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Market Transformation for Combined Heat and Power
Systemsin California

What isMarket Transfor mation?

The term “Market Trandformation” came into wide use in the 1990's as a way to describe
public programs designed to “increase the share of energy-efficient products and services within
targeted markets”! Despite its wide use, the term is often vaguely defined. In this paper,
Market Trandformation is defined as a change in laws, regulations and/or utility practices
intended to stimulate lasting increase in market share of combined heat and power (CHP)
through reduction or dimination of market barriersto CHP in Cdifornia.

I ntroduction

Combined heat and power (aso known as cogeneration or CHP) is the process of both
cregting eectricity and usng heat from the process for other useful purposes. The hedt is
typicaly used to create steam for indudtria processes, heating and cooling systems, in indudtrid,
commercid and indtitutiond facilities. CHP creates cost savings and environmenta benefits by
extracting and using more energy from each unit of fud than a traditiond stand-aone eectric
generator.

CHP has been used in industry for over 100 years. However, energy policy-makers have
renewed interest in CHP as a way to gain energy efficiency benefits, lower consumer energy
costs, and reduce our country’ s contribution to the world' s aamosphere of globa warming gases
such as carbon dioxide. Energy service companies in the new competitive market are dso
interested in providing customers more choices in energy supply, including sdf-generation,
seam and hot water capture for on-gite therma and cooling needs, back-up power for
reliability and enhanced power qudlity.

The market for CHP sysems in Cdifornia may naturdly expand in the future due to many
factors, including advanced engine desgns to improve energy efficiencies, reduced
environmenta impacts and reduced costs compared to utility system power. However, the
speed and extent of CHP market penetration will depend on how the ingtalation and operation
of CHP units is treated in the regulatory environment of the emerging restructured energy
markets. The god of “market transformation” isto create policies or provide targeted incentives
that will lead to sdf-sustaining improvements in the market. The transformation may arise from
technology innovations, increased customer awareness or regulatory changes that diminate
uncertainties and encourage customers to consder CHP.

! Energy Center of Wisconsin, A Discussion and Critique of Market Transformation, Challenges and
Perspectives, June 1999. The term is taken from the context of demand-side energy efficiency and applied
hereto CHP.
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In this paper we will explore the nature of the energy regulatory environment and how it impacts
a decison to ingadl and operate CHP units in a market where cusomers have many energy
supply choices. Specificaly, we will discuss changes in law, regulations and utility practice that
would best serve to transform the energy market and to reap the benefits of CHP.

The laws, regulations and utility practices that now influence a decison to ingtdl and operate
CHPin Cdiforniafdl into five topic aress.

1.0 Local Utility Economics
(There are competing economic interests between the utilities, CHP generators, and other utility
customers under current tariffs and regulations.)

2.0 Energy Market I ssues
(CHP generators face both opportunities and risks in the restructured energy market.)

3.0 Interconnection Rules and Practices
(A ggnificant technical and regulatory hurdle for CHP and other self-generators comes from the
need to interconnect and operate within the eectric utility system.)

4.0 Environmental and Land Use Regulations
(Small generation plants located in cities and towns raise hedlth and safety concerns at the local
government level.)

5.0 Government Tax Policies and Incentives
(Government has arole to play in promoting policies such as CHP that protect the environment
and enhance energy security.)

1.0 Local Utility Economics

1.1 Introduction

A CHP unit on a cusomer dte can serve the customer’s dectric power needs with no
connection to the local utility digtribution or transmisson sysem. However, the cost-
effectiveness of a CHP project usudly depends on its ability to physicaly interconnect with the
local utility system. The grid interconnection alows the project owner to purchase energy during
outages or routine maintenance of the CHP plant, and with gppropriate interconnection
protective equipment, to sall energy back to the grid.

The locd utilities in Cdifornia impose charges for this access to the dectric grid in standby,
backup and didribution wheding tariffs. Other utility tariffs and current law limit a cusomer’s
ability to avoid these cogts by circumventing the utility distribution network and constructing a
private digtribution system or aggregating customer loads and coming between the loca utility
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and the ultimate consumer of dectricity. Utilities are dso consdering a“wires bypass charge’ or
“exit fed’ to pay for digribution investment they beieve could be stranded by the creation of
new private power parks. Utilities don't want to lose the revenue that would have been
collected from a full-requirements cusomer not benefiting from self-generation or nearby
generation. They suggest that customers remaining on the network would have to pick up the
tab for such investments unless the self-generator pays for their share.

Therefore, alocd didribution utility currently has no incentive to offer low standby or backup
charges, or to encourage customer aggregations or self-generation. On the contrary, under
traditiond regulatory schemes, utility revenues are maximized when al customers pay full costs
for utility distribution service and do not pursue self-generation and thus reduce those revenues.
Thisissue is very important to utilities Since restructuring because they are now more dependent
on earnings from didribution and transmisson rather than the generation of dectricity. They
have a vitd interest in maintaining revenue from the “poles and wires’ charges for ddivery of
eectricity.

1.11 Legal Standardsfor Utility Practices

The Public Utility Code providesthat “dl charges demanded or received by any public utility. ..
shdl be just and reasonable. Every unjust or unreasonable charge...is unlawful. (Section 451).
In addition, “no public utility shdl...make or grant any preference or advantage to any
corporation or person or subject any corporation or person to any prejudice or disadvantage.”
(Section 453(a)). The fairness sandard applies to both publicly owned utilities and investor-
owned utilities but are enforced differently. The locad board of directors governs the publicly
owned utilities; the Cdifornia Public Utility Commisson (CPUC) governs investor-owned
utilities.

Proponents of CHP and other types of on-Site generation may argue that utility tariffs, practices,
and/or market rules discriminate againgt CHP, are unfair or unreasonable. At the same time
utilities may argue that a proposd to reform a rule or tariff is unreasonable or discriminates
againg other customers. A review of how the standard has been enforced in the past may help
illugtrate how it may be enforced in the future.

The CPUC has recently wrestled with the gpplication of alegedly discriminatory policies in a
variety of proceedings. It has overseen the restructuring of the telecommunications industry
where competitive loca exchange carriers must be given fair and equa access to utility facilities.
It has issued rules on afiliate-utility transactions so that utility-affiliates and competitors have
equa access to cusomer information, billings, and other vaduable information. The CPUC
regularly decides utility rate cases on the bass that raies must fairly alocate costs among
customers based on the cost to serve that customer. Rates that do not adequately collect the
cost of service from one class of customers discriminate againgt other customers who must
make up the difference.
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The following outlines three principles that help describe what issues are consdered when the
regulators are trying to develop fair, reasonable and nondiscriminatory utility policies.

Firgt, a nondiscriminatory policy should treet “smilarly Stuated” customers or parties equaly.
For example, in the context of CHP, this would suggest that dl types of smdl generation should
have the same interconnection requirements. It would also suggest that a utility would not be
able to impose more requirements on a smdl generator than it would on itsdf in a amilar
circumgtance. In order to differentiate between the treatment of CHP and any other distributed
generation (DG) ingdlation, there would need to be a rationd rdationship between the
differencein policy and the difference in technology.

Second, a nondiscriminatory policy will appropriately alocate codts to the parties for whom
those costs are incurred. Thisis often expressed as not alowing “cross-subsidization” between
cusomer classes, as wdl as requiring a fair recovery of costs by the utility. This requirement
pre-dates restructuring, but is even more relevant today as suppliersin a competitive market will
take advantage of opportunities for cream-skimming. This is the practice of offering lower prices
to customers who are being charged above the cost of service by the utility, thus reducing utility
revenues and potentidly increasing the cogt burden on the remaining utility customers.

Third, where there is a policy that does not expresdy favor one group over another, but
nevertheless operates to exclude or hamper a party’s participation in the market, the palicy is
sad to be “discriminatory” or “anti-competitive” These policies lead to arguments for a more
levd-playing fidd and proposds to remove regulatory barriers or to impose affirmative action
policiesin favor of the injured party.

A proposed regulatory policy in support of CHP should be able to withstand scrutiny under
these three guiddines. It should trest CHP the same as other generators unless there are
exceptiond reasons for different treatment. It should fairly atribute costs to encourage
development of an efficient marketplace. It should not discriminate in favor of CHP over other
generators except if such discriminatory treatment is required to overcome other barriers to a
level-playing field. However, applying these concepts in an actud policy decison is very
difficult. It is hard to know the true cogts of serving a customer, how new technologies will affect
those cogts, and how customers will respond to new market opportunities. This is the ongoing
chdlenge for policy-makers in the energy indudtry.

1.12 Local Utility Rate Regulation

Before restructuring, dectricity was generated and ddivered through verticdly integrated
generation, transmisson and didribution utilities Traditiona “cod-of-servicg” ratemaking
dlowed the loca utility to earn a regulated rate of return, or profit, on invested capitd.
Regulators designed rates that gave utilities the revenue required for generation and delivery
functions. Now regtructuring has made the energy supply portion of the utility service
competitive, and the locd utility remains regulated for only the ddivery (transmisson and
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digribution) portion. Yet, despite the efforts of policy-makers to take loca utilities out of the
energy supply business, many aspects of locd utility rates continue to link the volume of energy
sdes to each customer with the amount of revenue earned by the locd utility.

Prior to restructuring, and even now, locd utility rates are designed to collect some fixed costs
related to the transmission and digtribution network through the “per kWh” charge for energy.
Therefore, customer payments that go toward these fixed costs decline when the customer
reduces the amount of eectricity they buy. Customers can reduce demand through energy
efficiency measures or by generating their own power. Under this regulatory framework, alocd
utility has no incentive to encourage customer generation or demand side management, and may
promote policies that protect the revenue stream still associated with the volume of energy sdles.

Regulators have explored various ways to de-couple the leve of utility profits from the amount
of energy flowing through the system. For example, revenue cap regulation is a rate design that
limits the total amount of revenue a utility may recelve as a function of energy sdes. Knowing
that eectric service revenues cannot exceed this capped amount, a utility has the incentive to
operate as efficiently under the revenue cap as possble, rather than increasing energy sdes.
Performance-based rates further adjust the incentives for utility behavior by increasing profits to
loca utilities that improve customer service, make only cost-effective investments and run the
digtribution utility efficiently.

If loca utility profitability were not linked to the amount of energy purchased through the system,
a cooperdtive, rather than a competitive attitude, could be fostered between sdf-generators and
the locd utility. The disagreements about interconnection standards, the costs of standby
sarvice, and conflicts about how the energy market should operate would be eased where the
parties both benefit from codt-effective customer energy purchasing decisons. This could help
lower the market barriersto CHP and other customer-side smdl generation.

1.2 Standby and Backup Charges

1.21 Current utility tariffsin California

There are two services provided by utilities to protect customers in the case of a generator
outage. The firg is a sandby service, which is a charge for the right to take energy off the utility
sysem a any time in the future. The cusomer must pay this fixed charge to reserve wires
capacity for the entire month, even if standby service is not activated at dl or for only a short
time period.

The second sarvice is a backup charge for the energy actudly consumed during the time the
customer takes energy off the grid. Thisis a charge per unit of dectricity (per kWh), that will
vary depending on the tariff schedules, the market price of power or other calculation.
Appendix A summarizes the current standby and backup charges of SCE, PG& E and SDG&E.
Each differs on the pricing and implementation of standby/backup service.
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In SCE s taiff, the charge for standby demand is based on either the nameplate capacity of the
customer’s generating facility or SCE's edtimate of the customer’s peak demand, whichever is
lower. This full charge must be paid even if standby service is not activated or is activated for
only a short time. Backup energy is provided at the customer’s otherwise applicable tariff
(OAT), including demand and energy charges.

