply portfolio provides opportunities to optimize
the value of the assets when they are not being fully utilized to meet customers' peak
demand. The value derived from these optimization efforts is shared between the

customers and the Company.



B. Comparison of Gasto the Electric Portfolio

Unlike the gas business, long-term electric supply adequacy is the responsibility
of the regional SO and not that of the individual utility. The 1SOs address this
requirement by ensuring that there is adequate generation capacity and interconnecting
markets that can meet the potential demand. It isthe responsibility of the New England
SO (“I1SO-NE”) to determine the installed capacity requirements for the New England
region, which includes Rhode Island. The ISO-NE is aso responsible for the
administration of comprehensive regiona system planning processes to identify
reliability needs, consider and evaluate potential solutions, and establish market rules for
ensuring resource adequacy. National Grid, on behalf of its affiliates, is active in these
planning processes. In contrast, as noted, the natural gas market involves no regional
SO or Regional Transmission Organizations, and thus reliability isthe primary concern
of the individual utility, which must acquire all resourcesin order to meet customer

requirements.

In summary, there are two primary goals for the gas supply portfolio. First, on the
delivery side, the goal isto reliably meet the design load requirementsin aleast-cost
manner with a portfolio of resources including transmission capacity, storage assets and
peaking supplies. The second goal is to reduce monthly volatility while providing the
customer with low monthly gas supply costs. On the electric side, the Company has the
primary goal of providing Standard Offer Service mass market customers with a supply
portfolio that balances the level and volatility of rates, striving to keep both aslow as can

be reasonably achieved, consistent with the directive of least-cost procurement.



5. Administrative Cost Analysis
It is National Grid’s experience that certain characteristics of a supply portfolio
will drive the overall administrative costs, such as solicitation frequency and the
regulatory approval process. On the other hand, portfolio size and contract types are
minor drivers of administrative costs (i.e., thereis no difference in administrative costs to
conduct solicitations for full requirements versus block contracts). More resources may
be required for specific aspects of the supply portfolio, such as:
= |ncreased quantity of contracts (i.e., how many contracts are layered in each
month);
= |ncreased variation in the type of contracts (i.e., al one type or a mixture of
products);
= Performing load bidding into the I SO for any portion of specific customer
groups,
= Thefrequency of the solicitations, as well as conducting the solicitation
separately from other National Grid distribution company solicitations; and
= Thefrequency of regulatory approvals (i.e., are individual contracts approved

or are the final retail rates approved).

These characteristics not only increase the efforts required by the Electric Supply
staff to procure Standard Offer Service, but will also increase the labor costs associated
with the support necessary from accounting and risk management staff. In addition,

increased uncertainty in cost recovery and prudency reviews would require more legal



and regulation-related staff activity, as well asincreased senior management

involvement.

The range in administrative costs could vary significantly depending on the
procurement approach. Table A, Estimation of Standard Offer Service Administrative
Costs, shows the estimated annual costs of labor and supervision associated with
administering various supply portfolios. The administrative costs for procuring Standard
Offer Service under a FRS approach, based on semi-annual solicitations for FRS
contracts, are estimated to be $340,000, or $0.055/MWh on a unitized basis (using the
estimated 2010 deliveries related to Standard Offer Service of 6,200 GWh). Table A
also shows a preliminary estimate for the administrative cost associated with a Block and
Spot managed portfolio approach for mass market customers. This managed portfolio
would include spot purchases (ISO-NE load bidding) and quarterly solicitations for block
contracts, in addition to monitoring and reporting. The estimated costs of $450,000, or
$0.072/MWh on a unitized basis, also include an increased level of activity required from

support staff.

Table A

Estimation of Standard Offer Service Administrative Costs

) Annual administrative .
Different procurement approaches cost estimate Unitized cost per MWh
FRS approach $340,000 $0.055
“Block and Spot” MPA approach $450,000 $0.072
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Conclusion

The Company, with the assistance of an experienced el ectric-market consulting
firm, has completed an analysis of the various procurement methods available for
obtaining electric supply for the Rhode Island mass market customers. Thisanalysis has
addressed the dual procurement goals of commodity cost and cost volatility. The
Company also considered procurement methods that would best allow for continued or
increased Company engagement in the energy markets.

As ageneral statement, the spot market approach produced the lowest expected
supply rate while the FRS approach best controlled price volatility. However, the
increase in expected supply rates for FRS products was relatively small as compared to
the MPA or even to the spot approach, particularly when considering the much lower
supply cost uncertainty. The Company also determined that spot market purchasing is
effective in continuing to keep the Company engaged in the energy markets. The
Company intends to incorporate the results of this supply procurement analysis asit
attempts to balance the relative strengths and weaknesses of these procurement methods
in fashioning arecommended approach for Commission consideration in the Company’s

upcoming Standard Offer Servicefiling on March 1, 2010.
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Exhibit A

Analysis of Standard Offer Service Approachesfor Mass Market Customers

by The Northbridge Group
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Analysis of Standard Offer Service Approaches
for Mass Market Customers

Prepared for National Grid
Re: RI PUC Order #19839

January 2010
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This report presents an analysis of the relative costs and risks of different
approaches to serve mass market standard offer service customers, and
how different approaches could impact customers’ standard offer service
supply rates. While this report depicts potential future supply costs and rate
levels, it is not intended to provide a prediction of absolute levels in the future
associated with any particular approach for standard offer service supply
procurement and ratemaking. As market prices and conditions change over
time, expected absolute supply costs and rate levels would also change.

NORTHBRIDGE




SOS OVERVIEW Large Impacts

Electric standard offer service (SOS) supply procurement decisions
impact many customers and involve substantial amounts of money:

National Grid
Electric Supply Energy Procurements
July 2008 - June 2009
$3.1Billon Total

» Currently spending about

NH NY o
. 50083 $0.908 $3.1 billion annually for

38,000 GWh

» The need for SOS is likely
to continue for the
foreseeable future

@ Niagara Mohawk Power Co.
O Massachusetts Electric Co.

B Narragansett Electric Co.

45% O Granite State Electric Co.

Our forward-looking quantitative analysis of SOS procurement
approaches reflects mass market customer load in Rhode Island.

