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Witness Profile September 2, 2003

At the hearing into Newfoundland Power’s 2003 General Rate Application, the Cost of Service
Expert Evidence will be adopted by Larry Brockman, President of Brockman Consulting based in
Atlanta, Georgia.

A witness profile for Larry Brockman follows.
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Larry Brockman
President of Brockman Consulting
Atlanta, Georgia

Larry Brockman has over 29 years experience as a power system planning engineer, rate
designer, regulatory staff member and consultant. He specializes in regulatory and generation
planning assistance and analysis, as well as the analysis of competitive generation markets.

Mr. Brockman has testified before this Board as an expert withess on 7 previous occasions.

He has presented evidence on behalf of Newfoundland Power Inc. concerning cost of service, rate
design and least cost planning in Newfoundland and Labrador Hydro's 1990 and 1992 general rate
referrals. In addition, Mr. Brockman appeared as an expert witness on behalf of Newfoundland
Power at Hydro's 1992 generic cost of service proceeding and the 1995 rural rate inquiry. Mr.
Brockman also appeared as an expert witness on cost of service and rate design on behalf of
Newfoundland Power in the 1996 Newfoundland Power General Rate Application, the 2001 Hydro
General Rate Proceeding and the 2003 Newfoundland Power General Rate Application.

A more detailed description of Mr. Brockman's professional background is provided as Exhibit
LBB-1 to this Evidence.
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SUMMARY OF EVIDENCE

After reviewing the Energy-Only rate compared to the Sample Rate using generally accepted

principles of good rate design, | make the following conclusions:

The Energy-Only rate is superior to the Sample Rate in collecting revenue
requirements for afair return.

The Energy-Only rate fairly recovers Hydro' s cost-of-service revenue requirement
from Newfoundland Power.

A demand/energy rate fairly apportions cost between Hydro’s Industrial customers,
but is not needed for Newfoundland Power, sinceit isthe only customer in its class.
The current Energy-Only rate is superior to the Sample Rate in promoting energy
efficiency. Aninappropriate emphasis on demand charges in the Sample Rate design
contributes to inefficiency in the Sample Rate energy charges.

The Energy-Only rate allows Hydro and Newfoundland Power to optimize the use of
their hydraulic and thermal generation resources. The proposed Sample Rate would
send an inappropriate pricing signal that would encourage Newfoundland Power to
modify its hydraulic storage patterns to reduce costs. Newfoundland Power indicates
that the storage modification would increase the likelihood of spillage and result in a
less than optimal use of generation resources.

Newfoundland Power’s current rate designs reasonably reflect the Island
Interconnected System costs of demand and energy. The Sample Rate will not change

Newfoundland Power’ s rate designs.

Newfoundland Hydro — 2003 General Rate Application Page 1
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Thereis no evidence to support additional cost-effective demand management on
Newfoundland Power’s system. The available evidence indicates that demand
management would have little effect on Hydro’ s future generation plans.

The Sample Rate will encourage Newfoundland Power to spend up to $84 per kW to
reduce peak demand when Hydro has provided evidence that $28.20 per kW istoo
much to pay for peak demand reduction through interruptible rates.

The Energy-Only rate creates a more stable revenue stream for both Hydro and
Newfoundland Power than the Sample Rate. The Energy-Only rate, therefore, avoids
the costs of dealing with additional revenue volatility. There are no benefits to
customers of imposing additional revenue volatility on Newfoundland Power.

Both the Sample Rate and the Energy-Only rate are understandable for alarge
customer such as Newfoundland Power. However, the Energy-Only rate is more

practical to administer because it isless complicated.

Overdl, the current Energy-Only rate out-performs the Sample Rate when evaluated using

generally accepted principles of good rate design. The Sample Rate should not be implemented.
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Prefiled Evidence: Larry Brockman September 2, 2003

1. BACKGROUND
In its 2003 Genera Rate Application, Newfoundland & Labrador Hydro has proposed that both
the Industrials and Newfoundland Power be served under a demand/energy rate. While Hydro
has not yet proposed afinal rate design, theillustrative rate (i.e. the “ Sample Rate”) created by
Stone & Webster in its Review of Rate Design for Newfoundland Power report submitted April 9,
2003 (the “Report™) appears to form the basis of Hydro's proposal. The Sample Rate would
represent amajor change from the Energy-Only rate under which Newfoundland Power is now

served.

| was asked by Newfoundland Power to compare the current Energy-Only rate to the Sample

Rate using generally accepted principles of good rate design.

2. APPROACH

| have previously reviewed Newfoundland Power’ s rate designs for conformance to generally
accepted ratemaking principles. These principles have been used and accepted by this Board
and other boards across North America for many decades'. The characteristics of agood rate
design can be summarized as:

1. Therateiseffectivein collecting revenue requirements for afair return;

2. Therateisfair in the apportionment of costs both between and within rate classes;

3. Therate encour ages efficient use of society’ s resources and discourages inefficient use;

4. Therate design creates both stable rates and stable revenuesfor the utility and its

customers,

! Commonly known as Bonbright’s Principles.
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Prefiled Evidence: Larry Brockman September 2, 2003

5. Therateisunderstandable to the customers on the rate; and

6. Therateispractical to apply and administer.

The comparison of each of these criteriafor the Sample Rate and the Energy-Only rateis

presented in more detail in the following sections.

3. EFFECTIVENESSIN COLLECTING REVENUE
REQUIREMENTSFOR A FAIR RETURN

A good rate design should be capable of collecting the revenue requirements from each customer
and each customer class. In the case of Newfoundland Power’ s rate, both the Energy-Only rate
and the Sample Rate flow directly from the cost of service study and both are designed to collect
the same revenue from the customer, assuming the billing determinants’ are the same as were

used in the cost-of-service study.

For Hydro, the current rate stabilization plan (the “RSP”) ensures proper revenue collection
under avariance in energy consumption, but does not ensure it for demand costs. Therefore, if
the actual billing determinants are different than those used in the cost of service study, thereisa
difference in revenue collection effectiveness between the Sample Rate and the Energy-Only

rate.

Under the Energy-Only rate, variances from Hydro’' s forecast revenue to be collected from

Newfoundland Power are solely related to variance from test year energy consumption. Any

2 Billing determinants are the test year forecast amounts of kilowatts and kilowatt-hours to be used in billing each
customer in the test year. The application of the proposed rates to the billing determinants cal cul ates the regquested
test year revenue requirement.
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Prefiled Evidence: Larry Brockman September 2, 2003

earnings shortfall or earnings gain resulting from variance from test year forecast revenue from
Newfoundland Power is either recovered or credited to the RSP through the load variations

componen.

Under the Sample Rate, if Newfoundland Power’ s billing demand differs from forecast, Hydro’'s
costs to serve will not change. However, the revenue Hydro will collect from Newfoundland
Power will change by the value of the demand charge (i.e. $84/kW/yr.) timesthe kilowatt
variance from the test year billing demand forecast. Thiswill result in Hydro recovering more

than, or less than, their approved test year costs.

As aresult, the current Energy-Only Newfoundland Power rate is superior to the Sample Rate at

collecting the revenue requirement for afair return.

4. FAIRNESSIN THE APPORTIONMENT OF COSTSBOTH
BETWEEN AND WITHIN CLASSES

Fairnessis generally judged by a cost of service standard. That is, if customers are charged what
it coststo serve them, they are being treated fairly. As such, if customer classes are charged rates
sufficient to collect areasonable percentage® of the revenue requirement that comes from an
embedded cost of service study (See Exhibit LBB-2 for the principle and practices of Cost of

Service Studies), the rates are generally thought to be fair from an inter-class viewpoint.

% In the case of Newfoundland Power revenue requirements to each class are deemed to be fair if they collect plus or
minus 10% of the revenue requirement derived from the cost of service study.
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Prefiled Evidence: Larry Brockman September 2, 2003

Within a class with many customers, it is often important to recognize that customers within the
class do not have exactly the same load characteristics. Some use more energy relative to their
demand than others. Demand and energy are treated differently in the cost of service study, so it
is often fairer to put these customers on demand/energy rates. In that way, those who use more or
less than the average demand or energy of the class will pay a more appropriate amount. Thisis
one of the major reasons that Newfoundland Power has demand/energy rates for itslarger general
service customer classes. Because Hydro's Industrial Class has more than one customer,

demand/energy rates are appropriate to ensure intra-class fairness.

In the case of a classwhere all customer usage patterns are relatively similar, it is not necessary
to have complicated rate forms such as demand/energy rates. Consider the street light class, for
example. The rate characteristics of streetlights are so well known that meters are not even

necessary, and a proper rate design could be as simple as a set charge for each type of light.

Newfoundland Power isthe only customer in its class. Its usage characteristics are quite well
known by Hydro. Since total revenue requirements are apportioned to the Industrial customers
and Newfoundland Power directly from the cost-of-service study, there is no issue of inter-class
fairnessin their rate design. On systems such as Ontario, there may be numerous small
distribution customers served in awholesae class. They may have different characteristics with
respect to demand and energy. Usually, the fairest way to treat them isto put them on
demand/energy rates, just as Newfoundland Power does in its classes with more than one large

customer.
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Prefiled Evidence: Larry Brockman September 2, 2003

In conclusion, the current Hydro rate designs fairly allocate the cost-of-service revenue
requirements to Newfoundland Power and the Industrial customers. The demand/energy rate
fairly apportions cost within the industrial class, but is not needed for Newfoundland Power,

sinceit isthe only customer in its class.

5. ENCOURAGING EFFICIENT USE OF ELECTRICITY AND
DISCOURAGING INEFFICIENT USE

5.1 General
The encouragement of efficiency through electricity rates involves the use of marginal costs. In
fact as one of the early practioners of the art pointed out,

| propose to maintain that marginal cost must play a major and even a dominant

rolein the elaboration of any scheme of rates or prices that seriously pretends to

have as a major motive the efficient utilization of available resources and

facilities.*
In practical terms, this involves setting the various demand, energy and customer charges so that
they reflect the short-run marginal or long-run incremental costs to the supplier of supplying

them®. Exhibit LBB-2 discusses the principles and practices associated with marginal cost of

service studies.

5.2 Short-Run Marginal Costs
Short-Run marginal costs are relatively easy to determine with a general acceptance between

experts as to what they are. Short-Run marginal costs are the variable costs of production,

“William Vickery 1955, taken from Princlples of Public Utility Rates, Bonbright, Danielsen, and Kamerschen,
Public Utility Reports, 1988, p 410.

> |n economic theory, when all goods and services in society are priced at marginal cost, a condition known as
Paredo-Optimality is reached.
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Prefiled Evidence: Larry Brockman September 2, 2003

namely fuel and variable operating and maintenance cost. Thereis general agreement among
economists that rates should not be set below short-run marginal costs. Selling a product below

the short-run marginal cost of production is not considered an efficient practice.

Theisland of Newfoundland is blessed with an abundance of water resources, with
approximately two thirds of total generated kilowatt-hours coming from water. Substantially all
of the remainder comes from the thermal steam system at Holyrood. Due to the low cost of
water, production from water resources is maximized. Any change in consumption affects the
amount of production required from Holyrood. It also means that the short-run marginal cost of
energy has the same cost whether it is required at peak or off-peak®. Therefore, shifting energy
consumption to off-peak periods does not result in savings to the system. The Request for
Information NP-130 NLH estimates the 2004 forecast variable production cost at Holyrood to be
4.68 cent / kWh for fuel plus 0.45 cents/ kWh for variable O&M for atotal of 5.13 cents’/kWh.

Therefore, the short-run marginal cost is expected to be 5.13 centskWh for 2004.

Therelatively ssimple situation in Newfoundland contrasts significantly with most of North
Americawhere electrical energy is generated from awide variety of generators with differing

variable production costs’.

® See NP-171 NLH.
" The USisnow 71% thermal, 21% nuclear and 7% hydraulic and 1% other, according to 2002 generation statistics
from the US Energy Information Administration, Monthly Energy Review July 2003.
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Prefiled Evidence: Larry Brockman September 2, 2003

On many North American systems, less efficient thermal units are running during peak hours.
These are generally higher heat rate gas turbines or older less efficient steam units. Shifting
consumption from peak to off-peak on such systems can save money by shifting generation to

more efficient units.

Failure to recognize the essentia differences in system operation between a predominantly
thermal system and a predominantly hydraulic system can lead to the misapplication of good rate

design principles.

5.3 Long-Run Incremental Costs

The determination of long-run incremental costs and their use in determining rates generally
resultsin considerable debate. This debate arises because electrical system long-run costs do not
respond in a smooth fashion to changes in demand. Predicting what those costs may be is often

difficult, especially those costs associated with the addition of new generation.

Generation additions are quite “lumpy,” because large units are added to the system at one time.
It often takes many years of load growth to create a need for such additions. After large units are
added, it usually takes severa years before additional load requires new units. Until that time, the
incremental cost of adding more load is simply the fuel and variable O&M cost of supplying the
load. Therefore, there is considerable debate as to the extent future incremental generation cost

should be recognized in rate design today.
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Prefiled Evidence: Larry Brockman September 2, 2003

Determining long-run incremental costs requires sophisticated computer studies that vary the
future demand and energy on the system to determine the resultant costs. For the Island
Interconnected System, only Hydro has the information and tools required to accurately perform
thistype of study. A long-run incremental cost study has not been completed by Hydro. What is
known is the short-run marginal cost of increasing load on the system. When and if along-run
incremental cost study is completed, the results may still not be free from controversy since the
calculation of the long-run incremental costs of demand on a system requires knowledge of the
next set of alternatives, what they cost, and what would trigger their addition to the system.
Often the cost of new generation alternatives is considered confidential as it may affect future
competitive bidding. Technological innovation may also present future aternatives that are

simply not available today.

5.4 Demand and Energy Growth on the Iland | nterconnected System
5.4.1 SystemPlanning Criteria
We know certain characteristics about the Island Interconnected System. It is a predominantly
hydraulic system. Assuch, the need for new generation plantsis determined differently than
thermal systems. On athermal system, peak demands are the predominant indicator of the need
to add new capacity. Hydraulic systems, such as Hydro's®, are planned principally to satisfy the
following two criteria

1. Sufficient firm energy capability to serve the firm energy requirements of customers, even

indry years; and

8 2001 Hydro GRA evidence of H.G. Budgell, Page 8, line 4 to 16.
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2. Sufficient capacity to meet system demand such that loss of load hours (“LOLH”) does

not exceed 2.8 hours per year.

Hydraulic systems are planned so that during dry years there will be sufficient energy available to
meet the year’ s energy requirements. Hydro will build a plant when there is not enough energy

forecast to be available from plants during a year.

5.4.2 Energy Growth and the System Expansion Plan

Prefiled testimony of Hydro’s witness, Mr. Haynes, at page 37, Table 8 shows the following:

Island I nterconnected System
Near Term Capability Requirements

Existing plus
L oad Forecast Committed System

Net Firm Energy

Year Peak Eneray Capacity  Capability LOLH Balance
(MW) (GWh) (MW) (GWh) Hrs/Yr (GWh)
2003 1,578 8,441 1,919 8,706 0.6 265
2004 1,602 8,504 1,919 8,706 11 202
2005 1,607 8,512 1,919 8,706 12 194
2006 1,613 8,556 1,919 8,706 13 150
2007 1,624 8,606 1,919 8,706 1.6 100
2008 1,634 8,653 1,919 8,706 1.9 53
2009 1,643 8,716 1,919 8,706 2.3 (10)
2010 1,654 8,793 1,919 8,706 2.8 (87)
2011 1,666 8,865 1,919 8,706 35 (159)
2012 1,728 9,309 1,919 8,706 104 (603)

Newfoundland Hydro — 2003 General Rate Application Page 11
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In 2009 the energy load forecast exceeds the firm energy capability on the Island Interconnected
System (i.e., the firm energy criteriais violated). This signifiesthat a unit is needed to meet the
system’ s forecast energy requirements. Hydro’ s witness, Mr. Haynes states that a generator will
be needed in 2010 to meet firm energy criteria. Thus, the next unit of generation is driven by
energy growth on the system and not demand growth. Consequently reducing or increasing
energy will have direct impact on the timing of new generation, as well as having an immediate
impact on the amount of fuel burned at Holyrood today. Also, reducing demand will not impact
the timing of the next new generation (See Response to NP-154 NLH). Therefore, efficient

energy pricing is more important at this time than peak demand management.