For PG&E, the charge for standby service is based on 85% of the “reservation capacity”
contracted for by the customer. If the customer needs more standby service than the contracted
amount, the higher standby demand becomes the new contracted capacity amount for 36
months (a 3-year ratchet). The cost of energy to meet backup requirements is in included in
Schedule S, Standby. Thereisnot an OAT, so thereis no additiona demand charge.

For SDG&E, the customer and the utility establish aleve of standby service, and like PG&E, if
the customer requires more standby service than the contract demand, the increased demand
becomes the new contract demand for 12 months (a 1-year ratchet). Backup service is
provided at the customer’s OAT, including demand and energy charges. Scheduled outages that
must occur during the summer pesk period may avoid on-pesk demand charges a the utility’s
discretion.

Standby demand charges and backup energy charges should reflect the total cost of
interconnecting with and supplying power to a self-generation customer during an outage. Other
dates, such as lllinois and Texas, have determined that monthly per-kW backup demand
charges are ingppropriate for self-generators. In those states utility charges are prorated over
the on-peak downtime of the sdf-generator. Charges that would otherwise apply as a“$ per
kW-month” charge are converted to a“$ per kW-hour” charge and the customer pays based
on the number of hours the outage lasts. The amount the utility recovers is less than would be
recovered under a pure demand charge. Appendix B illustrates the different economic results of
the different sets of charges.

1.22 Market Transformation

1.221Reassessing the Necessary Level of Sandby and Backup Service

Utility standby and backup charges are based on the assumption that a utility must stand ready
a dl times to provide 100% capacity support dl DG customers. This is a questionable
assumption. Sdf-generating customers may require far less sandby support than the utility
clamsto maintain for that purpose.

A smple example shows how thislevel of support may not be required. If there are 100 1-MW
CHP units sharing transmission and digtribution line capacity, and each are available 92% of the
time, the expected demand on the system at any one time is 8 MW. Yet each member of this
class of customers would now pay for 100 MW of standby capacity. It is extremey unlikely
that more than 18 of these 100 generators would be down at the same time—in fact, the chance
of thisis occurring is 0 remote that the 100 units would meet ardiability leve of 99.97%. This
is comparable to the religbility leve expected from a wel- managed utility generating system.
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The likelihood that more than 25 units would need support a the same timeis zero. Therefore, it
would be difficult to justify a requirement that on-Ste generation pay more than 18% to 25% of
the current charges for standby service.

The redity of sdf-generation in the utility system is more complicated. Not al generation will
necessarily share the same didtribution feeders, or be located in such way that the combined
reliability can be leveraged to reduce the total standby demand required by dl the units. Thus,
the utility’s costs to provide standby will vary between generators. However, as more
customers adopt self-generation technologies (and red-time energy pricing and other demand-
Sde management options) utilities should be encouraged to build flexibility in tariffs that purport
to collect the “cost of service’ to take these redlities into account.

1.222 Flexible Firm Service Sandby Levels

Many customers would like to opt for no standby service or for alevd of standby service less
than their pesk demand or the nameplate capacity of the generating facility. However, in the
SCE Schedule S, Standby, the customer is not allowed to sdect the level of standby service.
This is contrary to SCE’s interruptible program (Schedule 1-6), where customers are given a
rate discount in exchange for dlowing the utility to interrupt their dectric service during system
emergencies. In that tariff, a cusomer can sdlect alevd of firm service below which they would
not be interrupted. A smilar ability to specify how much outage protection is required for a
sef-generator is not available under the standby tariffs.

In addition to the requirement to take standby service without the option of selecting the level of
firm service, a customer cannot provide its own standby capability. For example, a customer
may have a CHP system capable of meeting their normd load and use an emergency generator
to maintain only the necessary portion of the load. The customer would not require utility
standby for the entire load, just the load greater than that covered by the emergency generator.
Because the utilities do not dlow a customer to select their desired firm service leve, thisis not
an option.

In fact, SCE’ s tariffs do not dlow a customer to use customer-owned generating equipment for
auxiliary, emergency or standby purposes unless SCE's service is not avalable. This is a
common problem for waste trestment facilities. Many wagte trestment facilities have CHP
systems using digester gas as fud to creete eectricity to run pumps. State regulations require the
waste trestment facility to have emergency generation to mantain service in the event of an
electric outage. Even though these facilities have their own emergency generation as required by
law to back up their CHP units, the utility tariffs require them to take standby service from the
utility aswel.

Allowing customers to choose their desired level of standby service would reduce costs and

dleviate this barrier to entry. Requiring customers to pay for standby service above their needs
isunjudtified, and policies that require duplicative sandby systems are not logical.
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1.223 Flexible Pricing Options

Cdifornia utilities do not provide flexible options for standby and backup energy pricing.
Customers must take a predetermined amount of standby service and pay energy charges as
established by the rate schedules. The rdiability of the unit and the frequency of outages are
irrdlevant and the standby service commitment is fixed.

In redity, cusomers vary in the amount of risk they are willing to take and how often they
beieve they will rely on the utility grid for backup energy. They may be willing to suffer
interruptions, or they may have backed up their own sdlf-generation system. For example, a
CHP generator may have a smdl standby generator for emergency backup service. The
generator may not need outage support unless the outage lasts more than a certain number of
hours, when the air quaity permit does not alow the diesdl generator to run, or when energy
prices on the grid are attractive compared to the costs of running the standby generator.

One rate structure that could give such customers a more gppropriate price signa would be
higher backup energy prices and alower fixed standby charge. In this way the customer could
choose grid support only when necessary but pay a fully loaded cogt if and when the outage
occurs. This structure would aso encourage the CHP industry to develop more reliable units.
The higher codts of actudly experiencing an outage would justify more costs to avoid that
outcome.

The same risk might encourage the customer to dter the size and number of units ingaled to
meet a load. For example, instead of ingaling a 50-megawatt generator to meet load, an
energy service provider might ingal three 25-megawatt generators, with a guarantee to dways
meet the customer’s load. When market sgnds were gppropriate, the surplus generation could
be delivered to the grid. Through these actions, the risk of imposing burdens on the utility system
during generator outages would be significantly reduced or diminated and a lower standby
charge or a zero standby charge would be justified.

1.224 Modify the default rate schedule

In Cdifornia, a cusomer ingdling self-generation must purchase standby and backup service
with no optiond tariffs. Utilities in other sates (Michigan, Illinois and Texas for example) offer
self-generating customers more choices for standby/backup rates.

For example, some rates could differentiate between planned maintenance outages and
unscheduled outages. Planned maintenance outages judtify a lower rate because the burden on
the utility is less where the outage is known in advance and can occur in off-peak times for that
particular feeder.

ONSITE SYCOM Energy Corporation Page 8 of 45 Market Transformation of CHP



1.3 Customer Service Rules

1.31 Introduction

Under treditiond utility regulation, the locd utility hed the exclusive right and obligation to
generate and ddliver dectricity to dl the customersin the service territory of the utility. This has
been modified dgnificantly under industry restructuring; now competitors can generate and
deliver dectricity over utility lines to cusomers. The loca regulated utility maintains control only
over the ddlivery of dectricity.

In some cases the ability to ddiver and sell CHP generated power to nearby customers at retall
rates help make a project cost-effective. For example, CHP generation comes in many Szes,
with larger units generdly less expensive per unit of eectricity produced than smdler units. Thus,
in order to make optimum use of a large CHP unit, a developer may wish to aggregate and
sarve the dectric loads of many nearby customers. This is dlowed now only under limited
circumstances, as described in more detail below.

In addition, current master-metering rules may make customer aggregations or other shared
energy arangements in new indudtrid parks or commercid/shopping mals uneconomic or
impractical. For the most part, these various rules act in concert to preserve the loca utility
control and management over dl aspects of locd utility service, even when a developer and the
occupants of the development want to benefit from building, managing or retrofitting their own
utility servicein aparticular area

1.32 Master Metering and Sub Metering

Master-metering is the practice of consolidating the load of various different cusomers into a
sangle master-meter through which the utility, or other energy service provider, provides dectric

sarvice. The customer in charge of the master meter typically collects funds to pay the eectric

bill through rent or utility fees that do not reflect the actud usage of each customer. Sub-

metering occurs when a customer in charge of the master meter actualy measures and bills the
amount of dectricity used by each tenant.

This issue is governed by Rule 18 for SCE and PG&E and Rule 19 for SDG&E. The rules,
titled “ Supply to Separate Premises and Resale,” do not alow sub-metering for commercid
customers. Sub-metering is dlowed for resdentid customers only in limited circumstances, such
as in older mobile home parks, boat marinas and recreationd vehicle parks. Current rules limit
sub-metering due to fears of consumer abuse by the manager of the main account. In addition,
utilities resst modification of this rule in order to keep direct contact with the ultimate customer
and continue to control the terms of their electric service.

The limitations on sub-metering negatively impact CHP deveopers who wish to serve many
different loads. This may be in the context of a new development of mixed commercid and
industrid use, or where an energy service provider wishes to ingal CHP or make energy
efficiency investments in a building that serves many different loads. Long-term energy service
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aggregation, including metering and hilling, is necessary to making multi-tenant energy projects
cod effective. Individua tenants are understandably reluctant to invest in energy efficiency or
other energy equipment in a building they do not own, yet owners have been reluctant to make
these same investments because the tenants would get al the benefits through lower dectric
bills.

1.32 Market Transformation

With more flexible metering and load aggregation options, a property owner could assume
respongbility for the energy consuming characteristics of the entire complex. The property
owner would be more inclined to underteke efficiency projects such as lighting and HVAC
improvements, or even the inddlation of CHP generation, if they could redize the savings of
such projects, and hill tenants for eectric service under contracts that are agreesble to al
parties. The manager’s of the main account may need to be regulated in order to protect
consumer’s interests, epecialy resdential consumers. However, there is less judtification for
drict rules for more sophisticated commercia and industrial customers. They can protect their
rights through contracts and redress to the court system.

Current limitations on cusomer aggregation perpetuates a condition of traditiona utility
regulation that grants low prices to large cusomers who teke utility service a higher
transmisson level voltages and impose fewer costs per unit of energy consumed than smdler
cusomers. If samdl customers in a locd region were able to aggregate, purchase energy a
higher voltage levels, manage and maintain their own metering and hilling sysems, many costs
asociated with smdl customer accounts could be avoided by the utility. Customers would
choose aggregation if they could sdf-provide these services at lower cost than the local utility.
In fact, long before industry restructuring, the right of aloca government to creete a public utility
and buy-out the local private system has encouraged investor-owned utilities to keep rates low
to avoid this result. Policy-makers should expand customer aggregation rights to maximize these
beneficia effects of competition and diminate the cost-advantages of large customers.