NORTHBRIDGE 3




SOS APPROACHES

Full Requirements Products

Most electric utilities in restructured states primarily use full requirements
products to secure SOS supply for residential customers:

State | Utility

CT CLP, Ul

DC PEPCO

ME BHE, CMP

MD AP, BGE, DPL, PEPCO
MA NG, NSTAR, WMECO

NJ ACE, JCPL, PSEG, RECO
PA FE, PPL, PECO, WPP

Key Features
RFP/auction process
Bundles energy, capacity, ancillary services, and
often RECs
Third party supplier assumes volume, price, and
regulatory risks during the contract period
Contracts vary in length and are typically
“laddered” to provide rate stability
Details regarding the procurement process,
products, and timing are pre-approved
Cost recovery process is approved by the
Commission in advance
Results are approved within 1-3 business days
of solicitation
Products do not require utility to post collateral
Usually no significant cost deferrals
Relatively easy to implement
Sellers require compensation for the costs and
risks that they bear

NORTHBRIDGE 4




SOS APPROACHES Managed Portfolio

Another approach to SOS procurement involves the use of a “managed portfolio,”
which generally entails purchases of component products of the full requirements
supply obligation, most commonly involving block products for energy
supplemented with spot market purchases:

Load

MW
Key Features

Spot Purchases « Utility purchases component products

e Customers assume a degree of volume,
price, and regulatory risks

« Contracts vary in length and are typically
“laddered” to provide rate stability

» Cost recovery process is approved by the
Commission in advance

« Standard NYMEX block products may
require utility to post collateral

» Potential mismatch of supply and demand

7 x 24 Block (i.e., “too much” or “too little”), especially

when unfavorable

Time

Note: Some parties consider some portfolios that include full requirements products to be “managed portfolios.” For the purpose of clarity in this presentation,
the term “managed portfolio” here refers to portfolios that do not include full requirements products and that are not entirely based on spot procurement.

NORTHBRIDGE 5
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SOS APPROACHES

Spot Procurement

Spot market procurement and pricing based on customer-specific hourly
usage has become more prevalent for large C&Il customers:

Utilities with Spot-Priced SOS Service for Large C&I Customers

g

o & ~ 0O
3 ($) ) &
o) @)
& T § Qf/.;

o O O %
O & § &
§&ss

Key Features
Real-time or day-ahead energy spot
prices
Promotes efficient customer consumption
decisions (e.g., EE and DR)
Supports retail market development
Usually no significant cost deferrals
Generally not considered “acceptable” for
small customers due to rate volatility
concerns
Not feasible absent metering /
communications / data management

NORTHBRIDGE




OUR ANALYSIS

Overview

In order to analyze various SOS approaches for mass market customers, we utilized a
proprietary Monte Carlo simulation approach to replicate market uncertainty based on
actual market data, and modeled and measured the performance of the various SOS

approaches:
Overview of Standard Offer Service Approach Evaluation
Scenarios Step 1 Step 2 Step 3 Step 4
1to 2,000
N
Determine Market L .
. S Apply SOS Approach S Calculate Metrl_cs in this
. Scenario
(Prices, Loads, etc.)
J
)
Determine Market L .
Outcomes Apply SOS Approach | (Gl Metrl_cs LIS
. Scenario
(Prices, Loads, etc.)
Calculate Average and
™\ Percentile Values for
Determine Market Calculate Metrics in thi Each Metric Across All
Scenario 3 Outcomes Apply SOS Approach alculate Mietrics in this Scenarios
. Scenario
(Prices, Loads, etc.)
J

Scenario 2,000

Determine Market
Outcomes
(Prices, Loads, etc.)

Apply SOS Approach

1

Calculate Metrics in this
Scenario

5y

As part of this analysis, we studied bid prices and component costs for SOS products
recently solicited by different utilities.

NORTHBRIDGE
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OUR ANALYSIS Application Of Approaches

Our model allows for evaluation of a wide variety of SOS procurement and
cost recovery approaches, including:

< Procurement > % Cost Recovery —>

Product Product Hedge Retail Rate Deferral Balance

Laddering*

Duration Type Target Adjustments Accruals Recovered over
Mix of ; Annually X months @ Y%
20 yr. Products 100% 100% i or Longer Annually ~ Interestwith or
. . without deferral
1\ T 1\ : recovery cap
3 yr. Full 3%
Requirements !
‘ q 50% 50% i —-
| ! i Quarterly » y e
1yr. 33.3% ! ! p ‘
6 month Block l . Monthly Monthly ~
J ! N !
Hourly Spot 0% 0% i Hourly None

* Amount of supply procured at any point in time.

Procurement events, rate adjustments, customer switching decisions, and
deferral balance recovery can be modeled to occur at different times.

NORTHBRIDGE 8




OUR ANALYSIS

Metrics

Each SOS approach was evaluated using the following metrics:

Category Metric
Expected Rate Level
Average SOS rate level across scenarios
Supply Cost Surprise
. Distribution of difference between actual (ex
Metrics
Directly post) and foreca;sted (ex ante) supply costs
Related to (MM, $/MWh, %)
Rates Rate Volatility
Distribution of SOS rate movements:
* From one year to the next
» “Coefficient of variance” (similar to New
York)
Deferral Account Balance
_ Distribution of accumulated under/(over)
Metrics collections due to differences between SOS
Directly rates and actual supply costs
Related to
Financing/ Mark-to-Market Exposure
Liquidity Exposure on block energy contracts (how far
fixed-quantity commitments are out-of-market;
also potentially relevant to credit requirements)
Note:

> To assess risks, distributions
of the metrics were analyzed:

Deferral Account Balance

Expected

Probability

goth
, Percentile i
! Top Decile
! Average of top
' 10% of the

/ scenarios

$ Million

Rates in this presentation refer to the rate for the supply procured, not including gross-ups for line losses, retail taxes, and other

administrative costs.

NORTHBRIDGE
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OUR ANALYSIS

Representative Approaches

While we analyzed many specific SOS approaches/portfolios, our findings
can be conveyed through a discussion of three representative SOS
approaches/portfolios:

Requirements

products, in which 1/2 is
procured every 6 months

(ex ante)

Type of Descriotion Standard Offer Service Treatment of
Approach P Rate Determination Deferrals
Full 1-year full requirements Rates reset every 6 months No deferrals; rates

based on actual
costs

Block energy

Prior month balance
recovered with 2

on spot

(ex post)

Managed 0 month lag;
Portfolio 2 AT (LR [FEI BEE) Rates reset every 6 months | $5/MWh recovery
25% 2-year (1/2 per year), :
(Block and (ex ante) cap (i.e., deferral
25% 6-month, ) .
Spot) Spot (25%) rate adjustment in
=0t any month cannot
exceed $5/MWh)
1-
Procurement based entirely Rates reset each month N CEBEE = Bl
Spot based on actual

costs

1 Deferrals may exist to the degree that RTO settlement adjustments are not available when customers’ bills are sent.

NORTHBRIDGE
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SUMMARY OF FINDINGS Spot Procurement