5.4.3 A Change from the Past

In 1990 Newfoundland Power proposed the implementation of a wholesale Hydro
demand/energy rate’ to Newfoundland Power because Newfoundland Power was concerned
about the fact that demand was growing quickly and potentially causing new units to be added to
the system. Newfoundland Power wanted to pursue the possibility of demand management to

help reduce demand growth.

Since 1990 several things have changed:
* Oveall load growth has decreased dramaticaly;
» Forecast of total island load indicate the Island Interconnected system load factor has

improved since 1990;

® 1990 Hydro GRA, prefiled evidence of Larry Brockman. Page 13 — 17.
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* New sources of generation now appear to be driven more by energy than demand, the
opposite as was the case in 1990;

» Significant amounts of cost effective peak demand reduction programs have not been
found since 1990; and

* Analysisindicates that the Sample Rate would increase uncertainty in Newfoundland

Power’ s annual earnings.

Exhibit LBB-3 shows the load growth projections for Hydro in 1990 and 2003 and the underlying
load factor in both forecasts. From LBB-3, we see that peak demand is now expected to reach

1,728 MW in 2012. In 1990, Hydro was forecasting this to occur in 1996.

Clearly, both the absolute magnitude and the relationship of demand and energy have changed
since Newfoundland Power initially proposed a demand/energy rate be implemented. Demand
growth is simply not the driving force in generation system additions that it once was. However,

the short-run marginal cost of fuel burned at Holyrood continues to be a direct driver of costs.

5.5 Evidence of Efficiency Gains from Demand Management

There is no evidence to support cost effective demand management that could be implemented
on the Newfoundland Power system. In the Report, Stone and Webster suggests that one of the
principa reasons for proposing that Newfoundland Power be served under a demand/energy rate
isto give Newfoundland Power an incentive to engage in more demand management. Stone and
Webster have presented no evidence that such demand management potential exists, beyond a

vague statement in the report about 150 MW of potential water heater controls.
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NP-140 NLH asked Hydro to test what would happen to the generation system expansion plan if
the recently discontinued 46 MW of interruptible Schedule B where added back to the system.
Hydro found that there was no effect on the timing of the next generating unit from such an
action. Thus, even 46 MW of demand management had virtually no effect on Hydro’ s future

generation requirements before 2012.

Discontinuing a demand management rate such as the Interruptible B contract at $28.20 per kW
per year implies that $28.20 per KW per year istoo high a price to pay to reduce demand at time
of peak. At the same time, the Sample Rate indicates to Newfoundland Power that it is worth
$84 per kW per year to reduce demand at time of peak. The Sample Rate will effectively pay
Newfoundland Power $84 per kW to reduce demand at peak hour using the
curtailable/interruptible load provided by its customers. The inconsistency of these two

propositions creates confusion on cost effective demand management.

In NP-188 NLH, Newfoundland Power requested alist of demand control programs that Hydro is
planning to undertake on the Island Interconnected system and the response indicated that they

are not planning any.

Proving that cost-effective programs exist is a complicated undertaking. Exhibit LBB-4 contains
an overview of Demand Side Management and how it is evaluated. It seems premature to
implement a demand/energy rate under the assumption that it will drive these programs before

they have been identified and tested.
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Prefiled Evidence: Larry Brockman September 2, 2003

In conclusion, there is no evidence that additional material cost effective demand management
exists with respect to Newfoundland Power’ s customers. Rather, the available evidence indicates
that demand management opportunities are limited and would have little effect on Hydro' s future

generation plans.

5.6 Encouraging Energy Efficiency

If the Sample Rate to Newfoundland Power is not approved, the comparable Energy-Only Rate to
Newfoundland Power would be about $0.0546™. Thisis slightly above the marginal costs of
Holyrood (about $0.0513). The Energy-Only rate provides a good reflection of short-run
marginal costs and therefore promotes energy efficiency. Hydro's proposal for imposing
relatively high demand charges at the expense of proper signaling of the immediate and well
known costs of increasing or decreasing energy on the system seems to place too much emphasis
on the uncertain long-run costs of demand, while discounting the effects of the known short-run

cost of energy.

The Energy-Only Rate maximizes the energy charge, as there is no demand charge. This
correctly reflects the need to conserve energy consumption as opposed to reducing peak demand.
If ademand component is introduced, the energy component would be lower, creating arate that
places greater emphasis on controlling demand at a time when there is a need to put greater

emphasis on controlling energy.

10 See Evidence of Mr. Banfield, page 3 lines 6-8.
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5.7 Efficiency of the Sample Rate

Efficiency demands that energy not be sold for less than the cost of producing it. To do
otherwise is to encourage customers to waste energy. Thisideais not only well known to
economists, but even to the ordinary businessman. Y ou simply do not sell products below the
short-run marginal cost to produce them (except perhaps as | oss-leaders) because you will lose

money on every incremental unit you produce.

Newfoundland Power attemptsto price its energy tail block rate near the short-run marginal cost
of Holyrood, with Board approval. This practice reflects pricing efficiency, a principle that

should not be discarded in the quest for demand charges.

Hydro is now proposing a demand/energy rate with the following characteristics:
Energy Charge first 420,000,000 - $0.0344/kWh
Energy Charge all over 420,000,000 - $0.0470/kWh

Demand Charge - $7.00/ kW of billing demand

Newfoundland Power purchases do not exceed the first block for 8 months of the year.
Therefore, the $0.0344/kWh is effectively the tail block energy charge for those months. This
resultsin a charge for additional energy during those months that is well below the short-run cost

of producing it. Therefore, the first block energy charge of $0.0344/kWh is priced improperly.

Lowering the energy price signal results from the strong demand signal in the Sample Rate. This

results in demand-related costs being emphasized over energy costs at a time when energy
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consumption is driving generation additions on the Island Interconnected system more than

increases in peak demand.

The emphasis on demand related costs is also inconsistent with the discontinuance of the
Interruptible B contract. The inconsistency of these two propositions indicates that the emphasis

Hydro is placing on demand costs in the Sample Rate is suspect.

The inappropriate emphasis on demand charges in the Sample Rate design contributes to the

inefficiency of the proposed energy charges.

5.8 Newfoundland Power Retail Rate Designs

Stone and Webster offer two major arguments for the Sample Rate to Newfoundland Power. The
first is the suggestion that Newfoundland Power may be able to do some additional demand
management. Thereis no current evidence to support that suggestion. The second suggestion is
that Newfoundland Power might change its own rate design to better reflect the Sample Rate. As
indicated in the evidence of Mr. Henderson and Mr. Perry, Newfoundland Power’ s rate designs
reflect Island Interconnected system costs and are not influenced by the form of the purchase
power rate. Designing rates based on Island Interconnected system costs is more appropriate from
asocietal viewpoint, than designing them on the structure of the rate that passes Hydro’' s costs

onto Newfoundland Power.

In conclusion, there is no evidence that Newfoundland Power would or should change its retail

rate design in response to the Sample Rate from Hydro.
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5.9 The Efficient Operation of Newfoundland Power’s Generation

At the 2001 Hydro General Rate Proceeding Hydro’'s Cost of Service witness, Mr. Brickhill
recommended the continued use of the Energy-Only rate. He explained that the use of the
Energy-Only rate was consistent with the operation coordination between the two companies to
ensure the hydraulic generation on the Island Interconnected system is optimized and to avoid
spillage and minimize thermal production. Mr. Brickhill expressed the concern that a demand
charge may encourage Newfoundland Power to operate its generation in such away that prevents

the most efficient operation by Hydro of the generation on the Island Interconnected System.

In the Report, Stone and Webster recommended the application of the generation credit to
Newfoundland Power’s native load to determine the billing demand (Option A). This
recommendation is made to prevent Newfoundland Power from responding to the price signal
and using its thermal generation to create an overall system inefficiency. Option A partly
addresses the concern expressed by Mr. Brickhill. However, the energy price block structurein
the Sample Rate (i.e., the higher tail block charge that only appliesin winter months) provides a
clear signal to Newfoundland Power to maximize hydraulic generation during winter months to
minimize purchased power costs. Newfoundland Power indicates that modification of storage
patterns to maximize hydraulic production in winter months would increase the likelihood of
spilling, thereby not resulting in the optimal use of water resources on the Island Interconnected

system on an annual basis.
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5.10 Efficiency Summary

The current Energy-Only rate encourages efficiency by appropriately pricing Newfoundland
Power’ sincremental consumption very near the marginal cost of production from Holyrood. The
Energy-Only rate allows Hydro and Newfoundland Power to optimize the use of their hydraulic
and thermal generation resources. The proposed Sample Rate puts too much emphasis on the

value of demand and does not encourage efficiency as effectively as the Energy-Only rate.

No amount of cost signaling will create more efficiency on the Island Interconnected system (or
any system for that matter) if there is nothing the customer can do about its demand and energy
consumption. Thereis no evidence that there is anything Newfoundland Power can or should do

in response to the proposed Sample Rate.

Newfoundland Power already offersits customers a demand/energy rate when the customer’s
demands reach 10 kW. Billing Domestic and small general service customers on energy-only
rates is common practice among Canadian utilities. Therefore, it is difficult to see what new rate

form Newfoundland Power would offer in response to the Sample Rate.

The simple fact of the matter is that unless changing the wholesale rate results in changes in
Newfoundland Power’ s rate designs and their customers' behavior, there is no good reason for

imposing a demand/energy rate.
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6. STABILITY OF RATESAND REVENUES
The Sample Rate includes three elements to minimize the potential impact on Hydro’s earnings.
These are:
1) theinclusion of aratcheted demand charge based on Newfoundland Power’s single
winter peak;
2) afloor on the minimum level of demand Hydro would use in billing Newfoundland
Power (i.e., 98% of thetest year billing demand for Newfoundland Power); and
3) theweather normalization of system peaksto minimize volatility in revenues resulting

from weather conditions.

In the Report, at page 12, Stone and Webster recognizes that “basing billing demand on the
single winter peak may be seen as punitive from the customer’s perspective” but is the “preferred

option from Hydro' s perspective’.

As stated in response to Request for Information NP-127 NLH, Stone and Webster did not
perform analysis to evaluate the impact of the proposed rate on the volatility of earnings of

Newfoundland Power.

The Sample Rate will introduce additional uncertainty into the revenue streams of Newfoundland
Power and Hydro. The potential impacts on Newfoundland Power’s earnings are discussed in

detail in the Evidence of Mr. Perry and Mr. Henderson.
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Based on the possible range of impacts of the implementation of the Sample Rate on
Newfoundland Power’ s purchased power expense, one of the options to deal with the increased
earnings volatility is to create areserve to deal with financial impacts that would be viewed as
extreme. Another option, would be for Newfoundland Power to request the regulator to approve
arate increase to pass through increased costs in years when actual billing demand is materially
above the forecast billing demand. In Canada, there is a propensity to have rate adjustment
mechanisms to deal with purchased power cost volatility among distribution investor-owned

utilities. The costs of such measures to dea with revenue volatility are ultimately borne by

ratepayers.

In summary, the Energy-Only rate provides more stable revenues to both Newfoundland Power
and Hydro. The Sample Rate has an increased likelihood of having a negative impact on the
earnings of Newfoundland Power than the earnings of Hydro. There are no benefits to customers

of creating additional revenue volatility.

7. UNDERSTANDABILITY OF THE RATESBY THE CUSTOMERS
One of the generally accepted ratemaking principlesis that rates ought to be understandable to
the customers. If rates are not understood by the customers on them, controversy and ill-will is

created and any efficiency signal is muted.

Both the Energy-Only rate and the Sample Rate would be well understood by Newfoundland

Power. Understandability is simply not an issue.
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8. PRACTICALITY INTHE APPLICATION OF THE RATES
The Sample Rate is amore complicated rate with greater volatility. As such it will be more

complicated to administer.

Hydro is aso proposing a statistical model to remove the effects of abnormal peak day weather in
determining billing demand for the Sample Rate. The output of such a statistical procedure can
be a point of contention in the application of awholesale rate. For example, Newfoundland
Power’ s peak demand may be less than the test year native peak demand. If the weather
conditions on the peak day were not as cold as anormal peak day, the normalization process
would result in an increase in billing demand to reflect normal peak day weather. The
normalized billing demand may then exceed the test year billing demand thus imposing a
financial penalty to Newfoundland Power for load that was not actually required. This approach
adds to the complexity of the Sample Rate which makes it less practical than the Energy-Only
rate.

9. SUMMARY
Overdl, the current Energy-Only rate out-performs the Sample Rate when evaluated using

generally accepted principles of good rate design. The Sample Rate should not be implemented.
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Personal Profile

Name

Larry B. Brockman

Present Position

President, Brockman Consulting

Education

Mr. Brockman earned a bachelor’ s degree in engineering from the
University of Floridain 1973. He subsequently completed 35
quarter-hours towards a master’ s degree in electrical engineering,
with aminor in regulatory economics at the University of Florida.

Qualifications Summary

Mr. Brockman has over 28 years experience as a utility planner,
consultant, regulator, educator, rate designer, and expert witness. He
specidizesin strategic planning, regulatory assistance, competitive
market assessments, bid evaluation processes, merger and
acquisition analysis, cost of service, and rate design, and computer
simulation, to help utilities and 1PPs meet their strategic goals and
maintain competitive advantage.

Prior Experience

During his career, Mr. Brockman has helped perform, and manage
numerous consulting projects, including:

Cost of Service and Rate Design

Numerous cost of service and rate design investigations for
Canadian and US utilities, examining the utilities marginal and
embedded cost-of-service and rate design procedures for their ability
to meet the utilities' strategic and regulatory goas. In many of these
examinations, Mr. Brockman has appeared as an expert witness.

Review of arestructured utility's shared services costs of service
separation study to allocate the costs between regulated and

unregul ated subsidiaries, and procedures for tracking the costsin the
future.

Expert Litigation Assistance

Project manager of an anti-trust case involving investigation of all
phases of power supply planning covering a40 year historical period
and a successful defense against over $3 Billion damage suit over
alleged actions by an investor owned utility.

Managed a successful defense against a cogenerator seeking to
convince regulators that a utility’ s ratepayers should pay over $1.5
Billion in unnecessary and uneconomic new generation avoided
costs by the cogenerator.

Project manager for a precedent setting FERC case defending a
utility from an attempt to abrogate along term bulk power contract
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worth over $400 Million. Mr. Brockman' s team was able to
convince the FERC that contract abrogation was not in the public
interest, that the plaintiff was not going bankrupt, and that the
plaintiff’s difficulties were the result of arbitrary and capricious state
regulation.

Financial Analysisand Asset Valuation

Construction of detailed utility financia simulation modelsto
forecast regional bulk-power prices and profits for use by
Independent Power Producers (1PPs) and power marketers to judge
market entry positions and create successful negotiating strategies
for purchases and salesin unregulated generation markets.

A profitability study for an electric utility to assess effects on
shareholder returns and economic vaue added (EVA), of various
marketing activities of the utility. These studiesresulted in re-
engineering the marketing department to yield higher returns and be
more cong stent with corporate goals.

Severd asset valuation studiesfor dectric utilitiesto determine
whether amarket existed to sell existing generating assets, what they
were worth, and whether they would be competitive with existing
and new generation in the region. Results were presented to senior
management and used to revise the strategic planning direction.