1.4 Regulation of power suppliersas*“ utilities’

The Public Utility Code provides that private companies selling electric service to the public are
“utilities’ and may fdl under the jurisdiction of the Cdifornia Public Utilities Commisson or
subject to other laws governing utility service. (Section 216(b)). Other provisons of the law
provide exemptions to this, including generators who sdl to the Power Exchange or to
customers in direct transactions. Section 216(1). CHP operators aso enjoy exemptions under
Section 218 which alows the CHP operator to distribute energy “over-the-fence’ (saes of
electricity or steam to an adjacent facility) to no more than two other customers, and only so
long as the seller does not cross a public sireet.

The Section 218 exemption for CHP was created in the late 70's to enable CHP generators to
digtribute excess generation to adjacent loads using privately owned lines as well as sdll dectric
power to the utility. During that time, CHP operators could sell generation to the locd utility a
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high prices so there was little need to find additional nearby customers to purchase excess
energy. Now there is interest in building “power parks’ and other privately owned utility
gsystems that distribute sdf-generated power within locdized areas and interconnect with the
trangmission grid or to the loca utility at the digribution level. The exemption of Section 218 is
not broad enough to alow this, and the “direct transactions’ exemption of Section 216(1) may
only refer to digribution of energy over utility owned lines.

Utilities are concerned that building private networks violates their exclusive right to serve
cusomers in their dlocated territories. They argue that dlowing competing distribution utilities
would creete inefficiencies in the network and create cost burdens on exiting utility customers.
In addition, in exchange for the exclusve right to serve, the utilities have an “obligation” to serve
al cusomersin their service territories. This obligation could become a burden if new customers
with attractive load profiles and ability to pay for eectric service do not choose to take public
utility digtribution service.

1.41 Market Transfor mation

The utilities are no longer offering high prices for capacity and energy under PURPA.
Wholesdle energy prices are too low today to sustain a project. In addition, restructuring
legidation alows dl investor-owned utility customers to seek direct access to energy supplies. It
would therefore be logicd for the legidature to limit the definition of “utility” and clarify the rights
of CHP facilitiesto sdl power to nearby customers. This would encourage developersto ingall
CHP units that are cost-effective and sized to best serve the on-site load and distribute energy
to nearby customers without fear of becoming a “utility” and therefore subject to rate regulation
and other regulatory restrictions now imposed on the loca investor-owned ditribution utilities.

1.5 Delivery of Excess Electricity

Some customers may have multiple facilities located within the service area of one utility and
may wish to ingal a CHP plant large enough to supply dl the locations. Or a CHP plant may
wish to supply energy to nearby customers unrelated to the CHP owner. In order to do so, the
locd utility would have to provide whedling over its distribution system from the generator to the
various locations,

The Public Utility Code provides that in order to achieve meaningful wholesdle and retal
competition in the eectricity generation market, it is essentid to “provide customers and
suppliers with open, nondiscriminatory, and comparable access to transmisson and distribution
sarvices.” (Section 330(k)).

Currently, if a generator wants to whed its power to a customer located on the same
digtribution circuit, the customer who wants the eectricity from the generator must pay both
transmisson and didribution charges under a Wholesde Didtribution Access Taiff (WDAT).
Some proponents of on-dte generaion argue that it is unfair to charge for transmisson leve
sarvice when the energy is flowing only on the low voltage distribution system (distribution
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wheding). These parties recommend that the transmission charges be pulled out of the rates
charged to these customers.

In addition, the charges in the WDAT tariff are based on the tota generating capacity of the
generaing unit on a“$ per kW” basis. Thus, alarge CHP plant must pay for the highest level of
cgpacity it will provide, even if actud ddiveries of energy are not tha large on a continuous
bass. A different pricing method is used by the Independent System Operator (1SO) to collect
revenues for the of the 1SO-controlled transmission grid; in that case, charges are based on
energy actudly ddivered ($ per MWh).

After paying WDAT charges and providing extra generation to make up for line losses, the
CHP generator must calculate its generation and load requirements and communicate this
information to the grid through a scheduling coordinator. The current costs of whedling, energy
losses and schedule coordination just to dispatch excess generation generally make distribution
whesdling uneconomic.

1.51 Market Transformation

A proposd for a digribution-only wheding service is currently pending before the Federa
Energy Regulatory Commission (FERC Docket ER 97-2358). The 1SO and some Cdlifornia
utilities object to the establishment of the service because any activity on the digtribution grid
affects the tranamission grid. The utilities argue that avoiding cods relaed to condructing,
operating and maintaining the transmission grid would shift these cogs to other customers.

FERC has jurisdiction over the outcome of this debate if FERC determines that whedling over
digribution lines is e@ther a wholesde transaction (a ddivery to an entity who will then resdll the
energy to a customer) or is an interstate transaction. If FERC decides the issue should be
decided at the locd levd, such as may be the case for retall distribution whedling whally within
Cdifornia, then dstate legidators and the CPUC could make didribution whedling charges
conform to a standard appropriate for the Cdifornia market.

Whoever has jurisdiction over the Sze of digribution wheding charges, the impodtion of high
wheding charges to nearby loads will encourage generator’s to bypass these charges by
building private digtribution lines, to undersze CHP units to avoid whedling, or to abandon the
project atogether as unfeasible.

A wise whedling policy will encourage energy ddiveries that make productive use of the existing
investments in the network and encourage more volume of deliveries to reduce codts on a per
kWh basis. An unwise policy will over-price wheding, keep volumes low, push developers to
ingtd| duplicative networks and keep the cost per kWh delivered relatively high.
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1.6 Stranded Utility I nvestments

1.61 Introduction

Cdifornia utility customers pay a Competition Trandtion Charge (CTC) to cover the costs of
generating assets that are too expengve to compete in the energy markets. The bulk of these
charges may last as long as March 31, 2002, then decline over time until about 2010. The
CTC charge is based on volume of energy consumed by each customer, so CTC decreases
when a customer uses less utility energy through conservation or by reducing load in other ways.
However, AB1890 limits a customer’s ability to avoid CTC by ingtdling on-site generation and
thereby taking less utility-supplied energy, unless a specific exemption gpplies.

Customers usng CHP energy can avoid CTC through severd exemptions. First, no CTC
goplies if the CHP system was substantialy committed to congtruction as of December 20,
1995 and was substantially operationa on or before January 1, 1998. Second, no CTC agpplies
to CHP after June 30, 2000. Third, no CTC applies if the sysem comes on line between
December 1995 and June 2000 and has the ability to start up and run without any support from
the grid. If a system comes on line between January 1998 and June 2000 and cannot be started
without power from the grid, CTC must be paid through the cdculation of a “departing load”
charge from the time the unit is operationa through June 2000. The departing load chargeisthe
amount of CTC the utility would have otherwise collected from the customer had it remained on
the system.

Even if one of these exceptions gpplies, customers remain responsble for CTC charges
contained in other utility tariffs, such as sandby tariffs, and al other non-bypassable chargesin
any “otherwise gpplicable tariff.” Those tariffs will reflect CTC and other restructuring related
charges that decline and then disappear dtogether around 2010.

Utilities have raised the possibility of anew “wire-bypass charge’ to recover what they percelve
will be stranded digtribution charges in the event a customer indals sdf-generation and standby
charges are insufficient to fully compensate the utility for the investment it has made to serve this
cusomer. At this time there is no such charge. The utilities believe that the standby charge
should be high enough to avoid the necessity for an additional wires-bypass charge for self-
generators. The public policy dilemma is how to price standby charges low enough to
encourage self-generators to stay interconnected to the grid, yet not so high that they choose to
isolate themselves and thus completely eliminate this revenue source for the utility.

1.62 Market Transformation

The importance of the issues raised by AB1890 will decline as the stranded codts related to
uneconomic utility generation are paid off. However, the generd issue of dranded costs will
continue to come up whenever the regulated utility perceives tha a competitive threat will
reduce revenues associated with aregulated utility investment.
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As noted above, in AB 1890 there were specid provisons to limit the applicability of CTC to
CHP generators and provide an early retirement for some CTC charges. Policy-makers
recognized that customers should be allowed to take control of their own dectric power needs
and reduce demands on the dectric sysem without pendty through energy efficiency
improvements, fud-switching and other customer activities on the customer “sde of the meter.”

Some market participants believe that the issue of stranded digtribution investment due to sdlf-
generdion is without merit. They argue there is no evidence that the revenues for digtribution
sarvices will decline due to sdlf-generation. They beieve that economic growth in the Sate,
more efficient use of the system and the grid benefits of interconnected self-generation will more
than make up for any theoreticd loss of revenue from sdf-generation. In the meantime, the
threat of a wires-bypass charge or extraordinarily high standby charges will gtifle competition
and dow the rate of innovation in the market. All consumers would be the losers in this
scenario.

1.7 Utility Customer Retention Programs

1.71 Introduction

SCE and SDG&E currently have economic development/customer retention rates that provide
some customer's discounts off the tariff that would otherwise apply to direct access purchases
from a competitor. In SCE's program, in exchange for a seven-year commitment from the
customer to remain a full-service customer of SCE, SCE provided discounts for the firdt five
years beginning a 25% and decreasing 5% each year (25% the first year, 20% the second
year, ec.) In its 1999 General Rate Case, PG&E requested agpprova for economic
development/customer retention rates. SCE dso recently filed a petition with the CPUC to
expand its program.

Discounts for large customers were originadly desgned in the 1970's and 80's to encourage
new customers to locate in the service territory of the utility or keep a current customer from
relocating to another state or providing their own power through sdf-generation. The
discounted rates charge the customer enough to cover any incremental costs associated with
that service and some of the utility’s fixed costs. This means at least some incrementd revenue
goes toward fixed costs that would have been assessed on other customers if the targeted
customer did not take utility service. In order to qudify for the discounted rate, the customer
had to show that their threat to leave utility service was bona fide—such as an offer by a
marketer to ingtal salf-generation.

1.72 Market Transfor mation

Marketers believe the utilities now use these programs to unfairly compete with independent
suppliers, including those who are promoting CHP. They believe the regulated utility should not
be dlowed to undercut competition through these mechanisms. They argue these programs are
ingppropriate in the restructured market and should not be alowed. The main concern relates
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to the digribution utility usng market power to offer lower prices and other energy services
outsde its limited role in the market. The regulated didribution utility enjoys an excdusve
franchise to be the delivery agent in a certain territory and should not be able to use that satus
to gain, or retain, market share in the competitive arena.

The energy ddivery function of the utility remains fully regulated because of the market power
that exigs in being the only network in a region. On the other hand, the regulated utilities are
encouraged to reduce codts, keep sarvice levels high, and othewise act as if there is
competition in the market for their services.

The CPUC is in the process of adopting “ performance based rates’ to reward utilities for cost-
efficient service. However, offering discounts to kegp customers from leaving utility service are,
on their face, an ingppropriate response to market threets. They are not generdly available to
al cusomers, they do not collect al the costs of providing service to that customer, and they are
not funded out of increased efficiencies or other true savings.

1.8 Grid Enhancement Credits

1.81 Introduction

The dectricity network conggts of generating stations, often located in remote locations, linked
to one another and to customers through transmisson and digtribution lines. The size and
transfer cagpability of the lines determines how much power can flow from the generators to the
customers. It is possible to relieve pressure on constrained eectric power lines by locating new
generation close to customers and thereby reduce the amount of power that must flow through
the network. This practice alows the utility to defer or avoid upgrades to the dectric network,
the cost of which would have been borne by dl customers through higher rates.