The expected SOS rate under spot procurement is about $2-3/MWh lower than
under other approaches, but spot procurement exposes customers to significant rate
volatility — annual rate increases across 10 percent of the market scenarios average

over 40%:

Spot Procurement — High Rate Volatility
Distribution of Annual Rate Changes (%)

Expected Rate Levels ' Spot Procurement

Expected Difference
Approach Rate Versus Top Decile

(B7hwh) S Eull Supply Cost $123 MM

E Spot Requirements Surprise ($MM)
Spot $86.01 NA 2 o

o Procurement E d Cosffici
o - Average of xpected Coefficient 17%
3 i of Variance (%)
o Top Decile

\

42%

Top Decile Coefficient 0
of Variance (%) 28%

Full
Requirements S

-50% -25% 0% 25% 50% 75%

Most regulators and small customer representatives consider 100% spot
procurement for mass market customers to be “unacceptable”:

e Our studies indicate that no U.S. utilities only offer spot-priced SOS without some form

of hedging for mass market customers
* “Unacceptable rate increases” for mass market customers with few competitive

alternatives could result in significant cost deferrals
NORTHBRIDGE 11




SUMMARY OF FINDINGS

MP vs. FR

Both managed portfolio (MP) and full requirements (FR) approaches can

reduce customers’ exposure to rate volatility, but key differences exist:

Key Differences

Managed Portfolio

Full Requirements

Risks Allocated to
Customers

, cost of mistakes/bad market outcomes
borne by customers

Lower, cost of mistakes/bad market outcomes
borne by FR suppliers during delivery period

Expected Rate Level

Lower

, by about $1/MWh

Supply Cost
Surprise

, supply costs exceed ex ante forecasts
by over $40 MM on average across 10 percent
of the scenarios due to unhedged positions and
load uncertainty

Lower, FR suppliers assume more risks

Deferral Account
Balances

, could become large ($50 MM or more)
depending on several key variables

Minimal (if no spot included)

Effect of Additional
Costs and Risks Not
Modeled

, would increase costs and risks of an MP
approach (e.g., uncertainty regarding capacity,
ancillary services, and RPS costs, greater-than-
assumed customer switching, etc.)

Lower, risks assumed by FR suppliers

Internal Resources

, may require additional staff to manage
portfolio and ongoing Commission oversight

Lower, risk management functions put out for

competitive bid

NORTHBRIDGE
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MP vs. FR

Allocation Of Risks

SOS costs and risks remain in either approach, but who bears these

costs and risks is different in each approach:

Standard offer service involves
many costs and risks:

* Mismatch between revenues and
supply costs

» Customer migration

» Unexpected congestion

» Uncertain load and price levels

» Uncertain load and price shapes

» Adverse selection (competitors can
select who they serve; SOS supplier
cannot)

* Collateral requirements (potentially)

* Potential changes in laws and
regulations

» Administrative expenses

These costs and risks remain in
either approach.

Full Requirements
Suppliers bear costs and risks
during the delivery period, but
require compensation to do so

Managed Portfolio
Customers are exposed to costs
and risks to a higher degree

Our analysis involved a thorough look at the trade-off between

compensation and risk.

NORTHBRIDGE
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FULL REQUIREMENTS Modeling FR Product Pricing

In order to incorporate full requirements product pricing in our analysis, for full requirements
SOS supply products recently solicited by different utilities, we used market information to
develop estimates of expectations (at the time of the solicitation) regarding the costs of
components of the full requirements supply product and compared these costs to the actual
prices of the full requirements product:

lllustrative Full Requirements Product Price Analysis

Known and observable costs are netted

In order to create a
e standard basis of
= comparison, the Calculated
S costs of network as residual
~ transmission, line
© losses from the
zone, and gross
receipts tax are
netted, ifthe  [B 0 —d_____
reported bid price |_|_ _____
reflects coverage of | |
thesecosts ~ |4 F—=---- L
it s B e -
Reported Bid ~ Definitional Adjusted Around-the- Basis Load Shaping Capacity Ancillary Effect of Credit Residual
Price Adjustments  Winning Bid  Clock Energy  Differential Services Allocations ~ Compensation
at Liquid (covers other
Trading Hub costs/risks)

The residual compensation required by full requirements product suppliers, observed through
this study of actual product solicitations, was incorporated in our quantitative analysis of SOS

approaches. NORTHBRIDGE 14




$/ MWh

MP vs. FR Expected Rate

The difference between the expected SOS rate under the FR approach
versus under the MP approach is about $1/MWh:

$90
$89
$88
$87
$86
$85
$84
$83
$82
$81

$80

Comparison of Full Requirements and

Managed Portfolio Expected Rates
$88.94
$6.92
Full FR Residual MP Migration  Price-Load Deferral Bal. RPS* Managed Difference
Requirements  Comp. Residual Costs Uncertainty &  Interest Portfolio
(incl. RPS*) Comp. Correlation

* Under all of the procurement approaches that were modeled, the model adjusts the pricing of the supply procured to reflect an RPS cost of
$3/MWh going forward.

NORTHBRIDGE 15




MP vs. FR Supply Cost Surprise

But the MP approach could result in higher unexpected increases in SOS costs, due
to unhedged positions and/or unpredictable SOS load levels:

Distribution of Supply Cost Surprise ($MM)

Full

Requirements \

Probability

Average of
Top Decile
/$15 Million

-$50 -$25 $0 $25 $50 $75
Supply Cost Surprise ($MM)
For example, risks associated with price movements such as the 2000 price spikes in
California or the 1998-1999 price spikes in the Eastern U.S. would be absorbed by
FR suppliers during the supply product delivery period, but customers would absorb

more of this risk under an MP approach.

NORTHBRIDGE 16




MP vs. FR

Deferral Balances

MP approaches also involve deferral balances that could become large, and are impacted
by how the deferral recovery mechanisms are designed, approved, and implemented:

Deferral Balances ($MM) with Different

Rate Reset and Recoverv Cap
Same MP Procurement

2 <«—— Monthly Rates
= $5 Deferral Cap
8
a
\ Annual Rates
t o~ 83 Deferral Cap
-$20 $0 $20 $40 $60 $80 $100
Deferral Account Balances ($MM)
Annual Rates, Monthly Rates,
$3 Deferral $5 Deferral
Recovery Cap Recovery Cap
Expected Value
T $28 MM $1 MM
Average of Top Decile
e $113 MM $9 MM

Key Variables in Mechanism Design

* Frequency of rate reset (based on
forecasted future costs)

* Frequency of rate reconciliation (based
on actual costs and revenues)

» Recovery period

* Interest on deferral balances

» Deferral recovery cap

* Maximum deferral balance

Wellsboro Example

» Based on its unexpected costs incurred
under its MP approach in early 2008,
Wellsboro Electric reported that supply
rates could be twice expected levels
without deferrals. As a result, the
period for recovery of the unexpected
costs was extended from three to
twelve months.