Competitive Market Assessments

Expert testimony to the Arkansas and L ouisiana Public Service
Commissions on the market clearing prices for generationin a
competitive market, and the rel ative competitive positions of many
of the generating companies in the SPP and ERCOT regions. To
perform this work, Mr. Brockman used sophisticated computer
models and a database containing over 120,000 MW of capacity in
the region.

A study on the effects of retail competition on the states of North
and South Carolina, presented to the South Carolina Legislature and
performed for Carolina Power and Light Company. The study
required research on the behavior of pricesin other formerly
regulated industries and detailed modeling of the market prices and
financiad effectson the utilities, aswell asthe effects on state and
local taxes.

An independent review of the effectiveness and reliability of alarge
Mid-Western utility's Power Marketing and Purchases Department in
deregulated generation markets, performed as ajoint project with the
utility and the state's attorney general.

Numerous market outlook and generator profitability studies of the
ERCOT, Eastern Interconnect, and WSCC markets for merchant
plant devel opers, using the GEM A PS transmission-constrained
production cost simulation tool.
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An analysis for alarge Canadian utility of the profitability of
increased transmission line investments to move power into various
competitive marketsin the US and Canada.

Strategic Planning

A strategic planning project for alarge South-Eastern electric utility
identifying strengths, weaknesses, opportunities, and threats, in
competitive open-access power markets. For each utility in the
region, the project identified which customers would be gained and
lost, and assessed the impacts of aternative transmission, and
contracting strategies. The entire South Eastern US generating and
major transmission systems were simulated. Over $1.5 Billion of
potentia customer revenue migration was identified at the client
utility. Strategies for maintaining the utility’s profitability were
recommended and accepted by senior management.

Development of several successful strategies and power supply bid
evaluation proceduresin use at investor owned and rural electric
cooperatives, to ensure that winning bids are consi stent with the
utility’ s business goals and objectives.

Computer Simulation of Power Systems

Mr. Brockman is an expert in the use of utility ssmulation software
for: planning; operations; and financial anaysisincluding:
PROMOD; PROVIEW; PROSCREEN II; PMDAM;
EVALUATOR; GEMAPS, IREMM, and power flow programs.

Operational Studies

A sdt dome natural gas storage study for a South Central electric
utility. The study identified the hourly operational characteristics
necessary for favorable economics of the required storage facility.
Estimated savings in excess of $100 Million were identified. The
facility was constructed and has been successfully benchmarked
against the study results.

Merger and Acquisition Analysis

Mr. Brockman has participated in several merger and acquisition
studies assessing the production cost and planning and operational
synergies arising from the merger. He testified before the FERC on
the accuracy and appropriateness of computer simulations a merger
application. He dso participated in a regulated/non-regulated cost
separation study for a shared services group of amajor utility.

Prior Positions Held

Managing Consultant PA Consulting, 2000-2002. Mr. Brockman
managed a group of consultants engaged in the analysis of
transmi ssion-constrained competitive generation markets, as well as
managing several litigation cases involving electric utilities.
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President of Brockman Consulting 1997-2000. Mr. Brockman
assisted clients with strategic planning and regulatory assistance.

Managing Director and Vice President 1994-1996, EDS
Management Consulting Services. Responsible for annual revenues
of $3.5 Million in the Atlanta office, engaged in providing technical
consulting services in planning, regul atory assistance, marketing,
competitive assessments, reliability, bid evaluation, financial
simulation, and expert testimony.

Vice President Energy Management Associates (EMA) Consulting
Department 1985-1994. Started aslead consultant and rose to
position of Vice President. He marketed and provided strategic
planning, regulatory assistance, and operational consulting to electric
and gas utilities worldwide.

Assistant Director Electric and Gas Department, Florida Public
Service Commission 1981-1985. Supervised 48 employees engaged
in all phases of electric and gasregulation. Made recommendations
to the Commission on rate cases and resource planning dockets for
all electric and gas utilitiesin Florida. Responsible for financia and
management audit scopes, prudence reviews of rate base, expenses,
revenue requirements, and final rate design. Also advised
Commission on economic effects of regulatory and energy policy
actions.

Corporate Planning Engineer 1979-1981, Gainesville Regiond
Utilities. Developed, analyzed, and presented to senior management
and the City Council, ideas, plans, and studies affecting the growth,
financia well-being and efficient operation of the city owned
electric system. Performed detailed simulations and studies of new
generation, substations, transmission lines, voltage conversions, re-
conductoring, and power factor correction. Mr. Brockman
conducted public hearings and testified before the City Council on
proposed transmission lines, substations, and rate designs.

Specia Consultant 1979-1980, University of Florida Public Utilities
Research Center. Under agrant from Florida Power Corporation
and the Florida Public Service Commission, performed a detailed
review of marginal cost study techniques for eectric utilitiesand
completed a marginal cost study for Florida Power Corporation.

Transmission Planning Engineer 1973-1976, Jacksonville Electric
Authority. Responsible for bulk transmission planning, including
extensive use of power-flow, fault current, and transient stability
computer programs. Chairman of the Florida Electric Coordinating
Group’s Long Range Transmission Planning Task Force 1974.

Adjunct Faculty Member 1976, University of North Florida. Taught
coursesin industrial and commercia building wiring design and
conformance with National Electrical Codes.
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Expert Witness
Appearances

City of Gainesville City Council, 1980, testified on behalf of
Gainesville Regiona Utilities concerning ajoint utility and citizen's
collaborative effort on rate design.

City of Gainesville City Council, 1981, testified concerning a Long-
Range Transmission and Distribution Plan and proposalsto
construct a new substation.

Florida Public Service Commission, Florida Power and Light, 1981
Docket No. 810002, Rate Case, testified on cost-of-service.

City of Talahassee - Surcharge Outside the City Limits, 1983.
Testified concerning margina and embedded costs inside and
outside the city limits.

Florida Public Service Commission, 1988, West Florida Natural Gas
Company. Testified on cost-of-service and rate design and why the
utility needed flexibility to meet competition.

Oklahoma Corporation Commission, 1988, Avoided Cost
Proceeding. Testified on the appropriate use of computer models to
determine avoided cost of generation.

Nova Scotia Board of Commissioners of Public Utilities, 1989, Nova
Scotia Power Rate Case. Tedtified on cost of service and rate
design.

Nova Scotia Board of Commissioners of Public Utilities, 1990, Nova
Scotia Power Rate Case. Tegtified on integrated resource planning,
cost of service and rate design

Nova Scotia Board of Commissioners of Public Utilities, 1993, Nova
Scotia Power Rate Case. Testified on cost of service and rate
design.

Board of Commissioners of Public Utilities of the Province of
Newfoundland and Labrador, 1990. Newfoundland and Labrador
Hydro rate case. Testified on integrated resource planning and rate
design.

Board of Commissioners of Public Utilities of the Province of
Newfoundland and Labrador, 1992, Newfoundland and Labrador
Hydro rate case. Testified on Cost of Service and Rate Design.

Board of Commissioners of Public Utilities of the Province of
Newfoundland and Labrador, 1992, Generic Hearing on Cost of
Service and Rate Design.

Board of Commissioners of Public Utilities of the Province of
Newfoundland and Labrador, 1995, In the Matter of an Inquiry Into
Issues Relating to Rural Rate Subsidies.

Public Service Commission Colorado, 1994, testified on behalf of
Public Service Company of Colorado on the proper use of dynamic
programming modelsin the utility’ s integrated resource planning
process.
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Federa Energy Regulatory Commission, 1994, Merger Case,
Testified on behalf of Central and Southwest utility concerning
production cost merger benefits.

Nova Scotia Board of Commissioners of Public Utilities, 1995, Nova
Scotia Power Rate Case. Testified on cost of service and rate
design.

Board of Commissioners of Public Utilities of the Province of
Newfoundland and Labrador, 1996, Newfoundland Power Rate
Casg, testified on cost of service and rate design.

Arkansas Public Service Commission, 1997, Arkansas Power and
Light Rate Case, testified concerning the market clearing prices for
power in deregulated markets and the relative competitive positions
of various generatorsin such markets.

Board of Commissioners of Public Utilities of the Province of
Newfoundland and Labrador, 2001, Newfoundland and Labrador
Hydro rate case. Testified on Cost of Service and Rate Design.

Board of Commissioners of Public Utilities of the Province of
Newfoundland and Labrador, 2003, Newfoundland Power rate case.
Testified on Cost of Service and Rate Design

Clients Served

Mr. Brockman's clients have included:
Ahlstrom Pyro Power

Alabama Electric Cooperative
Alberta Power Company

Balch and Bingham

Black and Veatch

Cadlifornia Energy Commission
Carolina Power and Light Company
Centra and Southwest Company
Centra Vermont Power Company
Chugach Electric Cooperative
Cincinnati Gas and Electric Company
Citibank

Commonwealth Edison Company
Duke Power Company

Enron

Entergy

Florida Public Service Commission
Georgia Power Company
Gainesville Gas Company

Hawaiian Electric Company
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Howery and Simon

Hydro One

McKinsey and Company

Mission Energy

Nevada Power Company

New Brunswick Power Company
New Y ork State Electric and Gas
Newfoundland Power

Niagara Mohawk

Nova Scotia Power Company
Oklahoma Gas and Electric Company
Ontario Power Generation

Pacific Gas and Electric Company
Public Service Company of Colorado
Public Service Company of New Mexico
Rochester Gas and Electric

SCANA

Southern California Edison

Tampa Electric Company

The City of Austin

The Southern Company
TransEnergie

West FloridaNatura Gas Company
The World Bank
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COST OF SERVICE PRINCIPLESAND PRACTICES

1.0 Principles

Cost of service studies are based upon afew basic principles which will be discussed in this
section.

1.1 Purpose of Cost of Service Studies

Cost of service studies are performed for severa reasons. The 1992 National Association of
Regulatory Utility Commissioners Electric Utility Cost Allocation Manual (the“NARUC
Manual”) on page 12 gives the following purposes for cost of service studies:

1 to attribute costs to different categories of customers based on how those
customers cause costs to be incurred;

2. to determine how costs will be recovered from customers within each
customer class;

3. to caculate costs of individua types of service based on the costs each
service requires the utility to expend;

4, to determine the revenue requirement for the monopoly services offered by a
utility operating in both monopoly and competitive markets; and

5. to separate costs between different regulatory jurisdictions.

The use of cost of service studiesto attribute cost responsibility follows logically from the
generally accepted principles of good rate design. James Bonbright was one of the first to
codify these principlesin his classic book Principles of Public Utility Rates. The Bonbright
principles which relate most to cost of service studies are:

1 effectivenessin yielding total revenue requirements;
2. fairnessin the apportionment of total cost of service among the different
ratepayers, and

3. static efficiency of the rate classes and rate blocks in discouraging wasteful
use of service while promoting al justified types and amounts of use:
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(@) inthe control of the total amounts of service supplied by the Company;

(b) inthe control of the relative uses of aternative types of service by
ratepayers (on-peak versus off-peak service or higher quality versus
lower quality service).

1.2 Embedded and Marginal Cost of Service Studies

There are two basic types of cost of service studies. Thefirst is called an embedded cost of
service study, the other is called amarginal cost of service study. Embedded cost of service
studies deal with the costs of existing utility plant and operating expenses. Marginal cost of
service studies deal with the costs of meeting future customer, energy and demand
requirements. Embedded cost of service studies|ook backward; margina cost of service
studies ook forward.

1.3 How Cost of Service Studies Achieve Bonbright's Goals

Bonbright'sfirst goal of effectivenessin yielding total revenue requirements applies only to
embedded cost of service studies. Thisisdone by first setting the total revenue
requirements which are substantially recovered between the customer classes with the
guidance of acost of service study.

The goa of achieving fairness in the apportionment of total cost of service among the
different ratepayers and preventing undue discrimination is the stated purpose of most
embedded cost of service studies. Fairnessin alocating revenuesis accomplished by
paying attention to one or both of two basic principles. Thefirst principleis"causdity"; the
second principleis "extent of use."

1.4 The Causality Principle

The causdlity principle holds that the customer (or customer characteristic) that causes a
cost to go up or down should bear that cost in a cost of service study. For example, if
demand on the system causes new transmission lines to be built, then transmission lines are
causally related to demand and customers should be allocated the costs of those lines based
on their respective demands. Most people fedl thisto befair. When the costs reflected are
marginal costs, it is thought to help achieve economic efficiency’.

! The concept of economic efficiency is based on the notion by an Italian economist, Vilfredo Paredo, who
reasoned that if people see what it costs society to produce all goods in society (marginal cost), they will
consume exactly the right amount of each good to make everyone as well off asthey can be. This principle
isknown as Paredo Optimality. If all competing goodsin society are not priced at marginal cost, then the
best that can be hoped for under marginal cost pricing is what is known as " Second Best".
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We can see the principle of causality in other aspects of life aswell. When you buy a house,
you usually pay an amount based on the cost to build it plus a contractor's commission.
Most people would not fedl it wasfair or efficient to price al houses the same no matter
how much they cost to build.

1.5 The Extent of Use Principle

The extent of use principleisgrounded in abelief that if you use something you ought to
pay for it (whether you caused it to be built or not). For example, extent of use advocates
would argue if you use athermal system'’s generation on an interruptible basis, you ought to
pay some of its fixed costs even though you may not be responsible for its construction.
The use of the non-coincident peak in the “average and excess generation demand
allocation technique” is based heavily on the extent of use philosophy. In many ways, the
extent of use principleis more of arate setting principle than acost of service principle, but
itisused so extensively to make decisionsin cost of service studiesthat it ishard to
separate the two.

Theideathat pricing based on extent of use seemsfair to most people can aso beillustrated
in everyday life. If one person buys a pizzabut cannot eat it al, the marginal cost of giving
it to someone elseis zero. If someone else wants it, however, it would seem fair to most
people to have them pay something for it - after al, they are eating it too. However, some
economists do not acknowledge such notions of fairness.

1.6 Fairnessvs. Efficiency

The principles of fairness (based on past causality and extent of use) and efficiency (based
primarily on future causality) are often in conflict.

It isthe job of the ratemaker to weigh these goals and decide what best balances peopl€'s
notions of fairness and society's need for efficiency.
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2.0 Practices

Implementing the principles over time has led to fairly widespread agreement on how
cost of service studies ought to be conducted. A discussion of the relevant practices
follows for both embedded and marginal cost of service studies.

2.1 Embedded Cost of Service Practices

2.1.1 Stepsin Performing an Embedded Cost of Service Study

There are three main steps involved in performing a cost of service study. These steps
are:

(2) functionalization;
(2) classification; and
(3) alocation.

Each of these stepsis a process of sub-dividing the utility's overall costsinto smaller
portions, each associated with specific customer classes and customer |oad characteristics
that cause the costs to occur (causality) or that a customer is thought to use (extent of
use).

2.1.2 Functionalization in Embedded Cost of Service

Functionalization is the process of deciding what purpose or “function” a utility
investment or expenditure services. Common examples of utility functions are
production, transmission and distribution. As an example of functionalization, consider
the cost of fuel burned at a power plant and the cost of carrying the investment in that
plant. These costs would be functionalized as production.

Functionalization is performed because it helps identify the costs of providing serviceto
various customer classes when the load characteristics of those customers change.

The costs assigned to the mgjor utility functional categories are often broken down further
into sub-categories associated with individual customers or groups of customers. For
example, if atransmission line was built just to serve a specific group of customers, the
cost of that line should be functionalized as transmission whose function isto service
only that group of customers. Thiswill promote fairness by ensuring that the cost of that
line will eventually be assigned only to that group of customers.
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2.1.3 Classification in Embedded Cost Service

Classification is the process of deciding what customer characteristics cause each
functionalized cost to increase or decrease as customer |oad characteristics change. Costs
are classified asincreasing or decreasing because of changesin number of customers,
demand on the system or energy consumed.

As an example, the following table shows the commonly accepted ways of classifying
production plant costs.