The cost of the transmission and distribution network is a large portion of the tota cost of
delivered dectricity—approximately 52% of each customer’s bill%. However, at

thistime, a customer ingtdling on-gte generation would not receive any payment or other credit
from the utility for T&D cods avoided through inddlation of loca generation. There is no
requirement that a utility notify local area customers that there exists an opportunity for grid
enhancement services through on-site generation and that they could receive fair compensation
for that investment. Neverthdess, utilities agree that local generation can offer locd grid benefits
and can be a sengble aternative to more expensive line upgrades.

1.82 Market Transformation

All customers would benefit from generators being encouraged to site where grid benefits could
be redized. A process for identifying these opportunities, communicating them to the market
and choosing the most cost-effective options should be developed. The payment for the grid

2 Richard Counihan, Green Mountain Energy, “ Breaking Down the Barriers to a Truly Competitive Market”,
presentation to CMA Summer Energy Conference July 23, 1999.
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enhancement could be based on the lowest amount bid in a competitive market solicitation or
through a valuation methodology that accounts for actua cost savings to the grid, or a“standard
performance contract” patterned after Cdifornids energy efficiency incentive program. In
addition, the operation of the unitsto provide the most grid benefits as well as provide energy to
customers may require well-designed contracts and advanced dispatch controls. These are
technica and legd issues that can be solved with the right incentives for both the utilities and the
generators.

The vaue of locating and operating codt-effective generation where it is needed could be
reflected in lower standby rates or facilities charges for the local generation. On the flip Sde,
customers taking service in areas wholly dependent on codtly utility infrastructure could bear a
proportionately higher cost of utility distribution system costs. This gpproach could be gpplied to
new congruction by imposing close to margina codts of utility system expansion on developers.
Accurate price sgnas should lead them to indal the most codt-effective combination of loca
generation and distribution network infrastructure.

2.0 Energy Market Issues

2.1 Introduction

In the last few decades the eectricity market has been evolving to alow more competition
among utilities and other energy suppliers. Prior to industry restructuring, utilities could withhold
transmisson services in order to keep other utilities from getting chesp energy supplies from
digant locations. This practice aso kept their own customers captive and unable to gain
cheagper energy supplies from outside the locd utility system. Utilities sold energy only from ther
own plants and promoted tariffs and policies to discourage customers from ingdling their own
generation or purchasing power from other sources.

Three key events highlight the trangtion from pure monopoly services to an dmost completely
open market in Cdifornia. In 1978, Congress passed the Public Utilities Regulatory Policies Act
which required utilities to interconnect with and purchase energy at fair prices from generators
who operated on renewable fuels and/or used CHP technologies. In 1992, the Federa Energy
Regulatory Commisson adopted rules requiring transmisson-owning utilities to alow other
generators access to trangmisson under cost-based and non discriminatory rates. Findly, in
1996 Cdlifornia adopted legidation to alow retall customers to purchase energy supplies in the
competitive market. (The restructuring rules apply in many respects to both public and investor-
owned utilities, but the public utilities are on alonger timeline for compliance. The most noteble
difference in Cdiforniais that municipaly-owned utilities remain verticaly integrated distribution,
tranamisson and generdting utilities while investor-owned uitilities have sold off generation and
no longer operate the transmission grid.)
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Cdlifornia created an Independent System Operator (1SO) to manage generators access to the
transmisson grid. Cdifornia dso requires investor-owned utilities to purchase energy from the
Power Exchange (PX), into which generators bid energy and from which energy could be
purchased for ultimate ddivery to the customer. Under restructuring, management of the loca
digribution utility remains with the loca utility. There is no independent “digtribution grid
manager” comparable to the | SO.

CHP projects may want to interconnect and transmit energy a the distribution level or the
transmisson level. The costs and rules vary depending on which route is chosen. In addition,
the ability to reach customers for sde of energy, the price that must be paid and the amount that
may reasonably be charged for the energy may differ for large and smdl generators. Policies
that level the energy marketplace for smdl generators will encourage customers to indal them
and take advantage of the energy markets for surplus energy sdes.

2.2 Transmission Policies

The 1SO manages the flows of energy on the transmission grid to ensure system reiability. The
schedules for deliveries must balance so that no part of the system is over-committed for energy
ddiveries. When generators request more energy to flow on atransmisson line than the line can
accommodate, the 1SO holds an auction to determine the congestion price for access to that
line. The price is what a generator or customer must be paid to generate power (or reduce
demand) on the load side of the congestion point and thus relieve the congestion.

The ISO is dso charged with planning for transmission system upgrades to meet load growth
and enhance operation of the energy markets. As noted above, transmission congraints can limit
the ability of generators to access customer loads, as well as increase the value of generators on
the cusomer sde of a congestion point. Some current SO transmission planning activities
concern the congtrained area of the San Francisco Bay and the system stability problems that
may occur if San Onofre nuclear Sation shuts down in the next few years with no replacement
generation at thet Ste.

As part of its grid management functions, the 1SO purchases “ancillary services’ to ensure that
loads will be met with adequate supply when and where demand for energy exceeds the
scheduled supply. A heat wave, unanticipated generator outages, and transmission line failures
require immediate access to generators that are ready within minutes or even seconds to
provide service. The price of ancillary services is s&t in an auction conducted by the 1SO.
During the summer months the prices paid for ancillary services can be very high, which has
caused the 1SO to request FERC to alow them to temporarily “cap” the amount they must pay
for such services. The reason for the price spikes is a combination of high demand and short
supply of ancillary services, which may be very location specific and limit the market to only a
few generatorsthat can therefore “name their price’” on occasion.
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2.21 10MW rule

Locdlized generdtion can add sgnificant vaue to the transmisson grid. Where there is
inaufficient trangmisson to ddiver sufficient supplies to a load, loca generation must be cdled
upon to fill the need. In addition, ancillary services are often in short supply and can be bid a
very high prices. However, since the ISO is concerned with transmission level system events, it
has st a 10MW minimum bid amount for services. Anything smaler than this is adminidratively
too expensive to consider.

The 10MW levd is larger than CHP units that might be ingtaled by smal commercid and even
indudtrid cusomers. If it is true that smdl generation may not be interconnected a the
trangmisson levd, it would follow that it is not within the operationa purview of the 1SO.
Interested parties are discussing with the SO the potential to aggregate the operation of many
amal generators in order to meet the 10MW threshold, or to modify the threshold to
accommodate more smal generators.  The didinction between transmisson-leve and
digtribution-level interconnection of CHP is atificid from the standpoint of its effect on the
gystem. The ISO is reviewing whether aggregated CHP can be recognized as relieving
congestion from the ditribution system up to the transmisson system.

2.22 System Planning Practices

ISO is charged with planning for system upgrades and ensuring system rdiability into the future.
As described above, some transmission problems can be solved by the appropriate ingtalation
of generation on the load side of a congestion point. 1SO planners are now exploring the ways
in which it can encourage the chegpest and most reliable combination of transmission upgrades
and generation gting.  This could include CHP projects or other generation in areas with too
little generation, or extra charges to new generators located in areas in need of transmission
upgrades.

It is unclear a this time how the ISO will perform this planning function. It has only been in
exigence for 18 months and many other agencies have an interest in tranamission rdiability —the
Cdifornia utilities, the Western Region Religbility Council and the Electricity Oversght Board.
The Federd Energy Regulatory Commission has find jurisdiction on any tariffs, fees or access
charges proposed by the 1SO. The Cdifornia Energy Commission has Sting jurisdiction over
large (50MW and above) generating plants and associated facilities to the first point of
interconnection, and is thus interested in the ability of new generation to interconnect and
operate in the current transmission network.

The “gz€’ issue may come into play in this planning process. It may not be cost-effective for
the 1SO to plan for many small generators if one or two large generators in a constrained area
could provide the same rdiability services. It may be up to energy planners to make it eader to
aggregate the loads of many small generators and thus compete on an equa basis with the larger
units in addressing the needs of the transmission system.
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2.23 Market Transformation

The cogt-effectiveness of CHP and other small generation may depend on how it can or cannot
participate in many of the new markets established by restructuring.  Policy-makers should
attempt wherever possible to identify and overcome barriers associated with the smdl sze of
many advanced generdting units. In addition, transmisson and digtribution planners must include
in their forecasts that customers may indal loca generation at an acceerated pace for their on-
Ste purposes, and that the need for network upgrades may be affected by these customer
activities. In aredructured market, policy makers will need to consider the complex interaction
of transmission and digtribution investment decisons, power plant siting and customer choicesto
ingal locd generation.

2.3 Market Power | ssues

2.31 Introduction

The restructured dectricity market is designed to provide customers a choice of eectricity
providers from many companies offering service a competitive prices. There are now many
companies registered as Energy Service Providers sdlling dectricity to Cdifornia consumers.
The generation to fulfill these contracts can flow to Cdifornia from asfar away as Canada, Utah
and Mexico. It ishoped that competition and customer choice in this large and dynamic energy
market will result in lower prices, wise-invesment in new generaion, and technica innovations
to improve service and further reduce prices.

There are some serious threats to successful operation of the restructured market. The
competitive prices and environmenta benefits of technology will not be redized where one or
more market participants can assert market power to limit competition. For example, where a
customer is limited to one or only a few providers, that provider may be able to extract an
above market price for the service. On the other hand, if the same company has the ability to
extract high-prices from some customers and pass aong the premium to other customers as a
discount, the company can undercut and force other competing providers out of business.
Ancther example of market power in the dectric industry occurs where a utility distribution
company uses their status as the only “poles-and-wires’ company to undercut ESPs in
providing electric service to cusomers.

Traditiond utility regulation rewarded utilities for making invesments and expanding ther
customer base by alowing utilities to recover the costs of such investments plus a reasongble
rate of return through customer rates. This fueled the expanson of generation and utility
networks in the last 100 years. Now “performance-based rates’ to be adopted by the CPUC
will diminish the link between making investments and earning a profit. The utility will aso be
rewarded for cost-efficiencies, customer service, reiability, and other pogitive attributes of utility
service. However, the link between invesment and profits is not completely severed. Utilities
naturdly do not want to lose revenues to competitors and they would like to maximize revenues
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for any new investment they make. Thisis appropriate so long asthey do not use their Satus as
monopoly service providersto unfairly compete in the market.

Much of the restructuring legidation in Cdifornia is devoted to reducing the chance that market
power can be exerted by loca didribution utilities in the dectric industry. However, the
following discussion outline some areas where the market power issues are not yet resolved and
which could limit the ahility of CHP to expand in Cdifornia

2.32 Utility Owner ship and Control of Distributed Generation

Redtructuring of the dectric industry was designed to separate the business of generating
eectricity from the busness of ddivering dectricity from the generator to the customer.
Customers can now choose their dectricity supplier and are only limited to the locd utility for
digribution services. This separation of functions was created to both free up the dectricity
market and to better regul ate the remaining delivery functions of the utility.

Many market participants argue that the gods of restructuring would be compromised if loca
utilities were dlowed to own and operate locd generation. They maintain thet if a locd utility
wants to locate generation on a didtribution feeder to reduce grid congestion, the grid
enhancement benefits should be contracted for in the competitive market, provided by
customers or energy service providers who offer the lowest bids to provide the service. On the
other hand, locdl utilities argue that for safety and reliability purposes they should be dlowed to
own and operate the local generation. However, there is no evidence that non-utility owned
generation is inherently less safe or rdiable than utility-owned generation.