Using an FR approach, supply costs are known when rates are established, therefore no
(or minimal) deferrals are required unless spot purchases are also included in the plan.

NORTHBRIDGE
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MP vs. FR FR with Spot

If the FR approach were modified to include 25% spot purchases, the expected rate level
would decrease, but the risk associated with supply cost surprise and deferral balances

would increase:
Supply Cost Surprise ($MM)

Supply Cost Surprise ($MM)

Approach Average of
Representative Top Decile
2 &~ Full Requirements
Expected Rate Level ($/MWh) s
Qo
o
& FR with 25% Spot i
J— Average of 0 Sp Repre's:??ntatwe $15 MM
PP Top Decile J
: FR with 25%
-$50 -$25 $0 $25 $50 $75 Spot $37 MM
Reprels:(;ntatlve $88.94 Deferral Balances ($|\/|M) Deferral A(Egls/llljvrll)t Balances
FR with 25%

Spot $88.21 Approach Average of
> ER with Top Decile
= 25% Spot
Q
£

Representative

FR with 25% $18 MM

-$10 $0 $10 $20 $30 $40 $50 $60
Spot

Some utilities have adopted an approach involving a mix of full requirements products and
spot purchases (although 25% spot is higher than levels generally adopted for mass

market customers). NORTHBRIDGE 18




MP vs. FR Additional Risks

There are additional costs and risks that were not modeled in the
guantitative evaluation that would increase the costs and risks of an MP
approach:

* Increased administrative costs (e.g., portfolio management staff and
systems, regulatory proceedings and/or interaction with regulators,
etc.)

e Uncertainty regarding capacity, ancillary services, and RPS costs?

» Greater-than-assumed customer switching (e.g., due to additional
potential for new technologies, regulatory policies, opt-out customer
aggregation, etc.)

* Imputed debt costs
In contrast, full requirements product suppliers compete on price to

manage these and other risks, and absorb the costs of any mistakes.

1 The model assumes constant $/MWh capacity, RPS, and ancillary services costs across all scenarios. Modeling uncertainty around
these other variables would make an MP approach less attractive relative to what was quantified in this presentation.

NORTHBRIDGE 19




SUMMARY OF FINDINGS

100% spot procurement would expose mass market customers to
significant rate volatility and is not acceptable to most regulators at

this time

Both a managed portfolio and a full requirements approach can
reduce customers’ exposure to rate volatility, but key differences

exist;

Key Differences

Managed Portfolio

Full Requirements

Risks Allocated to Customers Lower
Expected Rate Level Lower
Supply Cost Surprise Lower

Deferral Account Balances

Minimal (if no spot

included)
Effect of Additional Costs and Risks Not
Lower
Modeled
Internal Resources Lower

NORTHBRIDGE
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SUMMARY OF METRICS More Approaches

Product Product Hedge Rate 2014 SOS Rate Supply Cost Supply Cost Supply Cost Deferral Account Annual Rate Coefficient of Customer Mark-to-Market
Term Type Target Period Level (S / MWh) Surprise (SMM)  Surprise ($/MWh) Surprise (%) Balance (SMM) Movement (%) Variance (%) Switching (%) Exposure (SMM)
Ten-Year Block T p— $92.37 %0 $0.00 0.0% $9 1.8% 2.0% 16% 431
Laddered Energy ($84.06/$105.89)  (-$14/%29) (-64.03/$1051)  (-4.5%/11.8%) (-61/$51) (-3.7%/ 8.8%) (0.0% / 3.5%) (0%/ 57%) (-6421/ $213)
T Jo— $89.90 $0 $0.00 0.0% $7 2.0% 21% 12% -$5
Ep— Block 8 ($76.28/$108.77)  (-$13/$28) (-63.48/$8.63)  (-4.0%/10.0%) (61/$41) (-5.2%/ 10.6%) (0.0%/ 3.6%) (0% / 44%) (-6169/ $113)
lertitre Energy o pa— $88.60 $0 $0.00 0.0% $14 2.1% 2.7% 11% 4
. ($72.41/$111.25)  (-$23/$43) (-66.00/$10.14)  (-6.5%/11.4%) (-54/$77) (-6.6% / 13.2%) (0.0% / 5.3%) (0% / 40%) (-6126/ $84)
100% Annual $92.19 $0 $0.00 0.0% S0 1.8% 0.0% 13% $0
i ($71.87/ $118.74) ($0/$0) ($0.00/ $0.00) (0.0% / 0.0%) (50/$0) (-7.2%/ 12.4%) (0.0%/ 0.0%) (1%/ 36%) ($0/$0)
S T a— $90.65 $0 $0.00 0.0% $3 1.9% 3.3% 10% $0
TN : ($69.47/$119.18)  (-$20/$29) (-$5.33/ $6.46) (-5.6%/ 7.0%) (84/$24) (-8.8% / 14.0%) (0.5%/ 5.7%) (1%/ 31%) (50/$0)
Laddered o pa— $89.61 $0 $0.00 0.0% 7 1.8% 21% 10% $4
Block : ($69.67/$115.89)  (-$12/$27) (-63.20/ $8.09) (-3.7%/ 9.2%) (61/$39) (-8.2%/13.1%) (0.0%/3.6%) (0% / 38%) (-$82/$74)
Energy o pa— $88.63 $0 $0.00 0.0% $14 2.1% 2.7% 11% $3
; ($67.69/$116.87)  (-$22/$43) (-65.65/$10.03)  (-6.2%/11.3%) ($3/$77) (-8.4%/ 14.9%) (0.0%/5.1%) (0% / 41%) (-$61/ $55)
- $88.94 $0 $0.00 0.0% $0 2.0% 2.1% 8% 0
100% Semi-Annual | <oo g6/812155)  (-$11/$15) ($291/$346)  (-3.3%/3.7%) (30/%0) (11.2%/17.0%)  (0.2%/5.6%) (0%/ 24%) (30/$0)
o Ja— $88.99 $0 $0.00 0.0% $2 2.1% 23% 8% 0
Full ($65.43/$122.45)  (-$11/$15) (-62.87/$3.47) (-3.2%/ 3.7%) (-$3/$15) (-12.8%/202%)  (0.3%/4.7%) (1% / 24%) (50/$0)
Requirements o — $88.94 $0 $0.00 0.0% $0 2.0% 21% 8% $0
- 8 v ($65.66/$12155)  (-$11/$15) (-62.91/ $3.46) (-3.3%/ 3.7%) (50/$0) (11.2%/17.0%)  (0.2%/5.6%) (0% / 24%) ($0/$0)
Ladeered o R $88.21 $0 $0.00 0.0% $2 21% 4.1% 6% $0
: ($64.12/$121.76)  (-$26/$37) (-$6.94/ $8.30) (-7.6%/ 9.2%) (-84/$18) (12.7%/18.7%)  (1.9%/7.3%) (0% / 21%) (50/$0)
. $88.02 $0 $0.00 0.0% $4 2.0% 3.3% 6% $6
Block 100% Semi-Annual <o) Jc/812065)  (-$17/$30) (-64.25/$7.03) (-4.9%/ 7.7%) (-$1/$26) (113%/17.2%)  (1.3%/6.6%) (0% / 25%) (-$27/$37)
Energy B o] $87.59 $0 $0.00 0.0% $11 2.2% 4.0% 8% $5
: ($63.51/$121.02)  (-$28/$49) (-67.11/$10.90)  (-8.0%/ 12.4%) ($3/362) (12.2%/19.1%)  (1.1%/7.2%) (0% / 35%) (-620/$28)
$86.01 $0 $0.00 0.0% $0 3.5% 16.9% 0% 0
0% Monthly ExPost ¢ oc 77 /127.32)  ($90/$123)  (621.36/$25.78)  (-23.7%/ 29.8%) ($0/%0) (26.0%/421%)  (9.4%/27.6%) (0% 0%) (50/%0)
$86.03 $0 $0.00 0.0% 8 3.6% 19.0% 3% $0
Sfpaié i % Monthly ExAnte  (oce co/6126.55)  (687/%118)  (-$2137/$25.81)  (-23.8%/ 29.9%) (-34/$34) (26.3%/41.2%)  (10.6%/ 29.9%) (0% / 15%) (50/30)
o $86.11 S0 $0.00 0.0% $18 3.6% 16.1% 9% S0
0% Quarterly EXANte oo 74 /6125.11)  ($82/$108)  (-$2141/$25.89)  (23.8%/ 30.0%) (-$9/$76) (-24.7%/40.1%)  (6.0%/29.9%) (0%/ 42%) (50/%0)
Block - - $88.22 $0 $0.00 0.0% $10 22% 3.6% 9% $5
Energy’ ($66.68/5117.88)  (-$23/$43) (65.92/$9.83)  (-6.6%/11.1%) (63/$57) (-9.0%/ 16.1%) (1.1%/ 6.6%) (0% / 36%) (-$47/ $47)
Block — — $88.23 %0 $0.00 0.0% $16 23% 2.6% 12% $5
Hybrid / Energy’ ($66.58/$117.88)  (-$22/$42) (-65.76/$9.83)  (-6.5%/11.0%) (-54/ $86) (-9.7% / 16.9%) (0.0% / 5.5%) (0%/ 46%) (646 / $46)
Ul Block 5% - $88.04 $0 $0.00 0.0% $1 2.2% 5.9% 5% $5
Energy’ . v ($66.63/5117.86)  (-$24/ $44) (-65.89/$9.59)  (-6.5%/10.8%) (62/%9) (-8.8%/ 16.6%) (2.6% / 10.8%) (0% / 18%) (-$48/ $49)
Block — — $88.98 %0 $0.00 0.0% $16 3.6% 3.4% 14% 47
Energy’ ($70.98/$114.13)  (-$24/$42) (-66.42/$9.85)  (-7.1%/11.0%) (-63/$85) (-9.3% / 19.0%) (0.6% / 6.6%) (0%/ 56%) (-6129/ $78)