CLASSIFICATION OF PRODUCTION PLANT

FERC Uniform System Demand Energy

of Accounts No. Description Related Related
301-303 Intangible Plant X -
310-316 Steam Production X X
320-325 Nuclear Production X X
330-336 Hydraulic Production X X
340-346 Other Production X -

As the above table shows, production can be classified as demand and/or energy related.
Production costs are not usually classified as customer related. The amount of production
cost classified to demand (versus energy) is amatter of judgement. In order to decide
how to properly classify each item, the analyst must go through each one and ask whether
number of customers, demand or energy causes each cost item to increase. If extent of
use isto be acriterion, then the analyst must decide whether the extent of use of demand
or energy, or ssmply being a customer, constitutes afair classification of the item.

Transmission costs are usually classified as demand but may have some energy
component. Rarely are transmission costs considered to have a customer component
beyond directly assigned costs.

Distribution costs are usually classified as being somewhat related to demand and
customers, but not related to energy.

Even in simple tables such as those included in the NARUC Manual, classification can be
controversial because no single universally accepted method for classifying production,
transmission or distribution related costs exists.
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2.1.4 Allocation in Embedded Cost of Service

In the allocation step, the previously functionalized and classified costs are allocated to
the individual customer classes. Allocation to the classesis usually done in proportion to
each class share of the demand, energy or number of customers depending on how the
cost was classified in the prior step. The following example might prove useful in
understanding these concepts.

Suppose a utility has spent $50 in a year to provide a generating plant to serve two
customer classes. After investigation of the utility's accounting books, it was found that
$25 was spent at the power plant for fuel and $25 was associated with carrying the
investment in the power plant. Thefirst $25 cost would be functionalized as production
fuel and the second $25 cost would be functionalized as production carrying costs.

Next, suppose that consultation with the planners and operators of the plant revealed that:

1) the cost of fuel increases only as more energy is used from the plant; and

2) one-half of the investment in the plant was spent due to the system energy
requirements and the other one-half of the investment in the plant was due to system
demand requirements.

Applying the principle of causality, the $25 production fuel costs would be classified as
energy related, $12.50 of the carrying charges on the plant as demand related and the
$12.50 of the carrying charges as energy related.

To perform the allocation step it must first be determined how much demand and energy
requirement each of the two classes place on the system. Suppose in this example that
Class 1 isresponsible for two-thirds of the total demand at system peak but uses only
one-third of the total energy on the overall system. Class 1 has aworse load factor than
Class 2. Two-thirds of the $12.50 demand related carrying charges on the plant would be
allocated to Class 1 because that would be its share of the total demand. (The principle of
causality would suggest that they caused two-thirds of the demand costs.) Also, one-third
of the $37.50 energy related costs would be allocated to Class 1 because that isits share
of the total energy used from the plant.

2.1.5 Final Comments on Embedded Costs

In theory, the embedded cost of service study isrelatively smple. However, there are
hundreds of cost categories that must be properly functionalized, classified and allocated.
Cost of service practitioners have differences of opinion which result in different
treatments of different items. Other differences occur because utilities have different
factors driving the costs up or down.

In addition, there have been technological changes in production plant equipment and
load research capabilitiesin the last 30 years. If capturing cost causation is the goal, both
have changed what can and should be done with respect to cost allocation. Prior to the
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late 1960s, large inexpensive gas turbines were not available to the electric utility industry
for meeting peaking type loads. This meant that in many cases, fossil fuel steam plants
were constructed as both base load and peaking plants. Since the same type of plant was
constructed to serve both high and low load factor loads, the maximum demand on the
plants was al that really drove the cost of installing them. Under such circumstances,
classifying all thermal production plants as demand related made causal sense. However,
it still offended the ratemakers sense of fairness that classes using power off-peak under
such aclassification scheme might not be alocated any of the fixed costs of the
generating plants that served them. Thisled to the use of methods such as the average
and excess demand method which allocates a portion of production plant costs on energy
and a portion on each classes non-coincident demand (which is an extent of use idea).

The fact that good load research data was uncommon prior to the 1960s meant that cost of
service methods which required coincident peak data by class could not be used
effectively. Since the average and excess demand method required only class energy
consumption and non-coincident demands, it could be applied with very little load
research. It thus became a popular method with analysts who wanted to recognize the
fact that power plant planning involved balancing investment and operating costs that
varied with both demand and energy.

Newfoundland Hydro — 2003 General Rate Application Page 7 of 11



Prefiled Evidence: Larry Brockman Exhibit LBB-2

2.2 Marginal Cost of Service Practices

2.2.1 Purpose of Marginal Cost of Service Studies

Marginal cost of service studies attempt to calculate how the future costs of a utility
change with a change in demand, the number of customers or the amount of energy used.
This basic concept can be written as the change in cost, divided by the change in quantity
demanded or:

MC = ACosts/ AQuantity

Since the changes in costs in the above equation are changes in future costs, they cannot
be determined by examining the books and records of a company. Instead, they must be
determined from engineering studies or estimated from past trends.

2.2.2 Differences Between Marginal and Embedded Costs

Marginal cost of service study practice is different from embedded cost of service study
practice in several ways. One difference already alluded to isthat marginal cost of
service studies look forward to how costs change in the future rather than backward asin
embedded cost of service studies. Margina cost of service studies are mostly concerned
with what causes the costs to change rather than extent of use notions of fairness.
Marginal cost of service studies do not usually go through the steps of functionalization,
classification and allocation in the same way as embedded cost of service studies.
Instead, they rely more on engineering calculations and hypothetical studies which ask "if
the utility experiences an increase in the number of customers, demand or energy how
will future costs increase?’” Marginal cost of service studies usually recognize that time
of use can be important in how the costs change and are usually performed for on-peak
and off-peak time periods. Thereis not as much of afocus on customer classes except for
the differencesin losses, metering and billing. Marginal cost of service studies are
usually time differentiated. That is, they calculate marginal costs on-peak and off-peak.
Marginal cost of service studies generally are performed to determine the marginal
customer, demand and energy costs.

2.2.3 Difficultiesin Determining Mar ginal Costs

Marginal costs can be difficult to determine for several reasons. First, since they are
determined by doing engineering calculations or simulations of the future, the results are
heavily dependent on the assumptions about how costs will change in the future. The last
20 years of electric utility history is replete with examples of how poorly these future
costs were estimated, either because of inaccurate input data, or simulation models which
did not capture the changes in costs accurately.
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There is also abasic timing dilemmathat must be addressed when dealing with marginal
cost studies. For example, if more energy is demanded from most power systemsin the
next hour, there is no time and usually no need to build additional plant to supply the
energy. The changein costs to serve the additional requirementsis therefore just the
changein fuel and variable operating costs of certain power plants. When the time period
or the quantity is small enough so that additional plant is not needed, the resulting change
in costs is known as short run marginal cost. A simple small spike in demand would have
no effect on the costs of the system in the short run. The short run marginal costs on such
a system would therefore be said to be the variable fuel and operating costs for energy and
zero for demand. To relate these costs to the individual classes |osses would be factored
in at various voltage levels at which the customers are served.

When the time period for which the margina cost study is performed is longer, change in
demand and energy requirements will generally be larger and additional generating,
transmission and distribution plant may need to be built to serve theincrease. When this
becomes the case, the resulting marginal costs are known as long run marginal costs.
Because the changes we are dealing with over longer periods are larger, they are often
called incremental costs rather than marginal costs and are often simulated by adding a
fixed amount of demand and energy to the utility load curve and studying what happens
to the costs in the planning process. The amount of incremental load to be added in these
studies can effect the outcome because it affects the type of plant that may be added.

In the end, it is the use to which the margina costs are to be put that determines whether
we should use long run or short run marginal costs and for how long into the future we
want to calculate them. Some regulators believe that when marginal costs will be low for
along timeinto the future they should reflect those low costs in the tail blocks of the rates
and let the customers enjoy the advantages of low cost power for that time. Others
believe that because customers are making long run equipment purchasing decisions the
long run marginal costs should be brought back to the present and reflected in the rates.

2.24 Marginal Customer Related Costs

The basic question to be answered by a marginal customer related cost study is“how do
the costs change in the future if we add another customer?’ This question is usually
answered by asking the planning engineers what they would add if a new customer was
connected to the system. A new meter and service drop would obviously be required and
additional billing costs would be incurred. Instead of assigning the average embedded
costs of such devices as we did in embedded cost studies we would assign the costs of all
new equipment. Asnew customers are added, system standards would require additions
and upgrades to the distribution system to meet the increased demands. Thisisthe same
argument used in the minimum size distribution system in the embedded cost of service
studies. One way of capturing how the fixed costs of the distribution system change
when a customer is added is the Natural Economic Research Associates (“NERA™)
facilities charge method, this method was used by Newfoundland Power in their 1997
Margina Cost Study.
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2.2.5Marginal Energy Related Costs

Thereisrelatively little controversy over the short run marginal energy costs of a power
system. They are usually taken to be the fuel and variable operating costs of the
generating unit which will supply the next kilowatt hour in any given hour. For time of
use pricing purposes they are often averaged over the off-peak and on-peak times. In the
long run, some systems will have marginal energy costs that include some fixed costs
because the increases in energy may cause the utility to invest in new plant ssimply
because more energy isrequired. An example is pollution equipment that would need to
be added to power plants to keep the utility below emissions caps. For isolated systems
relying on water power, firm energy criteria may mean that increases in energy will
require system expansion whether peak demands increase or not.

To determine the short run marginal energy costs on complicated systems, production
cost computer simulations are performed. To determine the long run marginal costs on
systems where firm energy criteria may be controlling, system generation expansion
studies should be performed. The long run marginal energy costs can then be calculated
by taking the changes in costs divided by the energy that caused them. The time value of
money must be appropriately treated in such analyses.

2.2.6 Marginal Demand Related Costs

The marginal demand related costs are the change in costs for a change in demand. In the
short run, these costs are zero as we discussed above. However, in the long run increases
in demand cause additional distribution, transmission and generation plant to be built.
Determining the marginal cost of demand is usually done by examining all parts of the
system separately.

The margina demand related costs of the distribution system can be determined in
several ways. Thefirst isto ssimply do aregression analysis of the expenditures on the
distribution system over some past period of time with demand as an independent
variable. The second way isto do engineering “what if?” studies where the planning
engineers are asked to calculate the difference in costs of a hypothetical system with
different levels of demand. The two methodsyield similar resultsif inflationis
accounted for and distribution technology does not change much.

The margina demand related costs of transmission are calculated in much the same way
as distribution the difference being that “number of customers’ would not be an
independent variable in any historical regressions. It isimportant to make sure that any
costs of transmission lines directly associated with new power plants be treated in the
same way asthe plants. That is, if the plants were built primarily to satisfy firm energy
criteriathey should not be included in the marginal demand related costs.
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Several methods have been devised to calculate the marginal demand related costs of the
generation system. They can be lumped into three major categories: system planning
methods, proxy unit methods or regression models. The regression methods are not often
used on generation systems and | shall not discuss them further.

The system planning methods use some sort of generation expansion planning tools to
examine the effect an increase in demand has on the future generation expansion plans of
the utility. A base caseis often created, then demand is increased by 50 to100 MW and a
new plan is produced. The difference in the costs of these two plansistaken to be the
marginal demand related cost of the system.

The proxy unit method does not use afull planning simulation. It ssmply assumes that the
cost of deferring the lowest cost way of meeting future demand is the marginal demand
related cost. Thisis often the cost of deferring a simple cycle combustion turbine divided
by its capacity.

The situation is complicated to a large degree by the complex interaction between
increases in demand and increasesin energy. Increasesin demand usually cause the
addition of combustion turbines; however, on systems with high energy costs this may not
be the case. Increasing demand on these systems may accel erate the construction of base
load plants because the fuel savings from such actions more than justifies building them
instead of the combustion turbine. In that case, the marginal demand related cost is often
taken to be the cost of the base load plant minus the fuel savings.

Systems with firm energy criteria can also make it difficult to calculate the marginal
generation demand related costs. With these systems, the generation expansion plan
sometimes appears not to change when demand isincreased or reduced. Thisis because
the firm energy criteriais controlling the expansion plan. In such cases, the marginal cost
of demand on the generation system may be close to zero.

The best method for calculating the marginal demand related cost of generation depends
on the system. For simple systems that are close to having the optimal generation mix,
the proxy unit method yields good results. For more complicated systems, or those with
firm energy criteria, it is best to perform planning studies to determine the effects of
changing demand.

2.2.7 Final Commentson Marginal Costs

There are additional costs not captured in the marginal customer, demand and energy
techniques described. These are administrative and general (“A&G”) costs. Inthelong
run, some of these costs will also increase if more customers, demand or energy occurs.
They are usually accounted for by calculating a historical percentage, known as A& G
loading, and adding them to the costs for demand and customer related marginal costs.
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Peak & Energy Forecast
From Hydro’s 1990 Hearing
Table 1, Page 23 of T. D. Collett Evidence

Peak Energy
Y ear (MW) (GWh) L oad Factor
1990 1,422 7,384 59%
1991 1,473 7,693 60%
1992 1,544 7,883 58%
1993 1,602 8,054 57%
1994 1,650 8,232 57%
1995 1,693 8,331 56%
1996 1,745 8,549 56%
1997 1,760 8,692 56%
1998 1,761 8,824 57%
1999 1,796 8,992 57%
Annual Growth Rates 2.63% 2.21%

Peak & Energy Forecast
From Hydro’s 2003 Hearing
Table 8, Page 37 of Production Evidence

Peak Energy
Y ear (MW) (GWh) L oad Factor
2003 1,578 8,441 61%
2004 1,602 8,504 61%
2005 1,607 8,512 60%
2006 1,613 8,556 61%
2007 1,624 8,606 60%
2008 1,634 8,653 60%
2009 1,643 8,716 61%
2010 1,654 8,793 61%
2011 1,666 8,865 61%
2012 1,728 9,309 61%
Annua Growth Rates 1.01% 1.09%
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An Overview of Demand Side Management
Demand Side Management (DSM) is an attempt to influence load through direct means
(such as water heater controls), or indirect means (such asrate design). DSM is generally

targeted at one of the following categories':

1. Conservation

2. Load Management

3. Fuel Substitution

4. Load Building

5. Self-Generation

Conservation is an improvement in energy efficiency that results in reduced energy and

demand usage. Examples of conservation programs include putting additional insulation

in ahome attic, and encouraging more efficient appliances. Conservation is encouraged

mostly through appropriate energy rates, or by direct programs by the utility. The savings

from conservation include both fuel not burned at power plants and the resources saved

from not building power plants and other load serving facilities.

! See the California Standard Practice Manual (2001) Appendix 1, which has become a handbook for many
states using DSM because it was one of the first to document the common DSM testsin a standardized
manner.
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Load Management (i.e., sometimes referred to as demand management) either eliminates
peak load, or shiftsit from peak to off-peak times. Examples of load management include
water heater controllers, which shift the demand to off-peak times, and interruptible load
programs. The savings from load management programs are primarily the savingsin
resources from not having to build additional power plants and transmission and

distribution lines to serve the peak load.

Fuel substitution shifts load from one fuel (such as electricity) to another (such as natural
gas). Examples of afuel substitution program include encouraging gas-fired water heaters,
which convert energy to heat more efficiently than first converting gas to electricity and
then converting the electricity back to heat. The savings from fuel substitution include

deferred power plants and lines, plus any net fuel savings.

Load building is an attempt to increase load in some time period, such as an attempt to
more efficiently utilize available off-peak capacity to spread fixed costs over more kWh
and thus reduce rates. Self-generation may also be encouraged where customers can

generate more efficiently than the utility.