A further digtinction is often drawn between generation located on the “grid-9de’ of the
customer’s meter, and generation located on the customer side of the meter. Some argue that
grid-9de generation should be owned and operated only by the utility, while customer-sde
generation could be owned and operated by the customer. Thisis mainly related to control and
safety questions, such as who should have the ahility to dispatch or shutdown the unit. The
debate also arises because of atraditional assumption that customers should have freedom on
“thalr” d9de of the meter to use or not use energy as they desire, while keeping the grid firmly in
the hands of the locdl utility with the exclusive franchise to provide utility services,

No matter where on the customer’s Site a new generator is located, we can assume that the
locd utility's dominant podtion as the sngle network would give it an advantage over
competitors in the marketing of energy services to that customer, including the decision to ste a
generation unit. Evidence to support this assumption exidts in the telecommunications industry,
where traditional, incumbent phone companies compete head to head with competitive carriers
in the provison of tdecommunications services. Under the Federd Telecommunications Act of
1996, the incumbents were not required to divest their non-network services from the network
dde of the busness as was required of dectric utilities under AB 1890 in Cdifornia The
competitive telecommunications companies compete directly with the incumbent telephone
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companies to provide services on the incumbent’s own network, requesting interconnection,
customer switch-over, maintenance and support from the same company that competes with
them to provide the same services. This conflict-of-interest has created an ongoing and as yet
unresolved dispute at the CPUC between the incumbents and competitors, with the competitors
dleging that the incumbents engage in bad faith and unfar tactics to preserve their dominant
market postion.®

2.33 Locational Pricing Practices

The dectricity network does not dlow unlimited amounts of generation to flow from one
location to another. The transmission and digtribution lines can only transport power to acertain
rated capacity level. This dlows some generators better access to some customers than to
others due to their proximity and the limited ability of more digant generators to transport
electricity over the network. This mainly occurs only a “pesk” times when the transmission and
digribution lines are full due to high cusomer demand for power. High temperatures,
transmission line outages and generator outages can al contribute to congtrained conditions in
parts of the Sate.

During system emergencies and peak periods for eectricity demand, being in the right place a
the right time could dlow generators to name their price for energy. This is not a favorable
outcome to the market as a whole that depends on competition to keep prices in check. In
response to this threet, some large central station generators in the position to regularly assert
this type of market power in Cdifornia operate under “Reiability Must Run” contracts.  The
contracts both ensure that the generator is adequately compensated for providing energy and
reliability services to the state, while assuring that they do not extract price premiums from the
competitive market. Under congtrained conditions, a loca CHP unit could seek high prices for
energy that would not otherwise be supplied to that location. While a single unit may have
market power, the presence of many loca on-dte generators would limit the ability of any one
unit to extract monopoly profits.

% See staff reports and decisions in R. 93-04-003, Pacific Bell’s application to enter into long distance |
telephone market for more a more complete description of the challenges facing competitive local exchange
carriers.
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2.34 Market Transformation

The combination of both market power by location and control of locad generation by the
digtribution utilities fuds a fear of market power abuse by the didribution utilities. If Srategicaly
located generation can be owned and dispatched by ditribution utilities, the utility could avoid
more expensive grid upgrades, receive high prices for criticaly needed ancillary services, and
recelve a fair rate of return on the generation investment through the distribution performance
based rates in effect at the time. This same opportunity would not be available to other
competitive suppliers unless they knew about the opportunity and could compete to receive a
grid enhancement credit related to the costs avoided by the loca utility, or some other agreed
upon measure of value.

The right combination of competitive bidding for grid enhancement services and mechanisms in
the local utility performance-based digtribution rates could theoreticaly dampen the incentive of
locd generators to exercise market power if they were dlowed to own and operate loca
generdtion. However, the ongoing market monitoring and regulatory intervention that may be
required to preserve a far market may exceed the benefits of dlowing the loca utility to
participate in the generation business.

Many market participants assert that the incentive of the regulated utility should be to provide
reliable and codt-effective utility services, not pursue new market opportunities best left to
independent suppliers or their unregulated energy services dffilistes. They dso beieve tha
policy-makers should maintain the separation of delivery and generation of eectric service. This
issue will be debated at the PUC rulemaking on distributed generation.*

2.4 Net Metering

2.41 Introduction

Some generators in Cdifornia have the right to sell energy to the grid for the same price they
would otherwise purchase energy. Thisis accomplished through a meter that “runs backwards’
when they are generating more energy than they are usng and the excess power is flowing onto
the grid. At the end of ther billing period, usudly a month, they only pay for the net amount of
energy purchased from the utility.

Net-metering is available under Public Utility Code Section 2827(b)(3) only to smdl customers
who use solar or wind turbines and who use the system primarily to offset their own dectrica
requirements. The legidation is designed to encourage private investment in renewable energy
resources. Utilities argue that net metering does not reflect the true vaue of the energy supply
when the customer takes power from the distribution system when the vaue of dectricity is high,
and only offsets that by ddivering power to the grid when the vaue is low. Also, when the

* Order Ingtituting Rulemaking into Distributed Generation R99-10-025.
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generator takes power from the grid, it recelves the commodity, as wel as transmission and
digribution services. However, the cusomer receives an equivaent price when it is only
supplying the commodity to the grid. Thus, the smdl generator is using the distribution system
like an energy bank and not providing any revenue toward the cost of that service.

2.42 Market Transformation

The utilities suggest that net metering is contrary to the god of using red time and cost-based
pricing, that it subsdizes renewable technologies, and that it alows net metered customers to
avoid certain codts that other customers are obligated to pay. Proponents argue that the smallest
generators could not otherwise overcome the costs of ingdling and operating these
technologies, and that the renewable technologies deserve this option to promote these
environmentally beneficid technologies. In addition, a solar and wind generator does not create
eectricity on demand, but only when the sun is out and the wind blows. A generator cannot
manipul ate the energy production of these units to take advantage of energy prices.

Market transformation does not require that CHP be alowed to net-meter for energy supplies.
In an ided market, dl generators would be adle to sdll energy in the red time energy market and
al cusomers would have red time meters to caculate their energy purchases based on the cost
of energy a each time of the day and night. In the future there a'so might be price sgndsrelated
to the levd of congestion on the didribution network. These sgnas would encourage
consumers to reduce demand (or self-generate) at times of distribution congestion. However, a
this time, most smadl customers pay aflat rate for eectricity, varying by season but not by time
of day. In addition, few smdl customers have the technology to automaticaly detect high prices
and avoid purchasing energy at the most expendve times of day. This disconnect between the
market price of dectricity and a smadl consumer’s ability to respond to the price is one of the
most sgnificant market barriers to smal customer participation in the competitive eectricity
market.

Market trandformation to benefit CHP and other small generators will include wide-spread
adoption of technology to overcome this barrier. 1n the meantime, policy measures such as net-
metering serve to encourage a generating technology that may not otherwise survive in the
market.

3.0 Interconnection Rules and Practices

3.1 Introduction

The optima economic use of CHP for many ingalations requires interconnection with the locd
utility for emergency backup, supplemental power needs, or ddlivering CHP energy to other
customers. Unlike traditional emergency generators that stand done and are only run during a
utility outage to serve the on-site load, an interconnected generator runs in “parald” with the
digtribution system s0 as to be part of the congtant flow of eectricity to and from the generation
gte.
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3.11 Critical I nterconnection | ssues

The primary challenge facing a cusomer who wants to interconnect with the loca digtribution
grid is uncertainty about the cost and time to interconnect. This uncertainty may stem ultimately
from a lack of incentive for the utility to provide predictable, efficient methods for
interconnection of DG. The following critical issues impede interconnection and cause
uncertanty:

The rules do not clearly establish interconnection requirements at the outset.

The rules are not consstently applied by front-line utility personnd;

Some interconnection equipment may not be judified for smdl generators (such as
dedicated transformers for resdentia and smal commercid applications);

The need for utility studies, the high cost of studies and the time it takes to conduct studies.
The protection requirements for smal generators may be excessve.

These areas of market uncertainty each serve as a potentid barrier to interconnection.  The
Market Transformation section will describe the nature of each of these issues in more detall
and how they may be resolved to minimize their impact on CHP generation. First, we will cover
the history of the current interconnection issues and the actud interconnection requirements.

3.12 History of the Current Interconnection Situation

Prior to industry restructuring, utilities owned and operated most of the generation operating in
pardld on the utility network. Utility engineers designed and operated the system using
gandards for interconnection that made sense for large centrd dations. Utilities were not
particularly concerned about the cogt of interconnection, both because the cogt was amadl
compared to the entire plant construction budget and because the utility expected to earn a
reasonable return on al prudent investments. It was not until the Public Utilities Regulatory
Policies Act in 1978 that utilities were required by law to interconnect with some independently
owned generators and rules had to be written to govern the terms of interconnection. The rules
for utility interconnection for the three investor-owned Cdifornia utilities are now in Rule 21 of
thelr respective tariffs and in technica guidebooks published by each utility. Municipas have
developed smilar rulesto comply with PURPA.

The passsge of PURPA was the firg time utilities were required to communicate ther
interconnection standards to third parties. However, Utilities had no incentive under PURPA to
make interconnection essy, inexpensive or quick. As a matter of fact, because utilities faced
losing revenue whenever an independent generator could successful interconnect, the utilities
had every reason to make interconnection as onerous, complicated and expensive as possible.
Nevertheless, many large generators (usudly 10 to 49 MW) absorbed the costs of
interconnection in order to enter into a profitable power sales contract with the utility as required
by PURPA.
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Now small generation technologies (such as CHP) that offer environmenta benefits and low
energy cods are coming on the market. Restructuring has increased the incentive to operate
these units in pardle on the utility system for sdes to the PX or to other cusomers in direct
transactions. The technica requirements and the application process for interconnection can be
especidly burdensome to smdler systems (under a few hundred kW). The costs of
implementing interconnection requirements are generaly the same regardiess of capacity. (For
example, reays for 30kW units cost the same as rdlays for 500kW units)) For smaller projects,
interconnection costs are a higher percentage of the tota project costs and at a certain point the
decison to ingdl smdl generation may turn on thisissue done.

3.2 Summary of Current Utility I nterconnection Requirements:

The interconnection rules address three mgor concerns. safety, system protection and quality of
savice. Frg, the safety of utility linemen requires that CHP facilities not energize aline that has
been de-energized for maintenance or as the result of a line fault. Second, CHP system
operation, or falure, must not detrimentaly effect the utility system to which it is connected or
sarvice to other customers. Third, the voltage and other eectrica characteristics of the
generator should not degrade the quality of power on the digtribution system.

Each investor-owned utility isin the process of revisng Rule 21. Ther intent is to aign Rule 21
with recent legidative mandates and to smplify interconnection. Even with the proposed
changes, each utility il requires most of the following steps: an interconnection study pad for
by the customer, utility review and approva of the design, facility ingpections before, during and
after interconnection, sgned contracts, maintenance and cdibration test reports, proof of
insurance, and pre-pardld tests. Interconnection remains a complicated process.