1 25% four-year block energy, 25% two-year block energy, 25% six-month block energy, 25% spot.
2 25% ten-year block energy, 25% four-year block energy, 25%, one-year block energy, 25% spot. NORTHBRIDGE 22




MARKET OUTCOMES Monte Carlo Approach

» [Each SOS approach is evaluated by examining how the approach would
perform under a wide variety of market conditions

» Creating these potential ‘states of the world’ is a critical part of the
evaluation process

» NorthBridge utilizes a proprietary Monte Carlo simulation approach to
replicate the types of uncertainty in energy prices, total load, and load-
weighting gross-ups we have seen historically?!

» This approach generates correlated? scenarios of potential outcomes
for energy prices, total load, and load-weighting gross-ups to which we
can apply different SOS approaches and observe the range of risks
and benefits

» Scenarios of market outcomes are centered around current forecasts or
expectations for energy prices, total load, and load-weighting gross-ups,
but the intent behind the quantitative evaluation of SOS approaches is to
illustrate the relative differences in cost and risk between different
approaches rather than identify the precise costs associated with a specific
approach

1 Capacity prices, ancillary services costs, and RPS costs were not modeled to be uncertain in this analysis.
2 Correlations between energy prices, total load, and load-weighting gross-ups are based on historical relationships.
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MARKET OUTCOMES Characteristics of Volatility

» We generate scenarios to help us observe how different SOS approaches
would perform under different conditions (i.e. what sort of rate volatility, rate
levels, deferral balances, etc. would they yield?)

» We need scenarios to exhibit the same types of characteristics (e.g. volatility
and mean reversion) we have seen in the past:

% Deviation of the Monthly Mass-Hub Peak Energy Price % Deviation of the Monthly Mass-Hub Peak Load-Weighting Gross-Up
From Seasonal Pattern and Long-Term Trend From Seasonal Pattern and Long-Term Trend
80% - 10% -
Extended Periods
8%

60% - of Deviation
6% -
4%

/ Isolated Spike

40%

20% - 204 -
0% - 0% A=y A NN~
-20% - ~2% 1 '\/
40% - 4%
o -6% - Generally Low Uncertainty
-60% - 8% -
-80% . . . . . . . . . . -10%
g & P& LS S g P E LS LSS
S’b 3\) 5@0 50 B’DQ }Q be 30 5’0 50 be 50 Blb(\ 50 be 50 5’0 )Q 5‘0 50
»  Energy prices tend to be quite volatile and »  Gross-up levels are generally far less
may take considerable time to mean- volatile and mean revert to long-term
revert back to a long-term trend trends very quickly, but can also exhibit

some extreme ‘events’
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MARKET OUTCOMES Underlying Model

» In order to create scenarios of what might happen in the future, we use a model
of how the underlying process (i.e. prices or load) evolve over time

» The model used in this analysis is a three factor mean reverting model with
stochastic volatility, and is a variant of the Random Walk / Geometric Brownian
Motion (GBM) model commonly used in quantitative finance

Stochastic Differential Equations Defining the Underlying Processes? dP = Changein price