DSM objectives are usually determined by cost-effectiveness tests and the major drivers
of the utility’ s generation expansion plans. A utility that is particularly concerned about
peak demand driving the need for new plant additions would probably target load
management programs heavily, whereas a utility that is concerned more about not

burning precious fossil fuels might target conservation programs more heavily.
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DSM should be cost-effective. There are several types of cost-effectiveness tests”. They
are:

1. Participant Test

2. Rates Impact Measure (RIM)

3. Program Administrator Cost (PAC)

4. Total Resource Test (TRC)

The Participant Test measures the cost effectiveness to the person participating in the
DSM program. If a customer hasto pay for someor al of the insulation in an attic
insulation program, the present value of their costs should be less than the present value
of the savingsin electric bills over time. It is very difficult to get participants to engage in

DSM programs that are not cost-effective to them.

The Rate Impact Measure (RIM) measures whether a program will reduce the electric
bills of the total body of ratepayers over time. In order to pass this test, programs must
cost less on a per kWh basis than they save in fuel and other resources. The idea behind
the RIM test isthat ratepayers as a whole should not be made to encourage programs that

will drive their rates up.

The Program Administrator Cost (PAC) test measures the cost-effectiveness of the
program to the administrator of the program (including any rebates they have to pay and

revenues they receive for administering the program).

% 1bid.
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The Total Resource Test (TRC) measures the present value of total resources that are
used to implement the program against the total resources saved. The TRC is sometimes
extended to include all externalities (such asair pollution) and isthen called a Societal

Test.

In summary, DSM programs are usually chosen to manage demand and energy in such a
way as to save more than they cost. The choice of one program type (conservation, load
management, etc.) isdriven by what is driving the addition of plants on the system. The

programs should be attractive to the participants and non-participants.
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Chapter |
| NTRODUCTI ON:  BASI C METHODOL OGY

Background
Since the 1970s, conservation and | oad nmanagenent prograns have been

pronmoted by the California Public Uilities Conm ssion (CPUC) and the California
Energy Conmi ssion (CEC) as alternatives to power plant construction and gas
supply options. Conservation and | oad managenent (C&M prograns have been
implenmented in California by the major utilities through the use of ratepayer
noney and by the CEC pursuant to the CEC | egislative mandate to establish energy
ef ficiency standards for new buil di ngs and appliances.

Wil e cost-effectiveness procedures for the CEC standards are outlined
in the Public Resources Code, no such official guidelines existed for
utility-sponsored prograns. Wth the publication of the Standard Practice for
Cost-Benefit Analysis of Conservation and Load Managenent Prograns in February,
1983, this void was substantially filled. Wth the informal "adoption" one year
| ater of an appendi x that identified cost-effectiveness procedures for an "Al
Rat epayers" test, C&.M program cost effectiveness consisted of the application of
a series of tests representing a variety of perspectives--participants, non-
participants, all ratepayers, society, and the utility.

The Standard Practice Manual was revised again in 1987-88. The primary
changes (relative to the 1983 version), were: (1) the renam ng of the “Non-
Participant Test” to the “Ratepayer Inpact Test“; (2) renaning the All-Ratepayer
Test” to the “Total Resource Cost Test.”; (3) treating the “Societal Test” as a

variant of the “Total Resource Cost Test;” and, (4) an expanded expl anati on of
“demand-si de” activities that should be subjected to standard procedures of
benefit-cost anal ysis.

Further changes to the manual captured in this (2001) version were pronpted
by the cunul ative effects of changes in the electric and natural gas industries
and a variety of changes in California statute related to these changes. As part
of the major electric industry restructuring |legislation of 1996 (AB1890), for
exanpl e, a public goods charge was established that ensured m ni mum fundi ng
| evel s for “cost effective conservation and energy efficiency” for the 1998-2002
period, and then (in 2000) extended through the year 2011. Additi onal
| egislation in 2000 (AB1002) established a natural gas surcharge for simlar
purposes. Later in that year, the Energy Security and Reliability Act of 2000
(AB970) directed the California Public Utilities Comm ssion to establish, by the
Spring of 2001, a distribution charge to provide revenues for a self generation



program and a directive to consider changes to cost-effectiveness nmethods to
better account for reliability concerns.

In the Spring of 2001, a new state agency—the Consunmer Power and
Conservation Financing Authority was created. This agency is expected to provide
addi tional revenues—n the formof state revenue bonds---that could suppl enent
t he anount and type of public financial resources to finance energy efficiency
and self generation activities.

The nodifications to the Standard Practice Manual reflect these nore recent
devel opnents in several ways. First, the “Uility Cost Test” is renamed the
“Program Admi nistrator Test” to include the assessnent of progranms nanaged by
ot her agenci es. Second, a definition of self generation as a type of “denmand-
side” activity is included. Third, the description of the various potenti al
el ements of “externalities” in the Societal version of the TRC test is expanded.
Finally the limtations section outlines the scope of this manual and el aborates
upon the processes traditionally instituted by inplenenting agencies to adopt
val ues for these externalities and to adopt the the policy rules that acconpany
t hi s manual .

Denmand Si de Managenent Categories and Program Definitions

One inportant aspect of establishing standardi zed procedures for
cost-effectiveness evaluations is the devel opnment and use of consi stent
definitions of categories, prograns, and program el ements.

Thi s nanual enploys the use of general program categories that
di stinguish between different types of demand-si de managenent
prograns--conservation, |oad managenent, fuel substitution, |oad building and
sel f-generation. Conservation prograns reduce electricity and/or natural gas
consunption during all or significant portions of the year. ‘Conservation’ in
this context includes all ‘energy efficiency inprovenents’. An energy efficiency
i mprovenent can be defined as reduced energy use for a conparable Ievel of
service, resulting fromthe installation of an energy efficiency neasure or the
adoption of an energy efficiency practice. Level of service may be expressed in
such ways as the volunme of a refrigerator, tenperature |levels, production output
of a manufacturing facility, or lighting |level per square foot. Load managenent
prograns may either reduce electricity peak demand or shift demand from on-peak
t o non- peak peri ods.

Fuel substitution and | oad building prograns share the conmon feature
of increasing annual consunption of either electricity or natural gas relative to
what woul d have happened in the absence of the program This effect is
acconmplished in significantly different ways, by inducing the choice of one fue
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over another (fuel substitution), or by increasing sales of electricity, gas, or
electricity and gas (load building). Self generation refers to distributed
generation (DG installed on the custoner’s side of the electric utility neter,
whi ch serves sone or all of the custonmer's electric |oad, that otherw se would
have been provided by the central electric grid.

In some cases, self generation products are applied in a conbi ned heat
and power manner, in which case the heat produced by the self generation
product is used on site to provide sonme or all of the custoner’s thermal needs.
Sel f generation technol ogies include, but are not limted to, photovoltaics, w nd
turbines, fuel cells, nicroturbines, small gas-fired turbines, and gas-fired
i nternal conbusti on engi nes.

Fuel substitution and | oad building prograns were relatively newto
demand- si de managenent in California in the [ate 1980s, born out of the
convergence of several factors that translated into average rates that
substantially exceeded nmargi nal costs. Proposals by utilities to inplenent
prograns that increase sales had pronpted the need for additional procedures for
estimating program cost effectiveness. These procedures maybe applicable in a new
context. AB 970 anmended the Public Utilities Code and provided the notivation to
devel op a cost-effectiveness nethod that can be used on a common basis to
evaluate all prograns that will renove electric |oad fromthe centralized grid,

i ncludi ng energy efficiency, |oad control/demand-responsi veness prograns and

sel f-generati on. Hence self-generation was al so added to the list of denand side
managenent prograns for cost-effectiveness evaluation. In some cases Self-
generation progranms installed with increnmental |oad are al so included since the
definition of self-generation is not necessarily confined to projects that reduce
el ectric load on the grid. For exanpl e, suppose an industrial custoner installs
a new facility with a peak consunption of 1.5 MW with an integrated on-site 1.0
MN gas fired DG unit. The conbi ned i npact of the new facility is |oad building

since the new facility can draw up to 0.5 MNVNfromthe grid, even when the DG unit
is running. The proper characterization of each type of demand-si de nanagenent
programis essential to ensure the proper treatnment of inputs and the appropriate
interpretation of cost-effectiveness results.

Categorizing prograns is inportant because in many cases the sane
specific device can be and shoul d be evaluated in nore than one category. For
exanpl e, the pronotion of an electric heat punp can and should be treated as part
of a conservation programif the device is installed in lieu of a less efficient
el ectric resistance heater. If the incentive induces the installation of an
el ectric heat punp instead of gas space heating, however, the program needs to be
consi dered and evaluated as a fuel substitution program Simlarly, natural gas-
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fired self-generation, as well as self-generation units using other non-renewabl e
fossil fuels, must be treated as fuel-substitution. In cormmon with other types of
fuel -substitution, any costs of gas transm ssion and distribution, and
environmental externalities, nmust be accounted for. In addition, cost-
ef fectiveness anal yses of self-generation should account for utility
i nterconnection costs. Sinmlarly, a thernal energy storage device should be
treated as a | oad managenent program when the predom nant effect is to shift
load. If the acceptance of a utility incentive by the custoner to, install the
energy storage device is a decisive aspect of the custonmer's decision to remain
an electric utility custonmer (i.e. to reject or defer the option of installing a
gas-fired cogeneration systen), then the predom nant effect of the thermal energy
storage device has been to substitute electricity service for the natural gas
service that would have occurred in the absence of the program

In addition to Fuel Substitution and Load Buil di ng Prograns, recent

utility program proposals have included reference to "load retention," "sales

retention," "market retention," or "customer retention" prograns. |In nost cases,
the effect of such progranms is identical to either a Fuel Substitution or a Load
Bui | di ng progrant-sal es of one fuel are increased relative to sales without the
program A case may be nade, however, for defining a separate category of program

n

called "load retention." One unanbi guous exanple of a load retention programis
the situation where a program keeps a custoner fromrelocating to another utility
service area. However, conputationally the equations and guidelines included in
this manual to accommpdate Fuel Substitution and Load Buil di ng prograns can al so

handl e this special situation as well.

Basi ¢ Met hods

This nanual identifies the cost and benefit conponents and

cost-effectiveness cal cul ati on procedures from four major perspectives:

Partici pant, Ratepayer |Inpact Measure (RIM, Program Adnmi nistrator Cost (PAC),
and Total Resource Cost (TRC). A fifth perspective, the Societal, is treated as a
variation on the Total Resource Cost test. The results of each perspective can be
expressed in a variety of ways, but in all cases it is necessary to calculate the
net present value of programinpacts over the lifecycle of those inpacts.

Table | summarizes the cost-effectiveness tests addressed in this
manual . For each of the perspectives, the table shows the appropriate neans of
expressing test results. The primary unit of neasurement refers to the way of
expressing test results that are considered by the staffs of the two Conmi ssions
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as the nost useful for summarizing and conparing demand-si de nmanagenent (DSM
program cost - ef fecti veness. Secondary indicators of cost-effectiveness represent
suppl enental neans of expressing test results that are likely to be of particular

val ue for certain types of proceedings, reports, or prograns.

Thi s manual does not specify how the cost-effectiveness test results
are to be displayed or the level at which cost-effectiveness is to be cal cul ated
(e.g. groups of prograns, individual prograns, and programelenments for all or
some prograns). It is reasonable to expect different levels and types of results
for different regulatory proceedings or for different phases of the process used
to establish proposed programfunding levels. For exanple, for summary tables in
general rate case proceedings at the CPUC, the nost appropriate tests may be the
RIMIifecycle revenue inpact, Total Resource Cost, and Program Admi ni strator Cost
test results for prograns or groups of prograns. The analysis and revi ew of
program proposals for the same proceedi ng may include Participant test results
and various additional indicators of cost-effectiveness fromall tests for each
i ndi vidual programelenent. In the case of cost effectiveness eval uations
conducted in the context of integrated |ong-termresource planning activities,
such detail ed exam nation of multiple indications of costs and benefits may be
i mpractical .



Tabl e |
COST- EFFECTI VENESS TESTS
PARTI Cl PANT

Primry Secondary
Net present value (all D scount ed payback (years)
partici pants)
Benefit-cost ratio
Net present val ue (average
parti ci pant)

RATEPAYER | MPACT NMEASURE
Primary Secondary
Li fecycl e revenue i npact per
Unit of energy (kW or therm

or demand custoner (kW Li fecycl e revenue inpact per unit

Annual revenue inpact (by year, per
Net present val ue kWh, kW therm or customner)

First-year revenue inpact (per kW, kW
therm or custoner)

Benefit-cost ratio
TOTAL RESOURCE COST

Primry Secondary
Net present val ue (NPV) Benefit-cost ratio (BCR)

Levelized cost (cents or dollars per unit
of energy or demand)

Soci etal (NPV, BCR
PROGRAM ADM NI STRATOR COST

Primary Secondary
Net present val ue Benefit-cost ratio

Level i zed cost (cents or dollars per unit
of energy or demand)



Rat her than identify the precise requirenents for reporting
cost-effectiveness results for all types of proceedings or reports, the approach
taken in this manual is to (a) specify the conponents of benefits and costs for
each of the nmjor tests, (b) identify the equations to be used to express the
results in acceptable ways; and (c) indicate the relative value of the different
units of measurenent by designating primary and secondary test results for each
t est.

It should be noted that for sone types of demand-si de managenent
prograns, neani ngful cost-effectiveness anal yses cannot be perfornmed using the
tests in this manual. The foll owing guidelines are offered to clarify the
appropriated "match" of different types of progranms and tests:

1. For generalized information prograns (e.g. when custoners are provided
generic information on nmeans of reducing utility bills w thout the
benefit of on-site evaluations or custonmer billing data),
cost-effectiveness tests are not expected because of the extrene
difficulty in establishing neaningful estinates of |oad inpacts.

2. For any program where nore than one fuel is affected, the preferred
unit of neasurenment for the RIMtest is the lifecycle revenue inpacts
per customer, with gas and el ectric conponents reported separately for
each fuel type and for conbined fuels.

3. For | oad building progranms, only the RRMtests are expected to be

appli ed. The Total Resource Cost and Program Adm nistrator Cost tests are

intended to identify cost-effectiveness relative to other resource options.

It is inappropriate to consider increased |load as an alternative to other

suppl y options.

4. Level i zed costs may be appropriate as a supplenentary indicator of
cost per unit for electric conservation and | oad managenent prograns
relative to generation options and gas conservation prograns relative
to gas supply options, but the levelized cost test is not applicable
to fuel substitution progranms (since they conbi ne gas and electric
effects) or load building prograns (which increase sales).

The delineation of the various neans of expressing test results in
Table 1 is not nmeant to di scourage the continued devel opnent of additional
vari ations for expressing cost-effectiveness. O particular interest is the
devel opnent of indicators of program cost effectiveness that can be used to
assess the appropriateness of program scope (i.e. level of funding) for Genera
Rat e Case proceedings. Additional tests, if constructed fromthe net present
worth in conformance with the equations designated in this manual, could prove
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useful as a neans of devel opi ng nmet hodol ogi es that will address issues such as
the optimal timng and scope of demand-si de managenent progranms in the context of
overal | resource planning.

Bal anci ng the Tests

The tests set forth in this manual are not intended to be used individually
or inisolation. The results of tests that neasure efficiency, such as the Total
Resource Cost Test, the Societal Test, and the Program Adm ni strator Cost Test,
nmust be conpared not only to each other but also to the Ratepayer |npact Measure
Test. This nulti-perspective approach will require program adm ni strators and
state agencies to consider tradeoffs between the various tests. Issues related to
the precise weighting of each test relative to other tests and to devel opi ng
formulas for the definitive bal ancing of perspectives are outside the scope of
this manual. The manual, however, does provide a brief description of the
strengt hs and weaknesses of each test (Chapters 2, 3, 4, and 5) to assist users

in qualitatively weighing test results.