3.21 General Requirements

A quick look a Appendix C shows that the five utilities covered (PG&E, SCE, SDG&E,
LADWP and SMUD) have quite similar generd requirements. That would seem like a boon to
interconnection, because the different requirements may not result in dragtic differences in
hardware costs to meet the minimum. However, the real issue is that a CHP developer doesnt
know what the actud requirements are going to be until it is into the process and deding with
the utility on the specifics of the dte. Customer awaremess of that uncertainty keeps some
projects from moving off the drawing board in the first place. The process is open-ended
currently and it varies according to personnd ability and knowledge. The interconnection design
and cogting is essentidly at the discretion of the utility, which may or may not be favorable to a
project for competitive reasons, or other reasons that may be completely removed from
concerns of safety, rdiability or quaity of service.

3.22 Specific Requirements for Small Scale Generation (1-MW or less)

The following table summarizes the minima protection requirements of SCE, SDG& E, PG&E,
SMUD and LADWP for three KW capacities. a 30kW unit, a 300kW unit and a 1-MW unit.
The legend below states whether the requirements relate to technologies that use static power

ONSITE SYCOM Energy Corporation Page 25 of 45 Market Transformation of CHP



converters (SPC) (such as the microturbines and fuel cdlls) induction generators or synchronous
generators.

L egend:

S=30kW (includesinduction generator and SPC)

M= 300kW (includes. induction generator, synchronous generator and SPC)

L= 1000kW, (includes synchronous generator and SPC)

X =required.

? = assumed required, via specification for breaker or current interrupting device.

Minimum Protection Requirements: by Utility and Capacity

Function | SCE SDG&E | PG&E SMUD LADWP
sIMJL|s [MJL|s [MmJL s [M]L s [mM]L

25 X [x[x [x[x|x [x [x[|?2 [x|x]2 [2]2

27 X [x IxIx IxIxx [x [x]{x Ix[x]x [x][x

46 X | X

47 X [ x [x

50 2 12 |2 X [x [x[x 21212 [2 ]2

51 2 |2 |2 [x [x[x|x [x [x[x 21212 [2]>

50N X |[x |x

51N X | X X [x [x X | X

51V X X | X

59 X [x [x X [x [x[{x Ix[x|x [x[x

67 (or 67V) X | X

81 X X Ix [xx Ix Ixx [x]x]x [x]x

Device Function Numbers, re ANSI//IEEE C37.2

25 Synchronizing or synchronism-check
25A Auto-synchronizer

27 Phase undervoltage

32 Directiona power

46 Reverse-phase or phase-ba ance current
47 Phase-sequence voltage

50 I nstantaneous phase overcurrent

51 Phase time overcurrent

50N Ground instantaneous overcurrent

51N Ground time overcurrent

59 Phase overvoltage

67(V) Directiona phase overcurrent, V= voltage restrained/controlled
81 Over & Under frequency
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It should be pointed out that current multifunction digita relays can be programmed to cover dl
the above requirements using software. Compared to a protection system that uses discrete
andog reays, the processis rdaively smple and inexpensve. Even if the utility were to change
the requirements, the cost of re-engineering and reprogramming a digital relay would be minimd,
assuming the developer has full information on specific utility requirements from the utility
engineering study. However, current utility requirements do not accept the new multifunction
relay technologies entering the market. Utilities are ill known to require discrete rdays and
other redundant protection equipment be ingtaled as a back-up to new technologies, adding
sgnificant capitad and labor costs, especidly to smdl projects. In order for utilities to accept the
new digita relays, they will need to time to test them, or to have credible test data provided to
them ether from other utilities or an independent testing authority.

3.3 Market Transformation

The market chalenge for smdl generation is to overcome the cost and technica barriers to
interconnection. The inconggency and uncertainty of current utility requirements across
Cdlifornia adds time and costs to projects. What is needed is away to decrease the uncertainty
now exiging in interconnecting with the utilities, and a way of acceerating the acceptance and
use of new technologies that offer flexible and secure protection in a sngle package. This
section of the report will explore how current interconnection standards operate as a barrier to
smal generation and how the process of interconnection and technica requirements could be
improved to reduce this barrier.

3.31 Uncertain Standards

Uncertainty exists because the written and published guidelines on interconnection are generd,
the contents are subject to change and interpretation. A developer may design a project to
meet a standard and be surprised by additiona requirements imposed later.  Utilities are
reluctant to state absol ute interconnection requirements in advance of utility studies because they
do not know the impact the generator will have on the locd distribution system until they can
perform the sudies. The utility wants flexibility to account for loca conditions.

This may become less of an issue as utilities gain experience from initid ingalations and
developers become more aware of utility concerns. In the meantime, faster utility turn-around
time with utility studies would help dleviate this problem because it would dlow developers
quicker feedback on their plans thereby reducing the cost of uncertainty.

3.32 Inconsistency

Inconsistent requirements stem partly from different field conditions but dso from alack of clear
and concise procedures and inadequate training of front-line utility personne. Utilities recognize
this is a problem and are working on in-house solutions, as shown in the gppendix on PG&E's
process and SCE’'s commitment to “define a smple process and dedicate staff to respond (to)
requests.” (See Appendix D for more information on PG&E’s Interconnection Requirements).

ONSITE SYCOM Energy Corporation Page 27 of 45 Market Transformation of CHP



Nonethdess, without an internd incentive, utilities cannot be expected to follow through with
these streamlined procedures without external pressure.

3.33 Theneed for dedicated transformers

The need for dedicated transformers is a cosly issue for smdler capacity generators,
partticularly in urban areas. Most large-capacity generators would either dready have a
dedicated service transformer or could easily absorb the cost of this equipment. (Secondary
network systems pose a more complex problem and are not addressed here).

One of the main reasons utilities want a dedicated transformer is to isolate the generator from
the rest of the system in case there are power qudity problems, especialy harmonics, created
by the generator. Power qudity concerns can be handled in other ways, such as having the
generator itsalf adhere to power quality standards (IEEE 519 or IEC standards), rather than
specifying a dedicated transformer.  Power quality may become less of an issue when utilities
gan a better understanding of how different types of generators work, especidly newer
inverter-based generators.

Another judtification for a dedicated transformer relates to system grounding. There is debate
on the proper method of grounding local generators, primarily focused on transformer winding
configurations. The Nationd Electric Code has specific requirements on grounding separately
derived systems that must be resolved. This issue requires more technicd andyss before
acceptable solutions will be found.

3.34 Utility Studies

Utility studies are performed by dectrical engineers to determine the impact the proposed
power plant will have on the grid. A “study” can be a smple manud cdculation rdating to a
gpecific condition, or load flow and short-circuit studies that require a complex mathematica

representation of the entire utility system, or only a portion of the sysslem. Many vendors supply
“canned” software packages to perform the more complex andyss. Traditiondly these
software packages have been designed either for transmisson-leve analysis or for large facility-

level dectrica design. These packages cost thousands of dollars.

The time required to perform a study and the cost of the study will vary depending on many
factors, indluding:
- therdative Size (capacity) of the generator in relaion to the loca system capecity;
the location of the proposed generator on the system,
the application (sae or no sae, peak shaving, base load, etc.); and
how the utility handles such work (how complex is the process, how wdl-trained is the
utility engineer, how many resources are available, etc.).

Pacific Gas and Electric has estimated that studies can take anywhere from 22 hours to 60
hours to complete, with an average of 41 hours. These studies can cost between $3,000 and
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$25,000 depending on the complexity of the study. The costs include personnd codts,
computing time, management review, report preparation and other direct and indirect charges.
(See Appendix D on PG& E' s Interconnection Process for more information).

An effective way to reduce the time required for, and cost of, these studies is to have a well-
established procedure for handling interconnection gpplications. The procedure should take
advantage of talored software packages that use exigting utility databases (if they exist) to
speed-up the number-crunching portion of these studies. Interpretation and analysis of results
will aways require experienced personnd and probably can't be hurried.

Another proposal for minimizing the impact of the cost of utility studies comes from a recent
report to the National Association of Regulated Utility Commissioners® The authors suggest
that the costs for interconnecting generators be shared between the utility and generator. Since
al digribution customerstypicaly receive an interconnection subsidy (usualy equivadent to the
average embedded cost of dl customer-specific distribution plants) interconnecting generators
should receive smilar treetment. If this proposa for sharing costs of interconnection studies
were to be adopted, the utility would pay for athreshold level of studies and facilities, with the
distributed generator paying for amounts above this blended level.°

3.35 The need for protection equipment

Utilities insure the reliability and security of the grid through system protection measures. Line
faults are cleared quickly. Lines are sectiondized. Voltage and frequency are regulated within
specific limits. Traditiondly, utilities have been able to provide this levd of service and rdidbility
because they retained complete control over al generation and network construction standards.
They could determine what level of protection was required and spread the cost over al
customers.

Now, with locdly owned generation, the gStuation is more complicated.  Protection
requirements, derived from past practices, are coming under fire. The risks posed by smal
generators may not judify the same protection system required by utilities for large centra
dation powe plants Smdl generaors ae questioning the utility requirements for
interconnection because the smal generator must bear the entire cost of itsingtdlation.

Manufacturers of smal generators now build protection functions within the control system of
the generating unit. All of the protection functions can be programmed through software into the
controls. Even though this satisfies the intent of the protection requirements, utilities ill want
back-up protection through a separate system, not associated with the controls of the generating
unit. The back-up sysem insures protection will not be logt if the control sysem fails.

®> RW. Beck and Distributed Utility Associates, “Model Utility Interconnection, Tariff and Contract
Provisionsfor Distributed Generation,” NARUC (June 1999)
® Lehr, Ronald L., “Open Access for Distributed Resources: Regulatory Issues.” September 15, 1999.
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Manufacturers are particularly concerned about this requirement it unnecessarily adds to the
complexity and cost of the ingtalation.

A solution to this problem is to obtain third-party certification of integrated protection and
control sysems. After performing performance tests, a recognized independent testing lab
could certify thet the sysems meet dl requirements. This would be Smilar to the safety testing
that UL and other labs do today. Once the equipment is certified, the utility would not need to
impose any other protection requirements. This type of solution is a few years off, though, as
performance tests and procedures have to be developed and agreed upon, and testing labs have
to gear up to perform such tests. In the mean time, manufacturers are stuck with the existing
requirements.

3.4 Conclusion

The solutions for interconnection chalenges include both technicad and procedura
improvements. It isincumbent on regulators to ensure that utilities adopt the most cost-effective
standards and practices for small generators. Because of pressure from market participants, the
Ingtitute of Electrica and Electronics Engineers (IEEE) has fast-tracked their process for issuing
new nationa standards for interconnection. However, even on this fast track, the IEEE does not
expect to issue new standards for interconnection until after December 2001.

Some solutions could be pursued in advance of new national standards. These include the
development of interim state standards, consensus on requirements for smaller systems (under 1
MW) to minimize the impacts on small generators, and a quick and smple screening procedure
to inform a developer up-front whether or not a project requires comprehensive review and
gudies. Policy-makers should encourage utilities to participate in and promote quick resolution
of issues that do not require nationa standards.

4.0 Environmental and Land Use Regulation

4.1 Introduction

CHP units must comply with al gpplicable loca zoning and hedlth and safety requirements at the
dgte. Theseinclude rules on air and water qudity, fire prevention, fuel storage, hazardous waste
disposal, worker safety and building congtruction standards.  For generation units 50MW and
above, the Cdifornia Energy Commission conducts a single siting process to ensure compliance
with al locd requirements. Units below 50MW avoid the CEC process and seek approva
from the local agencies directly.