P = Pricein prior period

dP p— (P —_ 5) . hp . dt —I— C)-p °V . P . dW -I— drift Epz;Z:SSE?eZ\r/\err:\?:rZir;f\eofprice

dt = Timeelapsedsince prior period

op = Basecase marginal volatility of price

dV — (\/ _\7) . hV . dt _|_ Ov V . dZ dw = Normallydistributed random variable

dV = Changein volatility
V = Volatilityin prior period

r ( dW ’ dZ) — ,B V = Long termaverage volatility

hv = Rate of mean reversionin volatility
ov = Basecase marginal volatility of volatility

(dW and dZ are correlated normally-distributed random variables) dz = Normallydistributed random variable
B = Correlation between dW and dZ

» NorthBridge has developed a proprietary set of tools using a maximum likelihood
estimation technique to ‘fit’ the model above to match price / load characteristics
and properties observed historically

1 This model is a variation of the Dixit-Pindyck mean-reverting random walk model used for simulating commaodity price
movements. The principal difference is the addition of the term for stochastic volatility.
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MARKET OUTCOMES

Scenario Components

» Scenarios illustrate the uncertainty associated with variables such as wholesale
market prices, total load levels, and load-weighting gross-up factors

>

Each scenario consists of (1) a time-series of ultimate spot outcomes, and (2)
conditional forecasts (i.e. in a given scenario, what would most likely be the forecast
at a specific observation date for future delivery periods)

We might observe spot prices from Jan- >
2010 through Dec-2010 and then ask

what the forward curve might look like as

of Jan-2011:

Spot Prices Jan-2010 to Dec-2010
Conditional Forwards as of Jan-2011
1 i
$140 - (INustrative)

Forward curve

$120 1 on Jan-2011
$100 -
$80 -

$60

$40 - <\\ Known spots
as of Jan-2011

One year later
in the same
scenario

$/MWh

$20
Jan-10 Jan-11 Jan-12 Jan-13 Jan-14

NORTHBRIDGE

In that same scenario, we can then track
what might have happened during 2011
and then reassess the forward curve as of
Jan-2012:

Spot Prices Jan-2010 to Dec-2011
Conditional Forwards as of Jan-2012
(INlustrative)

$140 ~
Known spots
$120 - L~ as of Jan-2012
§ $100 - /
S  $80 -
 $60 - Forward curve
on Jan-2012
$40 -
$20

Jan-10 Jan-11 Jan-12 Jan-13 Jan-14
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APPLICATION OF APPROACHES

Model Overview

Several steps are needed to analyze the performance of SOS approaches under the

scenarios:

Analysis of Standard Offer Service

Solicitations
Evaluation of residual compensation for full
requirements and block energy products

5. Determine Under /

Over Recovery

Determine over / under
recovery of costs and
amortization schedule for full
recovery

1) Specify Procurement

Volumes and Prices

Calculate product prices at
the time of procurement

Market Model
2,000 scenarios using a three-factor stochastic
volatility model of how the expectations of
price, load, and gross-up may vary over time,
and what spot prices, and actual loads and
gross-ups might result

Evaluation |
etrics for Each of 2,000

Probability

Coefficient of Variance (%)
(Sample Metric)

Scenarios

0%

5% 10% 15% 20%

Coefficient of Variance (%)

25%

2. Calculate Retail Rates
Rates are based on known
costs of completed
procurements plus costs of
remaining open exposure at
forecasted cost

4. Determine Actual
Supply Costs

Actual costs to serve SOS
customers are based on price
of hedged volumes and
remainder at spot

3. Estimate Switching

NORTHBRIDGE

Customers switch based on
knowledge of SOS rates and
market price levels
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APPLICATION OF APPROACHES

Model Methodology

In each scenario, the model applies the SOS approach, procuring products, setting
rates, calculating actual costs and amortizing over/under recoveries as appropriate:

Hypothetical Schedule of Standard Offer Service Events

Jan-12 Jan-13 Jan-14 Jan-15
| H 1 H | H 1
1 1 = I | >
Delivery Period ! | i |
I : I : | |
Delivery Period i 1
, T : T i i !
i Delivery Period 1
: T ] T 1 T i 1
i > Delivery Period
H i ™ I : : :
H X Delivery Period
Procurement i I ] g . : T |
Events i i 1 :
1 1
! |
1
|

> Rate Period |
1
..................... 4 Rate Period

Rate Period

Rates are Set 1

L

Rate Period

Note that procurement
events, rate adjustments,
customer switching
decisions, and deferral
balance adjustments can be
modeled to occur at different
times

All actions (e.g. entering into hedges or setting rates) are done only with the information
available at the time (i.e. using conditional forecasts), just as would be the case in the

real world.

NORTHBRIDGE
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APPLICATION OF APPROACHES

Determine Procurements

» [Each time a procurement event is scheduled, hedge targets and conditional
forecasts of retained load are compared to existing hedges; incremental
purchases are made at conditional forward prices:

Delivery Month
Total Forecasted Load (MWh)

Hedge Target (%)
Existing Hedges (MWh)
Incremental Purchases (MWh)

Market Price ($ / MWh)

Total Cost ($MM)
Total Volume (TWh)
Product Price ($/ MWh)

lllustrative Block Energy Procurement Product Price Calculation

Jan-11 Feb-11 Mar-11 Apr-11 May-11 Jun-11  Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11
354,272 291,862 286,682 256,802 246,598 440,393 436,106 388,879 327,210 269,360 304,062 365,284
100%  100%  100%  100%  100%  100% 50% 50% 50% 50% 50% 50%
159,400 131,300 129,000 115,600 111,000 198,200 0 0 0 0 0 0
194,872 160,562 157,682 141,202 135,598 242,193 218,053 194,439 163,605 134,680 152,031 182,642
$60.34 $60.34 $51.62 $51.62 $48.74 $50.43 $55.92 $55.92 $50.10 $56.24 $56.24 $56.24
$113.4
2.1
$54.56

» The prices received for different products may include residual compensation (for
costs/risks) consistent with historical market evidence for similar transactions

NORTHBRIDGE
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APPLICATION OF APPROACHES Determine Rates

» Rates are determined by calculating the total forecasted cost attributable to
SOS customers during the delivery period, including any cost/benefit from

hedged volumes:

lllustrative Standard Offer Service Rate Calculation

Delivery Month Jan-11 Feb-11 Mar-11 Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Nov-11 Dec-11
Total Forecasted Load (MWh) 336,559 277,269 272,348 243,962 234,268 418,374 414,301 369,435 310,850 255,892 288,859 347,020
Forecasted ATC Price ($/ MWh) $54.31 $54.31 $46.45 $46.45 $43.86 $45.38 $50.33 $50.33 $45.09 $50.62 $50.62 $50.62