Limtations: Externality Values and Policy Rul es

The list of externalities identified in Chapter 4, page 27, in the
di scussion on the Societal version of the Total Resource Cost test is broad,
illustrative and by no neans exhaustive. Traditionally, inplenenting agencies
have i ndependently determ ned the details such as the conponents of the
externalities, the externality values and the policy rules which specify the
contexts in which the externalities and the tests are used

External ity val ues

The values for the externalities have not been provided in the manual .
There are separate studies and net hodol ogies to arrive at these val ues.
There are al so separate processes instituted by inplenenting agencies before
such val ues can be adopted formally.

Pol i cy Rul es

The appropriate choice of inputs and input conponents vary by program
area and project. For instance, |ow income prograns are evaluated using a
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broader set of non-energy benefits that have not been provided in detail in
this nanual . I nplenenting agencies traditionally have had the discretion to
use or to not use these inputs and/or benefits on a project- or program
specific basis. The policy rules that specify the contexts in which it is
appropriate to use the externalities, their conponents, and tests nentioned
in this nanual are an integral part of any cost-effectiveness eval uation.
These policy rules are not a part of this manual .

To summari ze, the manual provides the nmethodol ogy and the cost-benefit

cal cul ations only. The inplenmenting agencies (such as the California Public
Utilities Conm ssion and the California Energy Conm ssion) have traditionally
utilized open public processes to incorporate the diverse views of stakehol ders
bef ore adopting externality values and policy rules which are an integral part of
the cost-effectiveness eval uation

11



Chapter 2
PARTI Cl PANT TEST

Definition

The Participants Test is the nmeasure of the quantifiable benefits and

costs to the custoner due to participation in a program Since nany custonmers do
not base their decision to participate in a programentirely on quantifiable
vari ables, this test cannot be a conplete nmeasure of the benefits and costs of a
programto a custoner.

Benefits and Costs

The benefits of participation in a demand-side programinclude the
reduction in the custonmer's utility bill(s), any incentive paid by the utility or
other third parties, and any federal, state, or local tax credit received. The
reductions to the utility bill(s) should be cal cul ated using the actual retai
rates that would have been charged for the energy service provided (electric
demand or energy or gas). Savings estimates should be based on gross savings, as
opposed to net energy savi ngs'.

In the case of fuel substitution programnms, benefits to the participant
al so include the avoi ded capital and operating costs of the equipnent/appliance
not chosen. For l|oad building prograns, participant benefits include an increase
in productivity and/or service, which is presumably equal to or greater than the
productivity/ service without participating. The inclusion of these benefits is
not required for this test, but if they are included then the Societal test
shoul d al so be perforned.

The costs to a custonmer of program participation are all out of-pocket

expenses incurred as a result of participating in a program plus any increases
in the customer's utility bill(s). The out-of-pocket expenses include the cost of
any equi prment or materials purchased, including sales tax and installation; any

ongoi ng operation and mai nt enance costs; any renoval costs (| ess sal vage val ue);

! Gross energy savings are considered to be the savings in energy and demand seen by the participant at the meter. These
are the appropriate program impacts to calcul ate bill reductions for the Participant Test. Net savings are assumed to be
the savings that are attributable to the program. That is, net savings are gross savings minus those changes in energy use
and demand that would have happened even in the absence of the program. For fuel substitution and load building
programs, gross-to-net considerations account for the impacts that would have occurred in the absence of the program.
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and the value of the custonmer's time in arranging for the installation of the

measure, if significant.

How t he Results Can be Expressed

The results of this test can be expressed in four ways: through a net
present value per average participant, a net present value for the total program
a benefit-cost ratio or discounted payback. The primary neans of expressing test
results is net present value for the total program discounted payback
benefit-cost ratio, and per participant net present value are secondary tests.

The di scounted payback is the nunber of years it takes until the
cunul ati ve di scounted benefits equal or exceed the cunul ative di scounted costs.
The shorter the discounted payback, the nore attractive or beneficial the program
is to the participants. Al though "payback period" is often defined as
undi scounted in the textbooks, a discounted payback period is used here to
approxi mate nore closely the consumer's perception of future benefits and costs.?

Net present value (NPVp) gives the net dollar benefit of the program
to an average participant or to all participants discounted over sone specified
time period. A net present value above zero indicates that the programis
beneficial to the participants under this test.

The benefit-cost ratio (BCRp) is the ratio of the total benefits of a
programto the total costs discounted over sone specified tine period. The
benefit-cost ratio gives a neasure of a rough rate of return for the programto
the participants and is also an indication of risk. A benefit-cost ratio above

one indicates a beneficial program

21t should be noted that if a demand-side program is beneficial to its participants (NPVp > 0 and BCRp > 1.0) using a
particular discount rate, the program has an internal rate of return (IRR) of at |east the value of the discount rate.
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Strengths of the Partici pant Test
The Participants Test gives a good "first cut" of the benefit or
desirability of the programto custonmers. This information is especially useful

for voluntary prograns as an indication of potential participation rates.

For programs that involve a utility incentive, the Participant Test
can be used for program design considerations such as the m ninumincentive
| evel, whether incentives are really needed to induce participation, and whether
changes in incentive levels will induce the desired anmount of participation

These test results can be useful for program penetration anal yses and
devel opi ng program participation goals, which will mnimze adverse ratepayer
i npacts and maxi m ze benefits.

For fuel substitution prograns, the Participant Test can be used to
det erm ne whether program participation (i.e. choosing one fuel over another)
will be in the long-run best interest of the customer. The prinmary nmeans of
establ i shing such assurances is the net present value, which | ooks at the costs
and benefits of the fuel choice over the life of the equi pnment.

Weaknesses of the Partici pant Test

None of the Participant Test results (discounted payback, net present
val ue, or benefit-cost ratio) accurately capture the conplexities and diversity
of custoner decision-maki ng processes for demand-si de nmanagenent investnents.

Until or unless nore is known about custoner attitudes and behavi or,
interpretations of Participant Test results continue to require considerable
judgnent. Participant Test results play only a supportive role in any assessnent
of conservation and | oad managenent prograns as alternatives to supply projects.

For nul ae
The following are the formulas for di scounted payback, the net present
val ue (NPVp) and the benefit-cost ratio (BCRp) for the Participant Test.

NPVp = Bp - Cp
NI:)Vavp = ( Bp - Cp) /P
BCRp = Bp / Cp
DPp = Min j such that Bj > Cj
Where:
NPV, = Net present value to all participants
NPV avp = Net present value to the average participant
BCR, = Benefit-cost ratio to participants
DP, = Discounted payback in years
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Bp = NPV of benefit to participants

Cp = NPV of costs to participants

Bj = Cumulative benefits to participantsin year |
Cj = Cumulative costs to participants in year |

P = Number of program participants

= First year in which cumulative benefits are cumulative costs.
d = interest rate (discount)

The Benefit (Bp) and Cost (Cp) terms are further defined as follows:

N BR;+ TC+ INC, N ABx+PACy
Bp = 2 +2
t=1 (1+d)** t=1 (1+d) **
N PC;+ Bl
c = >
t=1 (L+d)*
Where:
BR, = Bill reductionsin year t
Bl, = Bill increasesin year t
TC, = Tax creditsin year t
INC, = Incentives paid to the participant by the sponsoring
utility in year t3
PC = Participant costs in year t to include:

olnitial capital costs, including sales tax*

® Some difference of opinion exists as to what should be called an incentive. The term can be interpreted broadly to
include almost anything. Direct rebates, interest payment subsidies, and even energy audits can be called incentives.
Operationally, it is necessary to restrict the term to include only dollar benefits such as rebates or rate incentives (monthly
bill credits). Information and services such as audits are not considered incentives for the purposes of these tests. If the
incentive is to offset a specific participant cost, asin arebate-type incentive, the full customer cost (before the rebate
must be included in the PC; term

* 1f money is borrowed by the customer to cover this cost, it may not be necessary to calcul ate the annual mortgage and
discount this amount if the present worth of the mortgage payments equals the initial cost. This occurs when the discount
rate used is equal to the interest rate of the mortgage. If the two rates differ (e.g. aloan offered by the utility), then the
stream of mortgage payments should be discounted by the discount rate chosen.
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0 Ongoi ng operation and mai nt enance costs include fuel cost

o0 Renpoval costs, |ess sal vage val ue

o Val ue of the custoner's tinme in arranging for
installation, if significant

PAC; = Partici pant avoided costs in year t for alternate fue
devi ces (costs of devices not chosen)
Aby = Avoi ded bill fromalternate fuel in year t

The first summation in the Bp equation should be used for conservation and
| oad managenent prograns. For fuel substitution prograns, both the first and
second sunmmations shoul d be used for Bp.

Note that in nost cases, the custoner bill inpact terns (BRt, Blt, and ABy)
are further determned by costing period to reflect |oad inpacts and/or rate
schedul es, which vary substantially by tinme of day and season. The fornulas for
t hese variables are as follows:

BR' = 2 (AEG: x ACE: X Kit) + 2(ADG: x AC:D: x Kit) + OBR
i=1 i=1
AB; = (Use BRt fornula, but with rates and costing periods

appropriate for the alternate fuel utility)

I |
Bl: =X (AEG: x AC E x (K- 1)) + X (ADG; x AC:D; x (K- 1)) + OBI,

i=1 i=1
wher e
AEG Reduction in gross energy use in costing period i in
year t
ADG Reduction in gross billing demand in costing period
in year t
AC. E, = Rate charged for energy in costing period i in year t
AC. D, = Rat e charged for denmand in costing period i in year t
Ki 1 when AEG, or ADG: is positive (a reduction) in
costing period i in year t, and zero otherw se
OBR O her bill reductions or avoided bill paynents (e.g.
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custoner charges, standby rates).
Bl , O her bill increases (i.e. custonmer charges, standby
rates).
= Nunber of periods of participant’s participation
I'n | oad managenent prograns such as TOU rates and air-conditioning

cycling, there are often no direct customer hardware costs. However, attenpts
shoul d be nmade to quantify indirect costs custoners may incur that enable themto
t ake advantage of TQU rates and simlar prograns.

If no custoner hardware costs are expected or estimates of indirect costs and
val ue of service are unavailable, it may not be possible to calculate the
benefit-cost ratio and di scounted payback peri od.

Chapter 3
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THE RATEPAYER | MPACT MEASURE TEST®

Definition

The Ratepayer |npact Measure (RIM test nmeasures what happens to
custoner bills or rates due to changes in utility revenues and operating costs
caused by the program Rates will go down if the change in revenues fromthe
programis greater than the change in utility costs. Conversely, rates or bills
will go up if revenues collected after programinplenentation are | ess than the
total costs incurred by the utility in inplenmenting the program This test
i ndi cates the direction and magni tude of the expected change in custonmer bills or
rate | evels.

Benefits and Costs

The benefits calculated in the RIMtest are the savings from avoi ded
supply costs. These avoi ded costs include the reduction in transm ssion
di stribution, generation, and capacity costs for periods when | oad has been
reduced and the increase in revenues for any periods in which | oad has been
i ncreased. The avoi ded supply costs are a reduction in total costs or revenue
requi rements and are included for both fuels for a fuel substitution program The
increase in revenues are also included for both fuels for fuel substitution
prograns. Both the reductions in supply costs and the revenue increases should be
cal cul ated using net energy savings.

The costs for this test are the programcosts incurred by the utility,
and/or other entities incurring costs and creating or adm nistering the program
the incentives paid to the participant, decreased revenues for any periods in
whi ch | oad has been decreased and increased supply costs for any periods when
| oad has been increased. The utility programcosts include initial and annual
costs, such as the cost of equipnent, operation and mai ntenance, installation,
program adm ni stration, and custoner dropout and renoval of equipnent (less
sal vage val ue). The decreases in revenues and the increases in the supply costs
shoul d be cal cul ated for both fuels for fuel substitution prograns using net
savi ngs.

®> The Ratepayer Impact Measure Test has previously been described under what was called the "Non-Participant Test."
The Non-Participant Test has also been called the "Impact on Rate Levels Test."
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How t he Results Can be Expressed
The results of this test can be presented in several forns: the

lifecycle revenue inpact (cents or dollars) per kW, kW therm or custoner;
annual or first-year revenue inpacts (cents or dollars per kW, kW therns, or
custoner); benefit-cost ratio; and net present value. The prinmary units of
measurenent are the |ifecycle revenue inpact, expressed as the change in rates
(cents per kWh for electric energy, dollars per kWfor electric capacity, cents
per thermfor natural gas) and the net present value. Secondary test results are
the lifecycle revenue inpact per custoner, first-year and annual revenue inpacts,
and the benefit-cost ratio. LRI gm values for progranms affecting electricity and
gas should be calculated for each fuel individually (cents per kW or dollars per
kW and cents per thern) and on a conbined gas and electric basis (cents per
custoner).

The |ifecycle revenue inpact (LRI) is the one-tinme change in rates or
the bill change over the life of the programneeded to bring total revenues in
l[ine with revenue requirenents over the |life of the program The rate increase or
decrease is expected to be put into effect in the first year of the program Any
successi ve rate changes such as for cost escalation are nade fromthere. The
first-year revenue inpact (FRI) is the change in rates in the first year of the
programor the bill change needed to get total revenues to match revenue
requi rements only for that year. The annual revenue inpact (ARI) is the series of
di f ferences between revenues and revenue requirenents in each year of the
program This series shows the cunul ative rate change or bill change in a year
needed to match revenues to revenue requirenents. Thus, the ARIRIM for year six
per kWh is the estinmate of the difference between present rates and the rate that
woul d be in effect in year six due to the program For results expressed as
lifecycle, annual, or first-year revenue inpacts, negative results indicate
favorable effects on the bills of ratepayers or reductions in rates. Positive
test result values indicate adverse bill inpacts or rate increases.

Net present value (NPVgry gives the discounted dollar net benefit of the program
fromthe perspective of rate levels or bills over sone specified tinme period. A
net present val ue above zero indicates that the programw ||l benefit (| ower)
rates and bills.

The benefit-cost ratio (BCR RIM is the ratio of the total benefits
of a programto the total costs discounted over sone specified tine period. A
benefit-cost ratio above one indicates that the programw | |ower rates and
bills.

Strengths of the Ratepayer |npact Measure (RIM Test
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In contrast to nost supply options, denmand-side managenment prograns
cause a direct shift in revenues. Under many conditions, revenues |ost from DSM
prograns have to be made up by ratepayers. The RIMtest is the only test that
reflects this revenue shift along with the other costs and benefits associ ated
with the program

An additional strength of the RIRMtest is that the test can be used
for all demand-side managenent prograns (conservation, |oad managenent, fue
substitution, and load building). This nakes the RIMtest particularly useful for
comparing inpacts anong demand-si de managenent options.

Sonme of the units of neasurenment for the RIRMtest are of greater
val ue than others, dependi ng upon the purpose or type of evaluation. The
Iifecycle revenue inpact per customer is the nost useful unit of neasurenent when
conparing the nmerits of programs with highly variable scopes (e.g. funding
| evel s) and when anal yzing a wi de range of prograns that include both electric
and natural gas inpacts. Benefit-cost ratios can also be very useful for program
design evaluations to identify the nbost attractive prograns or program el enents

I f conparisons are being nmade between a program or group of
conservation/l oad nmanagenent prograns and a specific resource project, lifecycle
cost per unit of energy and annual and first-year net costs per unit of energy
are the nost useful way to express test results. O course, this requires
devel oping lifecycle, annual, and first-year revenue inpact estimates for the
suppl y-si de proj ect.

Weaknesses of the Ratepayer |npact Measure (RIM Test

Results of the RIMtest are probably less certain than those of
other tests because the test is sensitive to the differences between |ong-term
projections of marginal costs and long-term projections of rates, two cost
streans that are difficult to quantify with certainty.

RIMtest results are also sensitive to assunptions regardi ng the
financing of programcosts. Sensitivity anal yses and interactive anal yses that
capture feedback effects between system changes, rate design options, and
alternative nmeans of financing generation and non-generation options can help
overcone these linmtations. However, these types of analyses nay be difficult to
i mpl enment .