The locd agencies interested in the Sting of a CHP unit include fire didricts, air digtricts, water
didgricts and planning commissons. Therefore, the ingaler of a CHP unit may need to pay for
and obtain permits, or variances from permits, inspections, and gpprovas from many different
local agencies. In addition, one or more of the agencies may require additiona equipment or
impose specia operating standards as a condition to granting gpprova for the unit. Depending
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on the bags for the requirements, the loca agency may or may not have discretion to modify the
terms of the gpprova or negotiate with the indaler for avariance.

Both engaging in the locad permitting process and complying with the technica requirements
coming out of the process can impose significant costs on a CHP ingdlation. The costs depend
on the kind of CHP unit being inddled, how sengtive the locd area is to the environmenta
impact, how familiar the local agency is with the ingdlation, and how the nearby neighbors fed
about the inddlaion. Thus it is difficult to generdize about these impects for dl CHP
ingtallations across the Sate.

However, two eements of the Siting process regularly chdlenge inddlers of CHP in Cdifornia
The first concerns air quality impacts and the second concerns the process of gting itsdf.
Cdifornia is home to some of the most condrained ar sheds in the nation, often not in
compliance with federa Clean Air Act requirements. Thus new emitters must pass dtrict teststo
minimize ar impacts or must ingtal emission control technologies that use hazardous materids,
such as ammonia and acid, and thus raise more public hedth and safety concerns at the local
level. Secondly, the novelty and lack of locd standards for some of the newest CHP
technologies may dow down the process and make the outcome more uncertain as locd
officids “write the rules’ for new technologies. In order to promote the ingtalation of clean and
efficient generation in Cdifornia, it may be necessary to create a usar-friendly CHP gting
process a the locdl leve.

4.2 Air Quality

4.21 Introduction

CHP units that rdy on fud combugion for eectricity and heat production emit pollutants
controlled by local air digtricts. Each air didrict has its own rules for alowable emissions based
on locd conditions, but dl didricts must ultimatey comply with state and federd ar quaity
gandards. The following isabrief outline of the main issuesfacing inddlers of CHP in Cdifornia
and how each requirement may impact the cost and feasibility of a particular ingtdlation:

- Is the ingdlation exempt from permit requirements? Very smal generators and specid
technologies (fuel cdlsor other very clean emitters) may not require a permit.

- Isita“magor source’ or a“minor source’? The answer to this question will determine the
extent of compliance requirements for monitoring, record keeping, reporting, emissons
tegting, and maintaining a running inventory of emissons.

- What are the hours of operation of the CHP unit? Most CHP indalations run as long as

necessary to fulfill the on-gte or digtrict heat load, typicaly 50%-80% of the year. Few
ingadlations will quaify for minima emissions controls dlowed for emergency generators.
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- Wha are the leves of each type of air pollutant being emitted? Some kinds of emissons,
now caled “ar toxics’ are subject to a speciad screening process to determine potentia
public hedth impacts. Other emissions that contribute to regiona air quaity, such as NOX,
and VOC are governed under the traditiona air permit process.

- Isthe CHP unit anew inddlation or is it a modification of an exising plant? It is generdly
less expengve to comply with rules for minor modifications of exiding plants. A New
Source Review (NSR) may result in requirements for the most stringent control technologies
and the necessity of purchasing NSR offsets. On the other hand, a modification at the site
may cregte “offset credits’ if the CHP unit replaces adirtier boiler, for example.

- Isthe CHP unit being ingaled in a non-attainment or severely condtrained area? The most
gringent emissions control technologies will be required, and the ingtdler may need to
purchase air credits to offset the increase in regiond pollution levels caused by the unit.

- Isthe control technology required by the air district cost-effective? Sometimes an air digtrict
cannot impose a control technology if the ingdler is thereby paying too much to reduce an
additiona pound of pollutants.

The ar qudity requirements may be sufficiently extreme to make a CHP ingdlation not codt-
effective. The control technology or offsats required for an ingdlation may not justify the project
cods. Emisson limits in some ar didricts, particularly for high emisson fuds such as wood,
cod or diesd, may make some CHP units unfeasible.

4.22 Challengesfor CHP

The Clear Air Act requires that each date attain naiond ambient air quaity standards
(NAAQYS) for each criteria pollutant, such as NOx, CO, SO2, PM, and Volatile Organic
Compounds (VOCs). When aregion is out of atainment, the regulator must reduce emissons
from exising and new sources. Higoricdly, regulators have been more successful reducing
emissions from mgor stationary sources, such as power plants, than from mobile sources, such
as automobiles. The result isthat the rules for stationary sources, including CHP, are much more
gtringent than rules for mobile sources, even though some new CHP technologies are no larger
than automobile engines.

The Best Available Control Technology (BACT) standard in Cdiforniafor stationary sourcesis
5ppm for NOx a 15% oxygen for smple-cycle gas turbines; it is 2.5ppm for NOx for
combined cycle and CHP ingalations of gas turbines’. In the Los Angeles air basin, where
these standards were deemed BACT, actual emissions from the CHP and combined cycle units

" Cdifornia Environmental Protection Agency Air Resources Board, Guidance for Power
Plant Sting and Best Available Control Technology, June 21, 1999
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operaing below these new standards are within an order of magnitude of the cleanliness of
ambient air.

There are about thirty dting cases planned or currently under review by the CEC. These are
new merchant power plants that would be combined cycle gas turbines adhering to the BACT
numbers above. Although combined cycle units capture heat from gas turbine exhaust to make
additiond eectricity, they are not CHP units since they do not use the captured heat to meet a
locd thermd requirement. The new merchant plants are jugt highly efficient centrd generating
dations.

If we compare CHP with these merchant plants on an input basis, as regulators do currently,
CHP does not offer much in NOx emission reductions, and may cause NOX increases in some
cases. For the same amount of input fuel, the newest merchant plants emit fewer pollutants than
the best CHP units. However, if we compare CHP to the merchant plants units on a “net
NOX” basis, including the power generation that is avoided through use of CHP waste heet, the
benefits of CHP are more apparent. Such “output-based” standards are necessary in Cdifornia
in order to compete fairly with new centrd units.

At this time, as described above, the rules are generdly indifferent to the efficiency
characterigtics of a generator. Thus a non-CHP generator is measured on the “parts per
million” of pollutants just as a CHP generator, and the fact that CHP is recovering and making
vauable use of the waste heat created by the combustion process is not given any credit from
an ar qudity point of view. The preservation of fossl fud resources and the national economic
benefits of high efficiency are outside the scope of the air didtrict’s charter.

In addition, current local air rules do not focus on the production of greenhouse gases, such as
CO,, which have a globd, rather than locd, impact on the environment. The Department of
Energy has determined that doubling the amount of CHP used to cregte dectricity in the US by
2010 would be a sgnificant contribution to our country’s ability to comply with the terms of the
Kyoto treaty on globa warming. The CHP would displace some older fossl-fueled units that
are mgjor contributors to current CO, production in the US.

Addressng these issues on behdf of CHP is paticularly chdlenging in Cdifornia for at least
three reasons. Firdt, the state now hosts the “cleanest” eectric generation in the country, due to
its high percentage of nuclear and hydroeectric production. Caifornia imports eectricity
produced by cod plants in other western states but doesn't suffer the immediate environmental
impects of that production. Thus, there is little “dirty” generation in Cdifornia to replace with
cleaner, more efficient CHP generation.

Second, since industry restructuring there has been aflurry of applications to site additiond large

generating plants, mentioned above, usng very clean and efficient natura gas-fired technologies.
Not only do these plants favorably compete on a cost per kWh basis with on-ste power
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production, they may deplete the supply of avalable air offset credits or drive the price of
credits up to unacceptably high levels.

Third, the nature of smdl on-gte generation often results in dting new units in the mogt
congtrained areas—cities, industrial parks, etc—rather than in the less constrained country-side
where tranamisson lines deliver the power produced by large generating dtations to load
centers. While each new unit in an urban area may not creste a sgnificant impact, regulators
may take a dim view of numerous smdl ingdlations in urban “hot spots’ and impose dricter
gandards for permitting.

4.23 Market Transformation

Officids in charge of environmenta and energy policies a the date and federa level are avare
of the chadlenges facing CHP in the current regulatory environment. There is progress on some
fronts to address the problems.

- The Environmental Protection Agency modified the 1998 New Source Performance
Standards for utility boilers from a fud-burned basis to a useful output basis to give credit
for increased efficiency. Thus, instead of being permitted on a pounds of pollutants “per
unit of heat,” the boiler is permitted “per unit of eectricity produced.” Wagte heat not
recovered for eectricity production pendizes the unit.

- The Cdifornia State Air Resources Board (CARB) is performing an economic study to
project the penetration of digtributed generation in Cdifornia and quantify the net emission
effects.  This would hdp them develop an ar qudity regulatory drategy to meet the
chalenges described above. The find report is not yet published.

-  CARB is ds0 studying how new in-gate generation (both CHP as well as merchant plant
development) impeacts regiond CO, production due to displacement of out-of-state cod-
fired generation from Cdifornia stotd eectricity consumption mix.

Other options for both meeting loca environmenta gods as well as giving CHP some credit in
the energy market could be developed by modest changes to current permitting rules.  For
example, emergency generators are not currently subject to the drictest permitting rules, but
they may only run for very few hours in the year and only when the sysem power supply is
interrupted. Regulators might be persuaded to dlow CHP generators to run during periods of
high red time energy prices and/or when the local transmisson system is condrained. The
number of tota alowable hours may be increased, or the run time could be measured in pounds
of pollutants per year, rather than hours per year. This would more accurately attribute air
impacts to the responsible generator, and not pendize small efficient units.

Another way to protect the public hedth and encourage ingdlation of environmentdly
responsible, local generation such as CHP is to remburse the cost of some or dl of the
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necessary ar control technologies through efficiency credits. The credit could be justified when
the environmental costs of energy inefficiencies through dternative generation are equd to or
greater than the cost of the control technology. A mode for such activities is the Renewable
Resources Account credit syslem managed by the Cdifornia Energy Commission and funded by
aone-time $540 million grant established by restructuring legidation in Cdifornia

4.3 Streamlined Permitting

4.31 Current Rules

The loca permitting process can be chalenging for a CHP ingtdler for many reasons. As noted
above, CHP technologies must often comply with air quaity, hazardous waste management, fue
dorage, fire-safety, worker safety, building codes and locd zoning rules. The following are a
few of the reasons why the local process can add time and expense to a CHP project
ingdlation:

- It may not be known prior to permit application what standards the CHP unit must meset. It
may not be clear whether the locd zoning will accommodate the CHP technology and
asociated fud supply systems, or how stringent the environmental mitigation requirements
will be. This makes the initid economic andyds of the project’s viability or financing needs
less certain.

- Thetime between gpplication and gpprova may be long, or may not be known in advance.
Thismakesiit difficult to create project indalation schedules and to keep to the schedules.

- Theinddler may need to vist with multiple agencies on multiple issues. Where agencies do
not work together to coordinate an application, the ingtaler may need to go back and forth
to different agencies, modifying an application to reflect the findings or decisons of another

agency.

- Agencies may have some discretion to negotiate the terms of the permit or approvd. In
these cases the ingtdler may have to hire experts to prove the reasonableness of a modified
requirement. The negotiation process can require iterations of testing, regpplication and
more delay.