Forecasted Price-Load Gross Up (%) 5.79%

794% 7.28% 6.09% 10.56% 9.87% 11.52% 10.95% 10.98% 8.54% 9.23%

Forecasted Spot Cost ($MM) $19.34 $16.86 $13.66 $12.16 $10.90 $20.99 $22.91 $20.74 $1555 $14.37 $15.87 $19.19
Hedged Volume (MWh) 354,272 291,862 286,682 256,802 246,598 440,393 218,053 194,439 163,605 134,680 152,031 182,642
Hedged Price ($ / MWh) $54.56 $54.56 $54.56 $54.56 $54.56 $54.56 $54.56 $54.56 $54.56 $54.56 $54.56 $54.56
Benefit (Cost) of Hedge ($MM) -$0.09 -$2.32  -$2.08 -$2.64 -$4.04 -$0.92 -$0.82 -$1.55 -$0.53 -$0.60 -$0.72

Total Forecasted Cost (SMM) $218.92
Total Forecasted Volume (TWh) 3.77
Energy ($/ MWh) $58.08
Capacity ($ / MWh) $10.00
Ancillary ($ / MWh) $3.00

Renewable Energy Credits ($/ MWh)  $3.00
SOS Rate ($/ MWh) $74.08

» This rate only includes forward-
looking cost components;
recovery of deferral balances is
handled separately
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APPLICATION OF APPROACHES Customer Switching

» The modeled customer switching dynamic produces a distribution of switching
outcomes as follows under one of the SOS approaches:

Customer Switching at EQOY 2014
llustrative

Probability

Expected Value

_——

0% 10% 20% 30% 40% 50% 60%

Percentage Switching
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APPLICATION OF APPROACHES

Deferral Accounts

» At the end of each simulated month, the model calculates the amount by which
the utility’s costs differ from revenues:

lllustrative Cost Under / (Over) Recovery

Month
Actual SOS Load (TWh)

SOS Rate ($/ MWh)
Actual Revenue ($MM)

ATC Energy ($ / MWh)

Price-Load Gross-Up (%)

Shaped Energy ($ / MWh)

Capacity ($ / MWh)

Ancillary ($ / MWh)

Renewable Energy Credits ($/ MWh)
Actual Cost ($/ MWh)

Actual Cost ($MM)

Under / (Over) Collection ($MM)

Jan-11
371,986

$74.08
$27.6

$66.37
6.03%
$70.38
$10.00
$3.00
$3.00
$86.38
$32.1

$4.6

NORTHBRIDGE

>

>

In this month, actual costs
exceeded revenues by
$4.6MM

Any over / under recovery is
amortized over future months
based on an established
schedule as a separate rate
rider (e.g. prior month balance
recovery with two month
delay, potentially subject to a
recovery cap)

This rider is independent of
the rates set on the basis of
forecasted future costs
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METRICS

Distributions

Metrics are calculated in each scenario and transformed into distributions which are
used to calculate expected values and percentiles:

2014 SOS Rate Level MWh

Frl
=
®
o)
o
a
$0 $50 $100 $150 $200
Deferral Account Balance (SMM)
z
3
3
Qo
o
a
-$50 $0 $50 $100 $150
Customer Switching (%
Z
=
3
o
a

0% 10% 20% 30% 40% 50%

Supply Cost Surprise (SMM)

Frl
=
®
o)
o
a
-$200 -$100 $0 $100 $200
Annual Rate Movement (%)
z
3
3
Qo
o
&
-50% -25% 0% 25% 50%
Mark-to-Market Exposure (SMM)
Z
z
3
o
&
-$100 -$50 S0 $50 $100
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Supply Cost Surprise MWh

Fn
£
3
Qo
o
a
-$50 -$25 S0 $25 $50
Coefficient of Variance (%)
Z
Z
3
Qo
[
a
0% 10% 20% 30% 40%

Note: Metrics are based on 2014 results (i.e.,
enough time for the procurement cycle
to reach equilibrium).

33



METRICS Expected Rate Level

» The expected rate level is the average load-weighted rate that an SOS
customer would face in a year:

[llustrative Standard Offer Service Rate Level

Delivery Month Jan-14 Feb-14 Mar-14 Apr-14 May-14 Jun-14 Jul-14 Aug-14 Sep-14 Oct-14 Nov-14 Dec-14
SOS Rate (¢ / KWh) 774 804 794 865 781 809 796 837 996 1040 936  8.85
Total Eligible Load (MWh) 371,833 327,861 340,013 288,822 293,588 385558 480,899 412,442 333331 305243 323,969 365015

Load-Weighted SOS Rate (¢ /

KWh) 8.55

» [Each scenario will yield a different rate; the mean across all scenarios is the
expected rate level:

Load-Weighted SOS Rates (¢ / KWh)
[llustrative

Expected Rate Level

Probability

0.0 5.0 10.0 15.0
SOS Rate (¢ / KWh)
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METRICS

Supply Cost Surprise Calculation

» Supply cost surprise refers to the difference between ex ante known or
forecasted SOS supply costs and the actual cost to serve:!

Month

Forecasted Supply Costs
ATC Energy ($/ MWh)
Gross Up (%)

Shaped Energy ($ / MWh)
Capacity ($ / MWh)
Ancillary ($ / MWh)

RECs ($ / MWh)

Total Rate ($ / MWh)

Load (MWh)

Forecasted Supply Cost ($ / MWh)

Actual Supply Costs
ATC Energy ($/ MWh)
Gross Up (%)

Shaped Energy ($ / MWh)
Capacity ($ / MWh)
Ancillary ($ / MWh)

RECs ($ / MWh)

Total Rate ($ / MWh)
Load (MWh)

Actual Supply Cost ($ / MWh)

Supply Cost Surprise ($ / MWh)
Supply Cost Surprise (%)

lllustrative Supply Cost ‘Surprise’ Calculation

Note: When the metric for supply cost surprise is expressed in terms of $MM, the calculation is

performed by multiplying the $/MWh supply cost surprise by the actual SOS load.