An additional caution must be exercised in using the RRMtest to
evaluate a fuel substitution programw th multiple end use efficiency options.
For exampl e, under conditions where nmarginal costs are | ess than average costs, a
program that pronotes an inefficient appliance may give a nore favorable test
result than a programthat pronotes an efficient appliance. Though the results of
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the RRMtest accurately reflect rate inpacts, the inplications for |ong-term
conservation efforts need to be consi dered.

Formul ae: The fornulae for the lifecycle revenue inpact (LRI RIM' net
present value (NPV RIM , benefit-cost ratio (BCR RIM' the first-year revenue
i npacts and annual revenue inpacts are presented bel ow

LR rm = (Gem- Brw / E

FRIev= (Gm- Brw / E for t =1
ARl gm = FRlipwm for t =1

= (Gam - Bam )/ E for t=2,  ......... N
NPVawm = Brim Grim

BCRxm = BrmCrwm Where:

LRI gm = Li fecycl e revenue inpact of the program per unit of energy (kW or
therm or demand (kW (the one-tinme change in rates) or per
custoner (the change in custoner bills over the |life of the
program). (Note: An appropriate choice of kW, therm kW and
custoner shoul d be made)

FRIgw = First-year revenue inpact of the program per unit of energy,
demand, or per custoner.

ARl v = Stream of cunul ati ve annual revenue inpacts of the program per unit
of energy, demand, or per custoner. (Note: The terns in the AR
formula are not discounted; thus they are the noninal cunulative
revenue inpacts. Di scounted cunul ative revenue inpacts may be
cal cul ated and subnitted if they are indicated as such. Note al so
that the sum of the discounted stream of cunul ative revenue inpacts
does not equal the LRI RIM)

NPVew = Net present value |evels

BCRam = Benefit-cost ratio for rate | evels

Br m = Benefits to rate levels or customer bills

Cawm = Costs to rate levels or custoner bills

E = Discounted stream of system energy sal es (kWh or therns)

or demand sales (kW or first-year customers. (See
Appendi x D for a description of the derivation and use of
this termin the LRIgy test.)

The Bgum and Cqyu terns are further defined as fol |l ows:
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N UACG + RG N UACx:

Brim =X + 2 -
t=1 (1+d) **? t=1 (1+d) **
N UG + R, + PRG + | NG N RL 4t
Gam = z +x
t=1 (1+d) ** t=1 (1+d) '
N E
E = X -
t=1 (1+d) 1
VWer e
UAG = Uility avoided supply costs in year t
UG = Uility increased supply costs in year t
RG = Revenue gain fromincreased sales in year t
RL, = Revenue loss fromreduced sales in year t
PRG = Program Admi nistrator programcosts in year t
E = System sales in kW, kWor therns in year t or first year
customners
UAC;: = Uility avoided supply costs for the alternate fuel in
year t
RL 5 = Revenue | oss from avoided bill paynents for alternate

fuel in year t (i.e., device not chosen in a fue
substitution program

For fuel substitution prograns, the first termin the B RRMand C RIM

equations represents the sponsoring utility (electric or gas), and the
second termrepresents the alternate utility. The RIMtest should be
cal cul ated separately for electric and gas and conbi ned el ectric and gas.

The utility avoided cost ternms (UAC, UG, and UAC;) are further
determ ned by costing period to reflect time-variant costs of supply:

UAG 2 (AEN; x MG E¢ x (Ky)) + 2 (ADN; x MC:D: x Kiy)
i=1 i =1
UAC, = (Use UACt fornula, but with nmarginal costs and costing

periods appropriate for the alternate fuel utility.)
I I

UG =X (AEN: x MCE: x (K¢ - 1))+ X (ADN: x MC:D: x (Kit-1))

=1 1 =1
Wher e:
[Only terms not previously defined are included here.]
AEN = Reduction in net energy use in costing period i in year t
ADN , = Reduction in net demand in costing period i in year t
MC:. E;; = Margi nal cost of energy in costing period i in year t
MC. Dy = Margi nal cost of demand in costing period i in year t

22



The revenue inpact terns (RG, RL, and RL, ) are parallel to the bill
impact terns in the Participant Test. The terns are cal cul ated exactly the sane
way Wi th the exception that the net inpacts are used rather than gross inpacts.
If a net-to-gross ratio is used to differentiate gross
savings from net savings, the revenue terns and the participant's bill ternms wll
be related as foll ows:

RG = Bl; * (net-to-gross ratio)
RL; = BR * (net-to-gross ratio)
RLy = ABy * (net-to-gross ratio)
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Chapter 4
TOTAL RESOURCE COST TEST®

Definition

The Total Resource Cost Test neasures the net costs of a demand-side
managenent program as a resource option based on the total costs of the program
i ncluding both the participants' and the utility's costs.

The test is applicable to conservation, |oad managenent, and fuel
substitution programs. For fuel substitution programs, the test neasures the net
effect of the inpacts fromthe fuel not chosen versus the inpacts fromthe fuel
that is chosen as a result of the program TRC test results for fuel substitution
progranms should be viewed as a neasure of the econom c efficiency inplications of
the total energy supply system (gas and el ectric).

A variant on the TRC test is the Societal Test. The Societal Test
differs fromthe TRC test in that it includes the effects of externalities (e.qg.
environnmental , national security), excludes tax credit benefits, and uses a
di fferent (societal) discount rate.

Benefits and Costs: This test represents the conbination of the
effects of a programon both the custonmers participating and those not
participating in a program In a sense, it is the sunmation of the benefit and
cost terns in the Participant and the Ratepayer |npact Measure tests, where the
revenue (bill) change and the incentive terns intuitively cancel (except for the
di fferences in net and gross savings).

The benefits calculated in the Total Resource Cost Test are the
avoi ded supply costs--the reduction in transm ssion, distribution, generation
and capacity costs valued at margi nal cost--for the periods when there is a | oad
reducti on. The avoi ded supply costs should be cal cul ated usi ng net program
savi ngs, savings net of changes in energy use that would have happened in the
absence of the program For fuel substitution prograns, benefits include the
avoi ded device costs and avoi ded supply costs for the energy-using equi pment not

chosen by the program partici pant.

®This test was previously called the All Ratepayers Test
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The costs in this test are the programcosts paid by both the utility
and the participants plus the increase in supply costs for the periods in which
load is increased. Thus all equi pment costs, installation, operation and
mai nt enance, cost of renoval (|ess salvage value), and adninistration costs, no
matter who pays for them are included in this test. Any tax credits are
consi dered a reduction to costs in this test. For fuel substitution prograns, the
costs al so include the increase in supply costs for the utility providing the
fuel that is chosen as a result of the program

How t he Results Can be Expressed

The results of the Total Resource Cost Test can be expressed in

several forns: as a net present value, a benefit-cost ratio, or as a levelized
cost. The net present value is the primary unit of measurenent for this test.
Secondary neans of expressing TRC test results are a benefit-cost ratio and

| evelized costs. The Societal Test--expressed in ternms of net present value, a
benefit-cost ratio, or levelized costs--is also considered a secondary neans of
expressing results. Levelized costs as a unit of neasurenent are inapplicable for
fuel substitution prograns, since these prograns represent the net change of
alternative fuels which are nmeasured in different physical units (e.g. kW or
therns). Levelized costs are also not applicable for |oad building prograns.

Net present value (NPVire) is the discounted val ue of the net benefits
to this test over a specified period of time. NPVire IS a neasure of the change in
the total resource costs due to the program A net present val ue above zero
indicates that the programis a | ess expensive resource than the supply option
upon whi ch the margi nal costs are based.

The benefit-cost ratio (BCRpre) is the ratio of the discounted tota
benefits of the programto the discounted total costs over sone specified tine
period. It gives an indication of the rate of return of this programto the
utility and its ratepayers. A benefit cost ratio above one indicates that the
programis beneficial to the utility and its ratepayers on a total resource cost
basi s.

The | evelized cost is a neasure of the total costs of the programin a
formthat is sonetinmes used to estinate costs of utility owned supply additions.
It presents the total costs of the programto the utility and its ratepayers on a
per kilowatt, per kilowatt-hour, or per thermbasis |levelized over the life of
t he program

The Societal Test is structurally simlar to the Total Resource Cost Test. It
goes beyond the TRC test in that it attenpts to quantify the change in the tota

25



resource costs to society as a whole rather than to only the service territory (the

utility and its ratepayers). In taking society's perspective, the Societal Test

utilizes essentially the sanme input variables as the TRC Test, but they are defined
with a broader societal point of view More specifically, the Societal Test differs
fromthe TRC Test in at |east one of five ways. First, the Societal Test may use

hi gher margi nal costs than the TRC test if a utility faces marginal costs that are

| ower than other utilities in the state or than its out-of-state suppliers. Marginal

costs used in the Societal Test would reflect the cost to society of the nore

expensi ve alternative resources. Second, tax credits are treated as a transfer paynent
in the Societal Test, and thus are left out. Third, in the case of capital

expendi tures, interest payments are considered a transfer paynent since society

actually expends the resources in the first year. Therefore, capital costs enter the

calculations in the year in which they occur. Fourth, a societal discount rate should
be used’. Finally, Marginal costs used in the Societal Test would al so contain
externality costs of power generation not captured by the market system An
illustrative and by no neans exhaustive |ist of ‘externalities and their conmponents’
is given below (Refer to the Limtations section for elaboration.) These values are
also referred to as ‘adders’ designed to capture or internalize such externalities.

The list of potential adders would include for exanple:

1. The benefit of avoided environnental danage: The CPUC policy specifies
two ‘adders’ to internalize environmental externalities, one for electricity use
and one for natural gas use. Both are statew de average values. These adders are
intended to hel p distinguish between cost-effective and non cost-effective energy-
ef ficiency prograns. They apply to an average supply m x and woul d not be usef ul
in distinguishing anong conpeting supply options. The CPUC el ectricity
environnmental adder is intended to account for the environnmental danage fromair
pol l utant em ssions from power plants. The CPUC-adopted adder is intended to cover
t he human and mat eri al damage from sul fur oxi des (SOX), nitrogen oxides (NOX),
vol atil e organi c conpounds (VOC, sonetinmes called reactive organic gases or ROG,
particulate matter at or below 10 nicron dianeter (PMLO), and carbon. The adder
for natural gas is intended to account for air pollutant em ssions fromthe direct
conbustion of the gas. In the CPUC policy guidance, the adders are included in the
tabul ation of the benefits of energy efficiency prograns. They represent reduced
envi ronnment al danage from displaced electricity generation and avoi ded gas
conbustion. The environmental damage is the result of the net change in poll utant

"Many economists have pointed out that use of a market discount rate in social cost-benefit analysis undervalues the
interests of future generations. Y et if amarket discount rate is not used, comparisons with aternative investments are
difficult to make
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em ssions in the air basins, or regions, in which there is an inpact. This change
is the result of direct changes in powerplant or natural gas conbustion em ssion
resulting fromthe efficiency nmeasures, and changes in em ssions from ot her
sources, that result fromthose direct changes in em ssions.

The benefit of avoided transm ssion and distribution costs — energy
ef ficiency measures that reduce the growth in peak demand woul d decrease the
required rate of expansion to the transm ssion and distribution network,
elimnating costs of constructing and mnai ntai ni ng new or upgraded |ines.

The benefit of avoi ded generation costs — energy efficiency neasures
reduce consunption and hence avoid the need for generation. This would include
avoi ded energy costs, capacity costs and T&D |ine

The benefit of increased systemreliability: The reductions in denmand
and peak | oads fromcustoners opting for self generation, provide reliability
benefits to the distribution systemin the forns of:

a. Avoi ded costs of supply disruptions
b. benefits to the econony of danage and control costs avoi ded by
custoners and industries in the digital econony that need greater than 99.9
I evel of reliable electricity service fromthe central grid
C. mar gi nal | y decreased System Operator’s costs to maintain a percentage
reserve of electricity supply above the instantaneous demand
d. benefits to custonmers and the public of avoiding bl ackouts.

Non- ener gy benefits: Non-energy benefits might include a range of
program specific benefits such as saved water in energy-efficient washing
machi nes or self generation units, reduced waste streanms from an energy-efficient
i ndustrial process, etc.

Non- energy benefits for | ow incone prograns: The |ow i ncone prograns
are social prograns which have a separate list of benefits included in what is
known as the ‘low income public purpose test’. This test and the sepcific
benefits associated with this test are outside the scope of this manual

Benefits of fuel diversity include considerations of the risks of
supply disruption, the effects of price volatility, and the avoided costs of risk
exposure and ri sk nmanagenent

Strengths of the Total Resource Cost Test

The primary strength of the Total Resource Cost (TRC) test is its
scope. The test includes total costs (participant plus programadmnistrator) and
al so has the potential for capturing total benefits (avoided supply costs plus,
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in the case of the societal test variation, externalities). To the extent
suppl y-si de project evaluations also include total costs of generation and/or
transmi ssion, the TRC test provides a useful basis
for conparing denmand- and suppl y-si de opti ons.

Since this test treats incentives paid to participants and revenue
shifts as transfer paynents (fromall ratepayers to participants through
i ncreased revenue requirenents), the test results are unaffected by the
uncertainties of projected average rates, thus reducing the uncertainty of the
test results. Average rates and assunptions associated with how other options are
fi nanced (anal ogous to the issue of incentives for DSM prograns) are al so
excl uded from nost suppl y-side cost determ nations, again nmaking the TRC test
useful for conparing denand-si de and suppl y-si de options.

Weakness of the Total Resource Cost Test

The treatnent of revenue shifts and incentive paynents as transfer
paynments--identified previously as a strength--can al so be consi dered a weakness
of the TRCtest. Wiile it is true that nost supply-side cost anal yses do not
i ncl ude such financial issues, it can be argued that DSM prograns shoul d i ncl ude
these effects since, in contrast to nost supply options, DSM prograns do result
in |lost revenues.

In addition, the costs of the DSM "resource” in the TRC test are based
on the total costs of the program including costs incurred by the participant.
Suppl y-si de resource options are typically based only on the costs incurred by
t he power suppliers.

Finally, the TRC test cannot be applied neaningfully to | oad buil ding
progranms, thereby Iimting the ability to use this test to conpare the full range
of demand- si de managenent options.

For mul as
The fornulas for the net present value (NPVire)' the benefit-cost ratio
(BCRrrc and | evel i zed costs are presented bel ow

NPVire = Brre - Gire

BCRrc = Brre / Crre

LGre = LCRC [ 1T MP
Vher e

NPVrre = Net present value of total costs of the resource
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BCRre = Benefit-cost ratio of total costs of the resource

LGre = Levelized cost per unit of the total cost of the resource
(cents per kWh for conservation prograns; dollars per
kW for | oad managenment prograns)

Brre = Benefits of the program

Crre = Costs of the program

LCRC = Total resource costs used for |evelizing

| MP = Total discounted | oad inpacts of the program
PCN = Net Participant Costs

The Brre Gire LCRC, and IMP terns are further defined as foll ows:

N UAG + TG + N UAC: + PAGCy

BTRC = > )y
t=1 t-1 =1 t-1
(1+d) (1+d)
N PRG + PCN + U G
CTRC = >
t=1 (1+d)
N PRG + PCN - TG
LCRC = ¥
t=1 (1+d)
N [
> [ (X AEN:) or (ADN; where i= peak period)]
IMP = t=1 i =1

(1+d) ©

[All terns have been defined in previous chapters.]

The first summation in the B TRC equation should be used for
conservation and | oad managenent prograns. For fuel substitution prograns, both
the first and second summati ons shoul d be used.
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Chapter 5
PROGRAM ADM NI STRATOR COST TEST

Definition

The Program Admini strator Cost Test nmeasures the net costs of a
demand- si de nmanagenent program as a resource option based on the costs incurred
by the program adnini strator (including incentive costs) and excludi ng any net
costs incurred by the participant. The benefits are simlar to the TRC benefits.
Costs are defined nore narrowy.

Benefits and Costs

The benefits for the Program Adnini strator Cost Test are the avoi ded
supply costs of energy and demand--the reduction in transm ssion, distribution,
generation, and capacity valued at nmarginal costs--for the periods when there is
a load reduction. The avoi ded supply costs should be cal cul ated using net program
savi ngs, savings net of changes in energy use that woul d have happened in the
absence of the program For fuel substitution progranms, benefits include the
avoi ded supply costs for the energy-using equi pmrent not chosen by the program
participant only in the case of a conbination utility where the utility provides
bot h fuel s.

The costs for the Program Adm nistrator Cost Test are the program
costs incurred by the adm nistrator, the incentives paid to the custoners, and
t he increased supply costs for the periods in which |load is increased.
Adm ni strator programcosts include initial and annual costs, such as the cost of
utility equi pment, operation and mai ntenance, installation, program
admi ni stration, and custoner dropout and renoval of equipnment (less sal vage
val ue). For fuel substitution prograns, costs include the increased supply costs
for the energy-using equi pnent chosen by the program participant only in the case
of a conbination utility, as above.

In this test, revenue shifts are viewed as a transfer paynent

bet ween participants and all ratepayers. Though a shift in revenue affects rates,
it does not affect revenue requirenents, which are defined as the difference
bet ween the net margi nal energy and capacity costs avoi ded and program costs.
Thus, if NPV,, > 0 and NPVgy < O, the administrator’s overall total costs w ||
decrease, although rates may increase because the sal es base over which revenue
requi rements are spread has decreased.
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How t he Results Can be Expressed
The results of this test can be expressed either as a net present

val ue, benefit-cost ratio, or |levelized costs. The net present value is the
primary test, and the benefit-cost ratio and |evelized cost are the secondary
tests.

Net present value (NPV,) is the benefit of the program m nus the
administrator's costs, discounted over sone specified period of tinme. A net
present val ue above zero indicates that this demand-si de program woul d decrease
costs to the administrator and the utility.

The benefit-cost ratio (BCRy,) is the ratio of the total discounted
benefits of a programto the total discounted costs for a specified tine period.
A benefit-cost ratio above one indicates that the program woul d benefit the
conbi ned adninistrator and utility's total cost situation

The | evelized cost is a neasure of the costs of the programto the
administrator in a formthat is sonmetinmes used to estimte costs of utility-owned
supply additions. It presents the costs of the programto the adm nistrator and
the utility on a per kilowatt, per kilowatt-hour, or per thermbasis |evelized
over the life of the program

Strengths of the Program Adni ni strator Cost Test

As with the Total Resource Cost test, the Program Adm nistrator Cost
test treats revenue shifts as transfer paynments, nmeaning that test results are
not conplicated by the uncertainties associated with long-termrate projections
and associated rate design assunptions. In contrast to the Total Resource Cost
test, the Program Adm nistrator Test includes only the portion of the
partici pant's equi pnent costs that is paid for by the administrator in the form
of an incentive. Therefore, for purposes of conparison, costs in the Program
Adm ni strator Cost Test are defined simlarly to those supply-side projects which
al so do not include direct customer costs.

Weaknesses of the Program Adnini strator Cost Test

By defining device costs exclusively in ternms of costs incurred by the
admi ni strator, the Program Adninistrator Cost test results reflect only a portion
of the full costs of the resource.

The Program Admini strator Cost Test shares two limtations noted
previously for the Total Resource Cost test: (1) by treating revenue
shifts as transfer paynents, the rate inpacts are not captured, and (2) the test
cannot be used to evaluate | oad buil ding prograns.
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For mul as
The fornulas for the net present value, the benefit-cost ratio and
| evel i zed cost are presented bel ow

NPVa = Bpa - Ga
BCRpa = Bpa/ Cpa
LG = LCpa/ I WP
\Wher e
NPVpa Net present val ue of Program Adm nistrator costs
BCRya Benefit-cost ratio of Program Adm nistrator costs
LG Level i zed cost per unit of Program Admi nistrator cost of t he
resource
Boa Benefits of the program
Goa Costs of the program
LCpc Total Program Adninistrator costs used for |evelizing
N UAG N UAC,
Bpa = z + X
t=1 (1+d) 1 t+1 (1+d) 1
N PRC + ING + UG
Ca = X
t=1 (1+d) "1
N PRC. + I NG
L.¢gc = >
t=1 (1+d) 1

[AI'l variables are defined in previous chapters.]

The first summation in the B,, equation should be used for conservation
and | oad managenent prograns. For fuel substitution prograns, both the first and
second summti ons shoul d be used.
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Appendix A.
| NPUTS TO EQUATI ONS AND DOCUNMENTATI ON

A conprehensi ve review of procedures and sources for devel oping inputs
is beyond the scope of this manual. It would al so be inappropriate to attenpt a
conpl ete standardi zati on of techniques and procedures for devel oping inputs for
such paraneters as load inpacts, nmarginal costs, or average rates. Neverthel ess,
a series of guidelines can help to establish acceptable procedures and inprove
t he chances of obtaining reasonable | evels of consistent and meani ngf ul
cost-effectiveness results. The follow ng "rul es" should be viewed as appropriate
gui del i nes for developing the primary inputs for the cost-effectiveness equations
contained in this manual:

1. In the past, Marginal costs for electricity were based on production cost
nodel sinulations that clearly identify key assunptions and
characteristics of the existing generation systemas well as the timng
and nature of any generation additions and/or power purchase agreenments in
the future. Wth a deregul ated nmarket for whol esale electricity, margina
costs for electric generation energy should be based on forecast narket
prices, which are derived fromrecent transactions in California energy
mar kets. Such transactions could include spot market purchases as well as
I onger termbilateral contracts and the nmarginal costs should be estimated
based on conmponents for energy as well as demand and/or capacity costs as
is typical for these contracts.

2. In the case of submttals in conjunction with a utility rate proceedi ng,
average rates used in DSM program cost-effectiveness eval uati ons shoul d be
based on proposed rates. O herw se, average rates should be based on
current rate schedul es. Eval uations based on alternative rate designs are
encour aged.

3. Time-differentiated inputs for electric marginal energy and capacity

costs, average energy rates, and demand charges, and electric |oad

i mpacts should be used for (a) |oad nanagenent prograns, (b) any
conservation programthat involves a financial incentive to the
custoner, and (c) any Fuel Substitution or Load Buil di ng program
Costing periods used should include, at a nininum sumer and w nter,
on-, and off-peak; further disaggregation is encouraged.

4. When program participation includes custoners with different rate

schedul es, the average rate inputs should represent an average wei ghted
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by the estimated m x of participation or inpacts. For Ceneral Rate Case
proceedings it is likely that each major rate class within each program
w Il be considered as program el ements requiring separate
cost-effectiveness anal yses for each neasure and each rate class within
each program

Program adm ni stration cost estinates used in program cost-effectiveness
anal yses shoul d exclude costs associated with the neasurenment and

eval uation of programinpacts unless the costs are a necessary conponent
to adm ni ster the program

For DSM progranms or program el ements that reduce electricity and natura
gas consunption, costs and benefits fromboth fuels should be included.
The devel opnent and treatnent of | oad inpact estinmates should

di stingui sh between gross (i.e. inpacts expected fromthe installation
of a particular device, neasure, appliance) and net (inpacts adjusted to
account for what woul d have happened anyway, and therefore not
attributable to the programj. Load inpacts for the Participants test
shoul d be based on gross, whereas for all other tests the use of net is
appropriate. Gross and net programinpact considerations should be
applied to all types of demand-si de managenent prograns, although in
some instances there may be no difference between gross and net.

The use of sensitivity analysis, i.e. the calcul ation of
cost-effectiveness test results using alternative input assunptions, is
encouraged, particularly for the follow ng progranms: new prograns,
prograns for which authorization to substantially change direction is
bei ng sought (e.g. termnation, significant expansion), major prograns
whi ch show nargi nal cost-effectiveness and/or particular sensitivity to
hi ghly uncertain input(s).

The use of nmany of these guidelines is illustrated with exanpl es of
program cost effectiveness contained in Appendi x B.
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Appendix B.
SUWARY OF EQUATI ONS AND GLOSSARY OF SYMBOLS

| . Basic Equations
1. Benefits and Costs
I1l. dossary of Synbols
| . Basic Equations

Partici pant Test

NPV, = Br - G

NPV = (Bo- G) | P

BCR- = Bo I G

DPp = mn ; such that B > G

Rat epayer | npact Measure Test

LRI g = (Gwm- Brw / E
FRI rim = (Gwm- Brw / E fort =1
ARl g m = FRirm for t =1
= (Gm- Bram )/ E for t=2,...,N
NPV v = Brm - Grm
BCRaim = Brim / Caim

Total Resource Cost Test

NPVrre = Brre - Gire
BCRrre = Brwre ! Gre
I—CTRC = LCRC/ I MP

Program Admi ni strator Cost Test

NPVpa = Bpa - Cpa
BCRya = Bpa! Ga
LCpa = LCpa / I NP



Il. Benefits and Costs
Partici pant Test

N BR + TG + ING N ABa + PACy
Bp = Y t X
t=I (1 + d)t? t=l (1 +d) "t
N PC + BI,
p = >
t =l (1 +d !

Rat egayer | npact Measure Test

N UAC + RG N UAC,
Brwm = > - + >
t= (1+d) ** t =l (1+d) 1
N UG + R, + PRG + I NG N RL 4
Gwm = z + 2
t =l (1+d) ' t =l (1+d) '
N E
E = >
t =l (1+d) 1
Total Resource Cost Test
N UAG + TG N UAGCy + PACy
Brre = x + X
t=l (1+d) 1 t =l (1+d) **
N PRC + PCN + U G
Gire = )y
t= (1+d) **
N PRGC + PCN - TG
Ltre = z
t =l (1+d) **
n n
> [(X AEN.) or (ADN; where | =peak period)]
t= i =l
| VP =
(1+d) **?
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Program Admi ni strator Cost Test

N UAG N UAC
Bpa = ) + z

t=l (1+d) ' t=l (1+d) !

N PRC + ING + UG

LCPA = )3

I1l. dossary of Synbols

AB,: = Avoided bill reductions on bill fromalternate fuel in
year t

AC:D;y = Rate charged for demand in costing period i in year t

AC.Ey = Rate charged for energy in costing period i in year t

ARl g v = Stream of cunul ati ve annual revenue inpacts of the

program per unit of energy, demand, or per custoner.
Note that the terns in the ARl fornula are not

di scounted, thus they are the nominal cunulative
revenue inpacts. Di scounted cunul ative revenue inpacts
may be cal cul ated and subnitted if they are indicated
as such. Note also that the sum of the discounted
stream of cumul ative revenue inpacts does not equal the

LRI riw*
BCR, = Benefit-cost ratio to participants
BCRxym = Benefit-cost ratio for rate |evels
BCRige = Benefit-cost ratio of total costs of the resource
BCRa = Benefit-cost ratio of programadm nistrator and utility costs
Bl , = Bill increases in year t
B = Cunul ative benefits to participants in year |
By = Benefit to participants
B m = Benefits to rate |l evels or custoner bills

B-5



BR = Bill reductions in year t

Brre = Benefits of the program
Boa = Benefits of the program
G = Cunul ative costs to participants in year i
G = Costs to participants
Cawm = Costs to rate |levels or custoner bills
Cre = Costs of the program
Goa = Costs of the program
d = discount rate

ADG , = Reduction in gross billing demand in costing period

in year t

ADN = Reduction in net demand in costing period i in year t

DP, = Discounted payback in years
E = Di scount ed stream of system energy sal es- (kW or

t herns) or demand sales (kW or first-year custoners

AEG, = Reduction in gross energy use in costing period i in
year t
AEN, = Reduction in net energy use in costing period i in year

t

E = Systemsales in kW, kWor therns in year t or first
year custoners

FRIgw = First-year revenue inpact of the program per unit of
ener gy, demand, or per customner.

IMP = Total discounted |load inpacts of the program

ING = Incentives paid to the participant by the sponsoring
utility in year t
First year in which cunul ative benefits are >
cunul ati ve costs.

Ki: = 1 when AEG; or ADG: is positive (a reduction) in
costing period i in year t, and zero otherw se

LCRC = Total resource costs used for |evelizing

LCGre = Level i zed cost per unit of the total cost of the
resource

LCPA = Total Program Administrator costs used for |evelizing

LGa = Level i zed cost per unit of program adm nistrator cost of the resource
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LRI gm =

MC: D+
MC: B¢
NPVayp
NPVp
NPVR
NPV1re
NPVa
aBly =
OBR

PAC:

PG

PRG
PCN

RL

TG
UACq

UAG
PA
u G

Li fecycl e revenue inpact of the program per unit of energy (kW or
therm or demand (kW--the one-tinme change in rates--or per
custoner--the change in custoner bills over the |ife of the program

= Marginal cost of demand in costing period i in year t
= Marginal cost of energy in costing period i in year t

= Net present value to the average partici pant

= Net present value to all participants

= Net present value levels
= Net present value of total costs of the resource

= Net present value of program adni nistrator costs

O her bill increases (i.e. customer charges, standby rates).
O her bill reductions or avoided bill paynments (e.qg.

custoner charges, standby rates).
Nunber of program partici pants

Partici pant avoided costs in year t for alternate fue

devi ces

Participant costs in year t to include:

o Ilnitial capital costs, including sales tax

0 Ongoi ng operation and nai ntenance costs

o Renmpval costs, |ess sal vage val ue

0o Value of the custoner's tinme in arranging for
installation, if significant

Program Adm ni strator program costs in year t
Net Participant Costs
Revenue gain fromincreased sales in year t

Revenue | oss from avoi ded bill paynents for alternate
fuel in year t (i.e., device not chosen in a fue
substitution program

Revenue | oss fromreduced sales in year t

Tax credits in year t

Uility avoided supply costs for the alternate fuel in
year t

Uility avoided supply costs in year t
Program Admi nistrator costs in year t

Uility increased supply costs in year t
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Appendix C.
DERI VATI ON OF RI M LI FECYCLE REVENUE | MPACT FORMULA

Most of the fornulas in the nmanual are either self explanatory or are
explained in the text. This appendi x provides additional explanation for a few
specific areas where the al gebra was considered to be too cunbersone to include
in the text.

Rate | npact Measure

The Rat epayer |npact Measure |lifecycle revenue inpact test (LRIgy 1S
assunmed to be the one-tinme increase or decrease in rates that will re-equate the
present val ued stream of revenues and stream of revenue requirenents over the
life of the program

Rates are designed to equate |long-termrevenues with [ong-termcosts
or revenue requirenents. The inplenentation of a demand-si de program can di srupt
this equality by changing one of the assunptions upon which it is based: the
sal es forecast. Denand-side progranms by definition change sal es. This expected
di fference between the | ong-termrevenues and revenue requirenents is cal cul ated
in the NPVyy The anount which present val ued revenues are bel ow present val ued
revenue requirements equals - NPVgy

The LRIgrmis the change in rates that creates a change in the revenue
stream that, when present valued, equals the -NPVy If the utility raises (or
lowers) its rates in the base year by the anmount of the LRI gy revenues over the
termof the programw || again equal revenue requirenents. (The other assumned
changes in rates, inplied in the escalation of the rate values, are considered to
remain in effect.)

Thus, the fornmula for the LRIguis derived fromthe followi ng equality
where the present val ue change in revenues due to the rate increase or decrease
is set equal to the -NPVgwu or the revenue change caused by the program

N LRI gy X Et
-NPVew = X2
t=1 (1+d) ©?




Since the LRIgy term does not have a tinme subscript, it can be renoved
fromthe sunmation, and the fornula is then

-NPVaum = LRI gwm X E;

N
z -
t=1 (1+d) '*

Rearrangi ng terns, we then get:

N
LRIgm = -NPVrm / )y

Thus,

E

t=1 (1+d) t*