NORTHBRIDGE
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Jan-14 Eeb-14 Mar-14 Apr-14 May-14 Jun-14 Jul-14 Aug-14 Sep-14 Oct-14 Nov-14 Dec-14
$78.93 $78.93 $65.44 $65.44 $60.71 $63.19 $69.37 $69.37 $62.28 $68.96 $68.96 $68.96
4% 11% 7% 6% 4% 9% 10% 11% 10% 9% 7% 8%
$81.69 $87.21 $70.02 $69.03 $62.83 $68.88 $76.30 $77.00 $68.20 $74.82 $73.78 $74.13
$10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00
$3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00
$3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00
$97.69  $103.21 $86.02 $85.03 $78.83 $84.88 $92.30 $93.00 $84.20 $90.82 $89.78 $90.13
375,714 329,604 341,612 283,764 291,208 375,872 472,194 388,716 324,172 301,542 327,487 381,201
$89.97 ($ / MWh)
$94.71 $94.71 $78.52 $78.52 $72.85 $75.83 $83.24 $83.24 $74.74 $82.75 $82.75 $82.75
4% 12% 8% 6% 4% 10% 11% 12% 10% 9% 8% 8%
$98.36  $105.65 $84.57 $83.27 $75.65 $83.33 $92.39 $93.31 $82.55 $90.48 $89.12 $89.57
$10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00 $10.00
$3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00
$3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00 $3.00
$114.36  $121.65  $100.57 $99.27 $91.65 $99.33  $108.39  $109.31 $98.55 $106.48  $105.12  $105.57
394,499 346,084 358,693 297,953 305,768 394,665 495,803 408,152 340,381 316,619 343,861 400,261
$105.41 ($ / MWh)
1 Forecast is for a twelve-month period as of three months prior. While not shown, the supply cost
$15.44 ($ / MWh) surprise is calculated to ensure an expected surprise of zero.
+17% (%)



METRICS

Supply Cost Surprise Risk

>

In this case, the supply cost surprise was +17%. This means the cost per MWh
of SOS supply was 17% greater than had been forecasted

We perform this same calculation in each scenario and create a distribution of
supply cost surprise:

Distribution of Supply Cost Surprise
lllustrative

Probability

-15% -10% -5% 0% 5% 10% 15% 20% 25%

Supply Cost Surprise (%)
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METRICS Coefficient of Variance

» The coefficient of variance is a metric used by the New York PSC and relates to
the volatility of the SOS rate measured on a monthly scale over the prior 12

months:
[llustrative Coefficient of Variance Calculation
Delivery Month Jan-14 Feb-14 Mar-14 Apr-14 May-14 Jun-14 Jul-14 Aug-14 Sep-14 Oct-14 Nov-14 Dec-14
SOS Rate (¢ / KWh) 7.74 8.04 7.94 8.65 7.81 8.09 7.96 8.37 9.96 10.40 9.36 8.85

Standard Deviation of Rate

(¢ / Kwh) 0.74
Average Rate Level (¢ / KWh) 8.60
Coefficient of Variance (%) 8.6%

Coefficient of Variance (%)

lllustrative
» This statistic is calculated in each _
scenario, allowing us to create a :
distribution of values: £
0% 5% 10% 15% 20% 25%

Coefficient of Variance (%)
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METRICS Annual Rate Movement

» Avariant of the coefficient of variance involves looking at the volatility of year-
over-year rate movements:

Illustrative Annual Rate Movement Calculation

scenario  2013Rate. 2014 Rate Delta > This statistic is calculated in each
. $73.44 $85.51 16.4% scenario, allowing us to create a
2 $79.97 $84.16 5.2% distribution of values:
3 $76.96 $82.44 7.1%
4 $83.57 $73.11 -12.5% Annual Rate Movement (%)
5 $65.62 $69.12 5.3%
6 $73.08 $75.07 2.7% >
7 $77.88 $78.63 1.0% g
8 $81.64 $84.54 3.6% &
-20% -10% 0% 10% 20% 30% 40%
2,000 $71.93 $80.77 12.3% Annual Rate Change (%)

1 Monthly SOS rate is weighted by total eligible load to determine
the average rate a customer would face during the year.
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METRICS

Deferral Account Balance

» The deferral account balance metric measures the size of the balance sheet
item tracking the accumulated over/under level of cost recovery:

[llustrative Deferral Balance Calculations

Jan-14 Feb-14 Mar-14 Apr-14 May-14 Jun-14

Jul-14 Aug-14 Sep-14 Oct-14 Nov-14 Dec-14

Month

SOS Rate Revenues ($MM) $30.0
Deferral Rider ($MM)

Actual Costs ($MM) $29.6
Under / (Over) ($MM) -$0.4
Interest ($MM) $0.0
Deferral Balance ($MM) -$0.4

» This statistic is
calculated in each
scenario, allowing us
to create a distribution
of values

Note: Interest of 6% accrues on deferral balances.

$30.0

$30.1
$0.1
$0.0
-$0.4

$30.0
-$0.4
$31.3
$1.7
$0.0
$1.3

$30.0 $30.0 $30.0 $30.0

$0.1 $1.7 -$2.5 $1.6 $3.8
$27.6  $33.3 $31.3 $31.3

-$2.5 $1.6 $3.8 -$0.4

$0.0 $0.0 $0.0 $0.0 $0.0
-$1.1 $0.5 $4.3 $3.9 $1.1

Outstanding Deferral Balance
EQY 2014 ($MM) lllustrative

Probability

$30.0

$30.9
-$2.9

$30.0
-$0.4
$32.3
$2.7
$0.0
$3.8

-$15  -$10 -$5 $0 $5 $10 $15

Outstanding Deferral Balance ($MM)

NORTHBRIDGE

$20

$25

$30.0
-$2.9
$28.3
$1.2
$0.0
$5.0

$30.0
$2.7
$32.2
-$0.5
$0.0
$4.5
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$30.0
$1.2
$29.7
-$1.5
$0.0
$3.1



METRICS Mark-to-Market Exposure

» Mark-to-market exposure indicates how far fixed-quantity commitments are
out-of-market, and may be relevant for collateral requirements on block energy

products:
lllustrative Mark-to-Market Exposurel » This statistic is
PV of PV of calculated in each
Payments at Paymentsat  Potential scenario, a||owing us
Scenario Initial Mark  Market Price Exposure . . .
to create a distribution
1 $11.0 $10.4 $0.6
of values:
2 $9.8 $9.9 -$0.1
3 $9.0 $10.3 $1.3 Potential Mark-to-Market Exposure ($MM)
lllustrative
4 $8.8 $9.4 -$0.6
5 $8.7 $8.8 $0.0 -
6 $9.5 $9.6 $0.2 2
7 $9.5 $8.2 $1.3 o
8 $8.6 $11.0 -$2.4 ' ' ' !
-$100 -$50 $0 $50 $100
Mark-to-Market Exposure ($MM)
2,000 $10.2 $9.1 $1.1

1 Mark-to-market exposure can change over the course of the year. Therefore, this metric is calculated by identifying the month during
which the average top decile exposure is greatest and then examining the mark-to-market exposure during that month. The
calculation involves application of a discount rate of 10%.
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