- Even after gpprova to ste is granted, the local agencies maintain jurisdiction over terms of
the approval, sometimes requiring annual testing, record keeping, reports, fees, etc. This
cost must be built up front into the economics of project feasbility.

- Anintangible factor in locd permitting is the politica redity of neighborhood senghilities and

not-in-my-backyard reactions to development. This could include concerns about noise,
vibration, visud attributes, and safety in senditive areas such as near schools or hospitals.
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Getting through the locd process can take anywhere from 3 months to a year. Each ingtdlation
will face it's own particular array of challenges depending on dl the variables of the technologies
being deployed, the qudlities of the building or local area into which the unit will be placed and
the persondities of the loca officids involved.

The burden of sting and permitting adds to the carrying costs of the project. Of course, every
CHP project will be different, but an estimate of carrying costs associated with permitting and
Sting could average 6.5% or more of the total project costs. These costs cannot be eiminated
gnce gting and permitting will continue to be of concern to locd jurisdictions. However, they
could be lowered through streamlining. If the solutions in the next section were to diminae six
months from the time for permitting and Sting a project, the carrying costs would be reduced
proportiondly. Assuming asmplification of this magnitude, carrying costs could shrink to 3.8%
of the totd project cost, from an average of $580/kw down to $220/kw, a sixty-two percent
reduction. (See Appendix E.)

4.32 Market Transformation

There have been efforts in some areas of the Sate to address the problems noted above without
sacrificing the legitimate hedlth and safety concerns of local citizens. For example, many locd
governments in the Santa Clara Valey area have joined together to reduce the number of steps
for locd city and county building permits from four hundred down to eeven. The Slicon Vdley
Uniform Code Program improves the region’s regulatory climate by promoting consstency and
reducing regulaions, while maintaining high safety sandards in Slicon Vdley. They are looking
into doing the same regulatory streamlining for the Sting of smal generaion units in the region.
The San Diego Association of Governments has included generation sites in the master plan for
urban development. Findly, standards agencies such as the Underwriter’s Laboratories, Model
Building Code, and Nationd Electric and Fire Safety Code writers are beginning to look at the
newest CHP technologies for standardized treatment.

In the fdl of 1999 the Cdifornia Energy Commission has received Depatment of Energy
funding to study the loca permitting process for two generation plants, one in the City of Irvine
in Southern Cdifornia, the other in northern Caifornia chosen by the Association of Bay Area
Governments. Each Ste will convene an advisory committee of representatives of affected
agencies to monitor the permitting process, create pecific recommendations for streamlining,
and a time edimate for effecting those recommendations. The results will be avalable to any
other loca government, and form the bass for workshops across the dsate for smilar
improvements.

5.0 Government Tax Policies and I ncentives

5.1 Tax Policies
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Tax policies can sgnificantly effect the economics of investing in new equipment such as CHP.
The availability of tax credits and/or rapid depreciation schedules can make or break a project.
There are currently no investment tax credits for CHP, and CHP property falls into severd tax
categories with depreciation periods based on its use and capecity. Systems larger than
500kW have a cost recovery of 15 years if the dectricity is used on-gte and 15 to 20 years if
the dectricity issold. In contrast, a Smilar engine used to power airplanes or equipment would
have only a5- to 7- year tax life.

5.12 Market Transfor mation

There are two initiatives underway & the federa level that would move toward a more fair tax
treetment of CHP. DOE and EPA have been working with the Department of Treasury to
review exiging deprecidion categories for on-dte generation equipment.  Treasury is
consdering dlowing on-gte equipment in buildings to qudify for a 15 year depreciation
schedule, smilar to on-site generation equipment in industriad applications. In addition, as a part
of its 2000 budget reques, the Clinton Adminigtration has included an investment tax credit to
encourage the increased gpplication of CHP systems. The proposal would give an 8% credit
for quaified systems over 50kW ingtaled in the years 2000 and 2001.

5.2 Public Goods Charges

5.21 Energy Efficiency Programs

Under AB1890, the digtribution utilities were directed to collect money from customers to
support programs “which enhance rdiability and provide in-dtate benefits’ such as energy
efficiency programs, low income support programs, research and development and renewable
energy programs. (Section 381(b)). The municipaly-owned utilities are aso required to collect
such charges. (Section 385.)

The dallars collected for energy efficiency through this mechanism are governed by the CPUC
with the advice of the Cdifornia Board for Energy Efficiency (CBEE). In 1998, gpproximately
$270 million of public benefits monies were collected for gas and dectric energy efficiency
programs. These funding levels will remain until 2002 when the programs will be reevauated.
The programs are currently administered by the utilities and the CEC.

5.22 Market Transformation

At thistime, the environmenta benefits of CHP are not recognized or paid for in the competitive
energy markets. The reduction of greenhouse emissions such as CO, through increased fud
efficiency is the most sgnificant public hedth benefit of moving away from traditiond power
plants and increasing the penetration of CHP technologies.

The CBEE is investigaiing whether sdf-generation technologies, such as CHP, could be
included in the definition of energy efficiency and thus digible for public goods support. The
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current definition includes “Any product, service, and practice or an energy-using gppliance or
piece of equipment to reduce energy usage while maintaining a comparable level of service
when ingtdled or gpplied on the customer side of the meter.”

If self-generation were included in the definition, a support program would have to meset three
criterig; it would have to satisfy the * public purpose test, be capable of transforming the market
0 that support would no longer be needed, and be part of abalanced portfolio of programs.”®

The CBEE performed a*1998 Study of Sdf-Generation for Energy Efficiency Programs” The
CPUC adopted a CBEE recommended pilot for limited renewable technologies for residentia
new congruction. Beyond that, the CBEE may consder direct subsidies or research and
development programs that pursue benefits such as uninterrupted power, power qudity, fue
price risk management, participation in bulk power and ancillary service markets and pricing by
location.

5.23 Renewable Resour ce Credits

The public goods charges include support for renewable energy. Renewable energy is defined
as “biomass, solar thermal, photovoltaic, wind, geotherma, smadl hydropower of 30 megawatts
or less wade tire, digester gas, landfill gas, and municipad solid waste generation
technologies...” Section 383.5 (@) (1). The support through public goods charges is limited to
renewable energy using less than 25 percent fossil fuel. (Section 381 (b)(3)).

The Cdifornia Energy Commission manages the didribution of these funds to support qudified
generators. The support is in the form of a 1.5centskWh price credit for renewable energy
supplies.  This incentive helps overcome the higher costs of producing dectricity from these
generators. The limitation on fossl fud use disqudifies CHP technologies fuded by naturd gas,
areadily available fud source for many prospective CHP generators.

5.24 Market Transformation

Policy-makers in Cdifornia recognize that some energy technologies fuded by renewable
resources are beneficia yet do not compete in the energy market without subsidy. Therationde
for providing the subsdy is that the environmenta benefits and the vaue of energy rdiability
through fud diversity is not accounted for in the competitive market and therefore should be
“purchased” by the public as a whole through these funding mechanisms. A wise policy
aopropriately vaues the benefits and then dlows qudifying generators to compete for the
credits, thus getting the best price for the vaues that are sought.

CHP projects that run on renewable fuel sources should logicaly qudify for both efficiency
credits as well as renewable resources credits, providing that the combination of subsidies does

8 See www.cbee.org
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not overdate the environmenta vaues and encourage projects that don't return a fair vaue for
the public invesment.
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APPENDIX A — Standby and Backup Chargesfor Three IOUs

Standby and Backup Charges

Standby Charge Backup Charge
Voltage L evel $ per kW
SCE Secondary $6.40 @ default rate, scheduled
Primary $6.60 | outages may avoid on-peak
Transmission $0.65 charges
SDG&E Secondary $2.67 @ default rate, scheduled
Primary $2.54 | outages may avoid on-peak
Trangmission $0.22 charges
PG&E Secondary $2.55 | $0.39159 on peak summer
Primary $2.55 | $0.36632 on peak summer
Transmission $0.35 | $0.30168 on peak summer

The charges are based on unbundled charges, without RMR, CTC Phase 1 or 2 charges, or
generation costs.
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APPENDIX B — Example of Standby and Backup Charges

The economic difference between two approaches to standby and backup chargesisillustrated
in Table 1.2 below for an SCE indudtrid customer operating a IMW CHP unit with 92%
avalability. The impact of the Cdifornia utility’s standby charges made the totd average
electricity cods of the cusomer 37% higher than the Illinois’Texas example when we assume
equivdent energy charges. This could be high enough to make the CHP project more

expensve than purchasing dectricity from the locd utility.

TABLE 2
Annual Costs UDC Purchase CaliforniaCase | Illinois/TexasCase
Capital Carrying Charge $130,000 $130,000
Fuel Cost $157,320 $157,320
Cogeneration Heat Credit ($78,660) ($78,660)
0&M Cost | $62,9249 $62,928
M ai ntenance/Standby Power $203,536 $74,281
Total Cost $441,309 $475,124 $345,869
Total Electric Generated (KWh) 5,244,000 5,244,000
Total Electric Bought (kWh) 5,847,000 603,000 603,000
Average Power Cost ($/kWh) $0.0755 $0.0906 $0.0660
Annual Maintenance Power California Casq [1linois/Texas Case
Summer Outage Demand Charge $121,300
Winter Outage Demand Charge $52,955
Outage Hours 456 456
Summer Outage Hours 190 190
Winter Outage Hours 260 266
Summer Outage Energy Charge $14,663 $14,668
Winter Outage Energy Charge $14,613 $14,613
Standby Charge* * included in $45,000
demand charges
Total Maintenance/Standby Power $203,536 $74,281
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APPENDIX C - Interconnection Requirements of Five CA Utilities

The following table is an overview of the current interconnection requirements of the five largest
utilitiesin Cdifornia

Generd Reguirements SCE | SDG&E | PG&E | LA SMUD
(as of June 1999) DWP

A. | Installation & Operation: Pre- & Post-

1. | Interconnection Studies Required? Yes | Yes Yes ? Yes

2. | Review and Approva of Desgn? Yes | Yes Yes Yes Yes

3. | Right to Inspect Facilites Pre & Post| Yes | Yes Yes Yes Yes
Connection?

4. | Signed Contract(s)/Agreement(s) before| Yes | ? Yes Yes Yes
Connection?

5 | Mus meet dl agpplicable codes and| Yes | Yes Yes Yes Yes
requirements of other authorities?

6. | Provide Maintenance and Cdibration/Test | Yes | Yes Yes Yes Yes
Reports and/or Witness Tests?

7. | Provide Proof of Insurance Yes |? ? Yes ?

8. | Conduct Pre-Pardld Tests ? ? Yes Yes Yes

B. | General Design

1. | Disconnect Required? Yes |Yes Yes Yes Yes

2. | Protection Requirements Vary Accordingto | Yes | Yes Yes Yes Yes
Capacity and/or Voltage?

3. | Dedicated Transformer Needed? * * * * *

4. | Utility-Grade Rdlays? * ? * ? *

5. | Ground Fault Protection? * * * * *

C. | Generd Operating

1. | Reactive Power and Voltage Control Yes |Yes Yes Yes Yes

2. | Must meet Power Quality standards? Yes | Yes Yes Yes Yes
Notes:
“?" means not specificaly discussed in
documents.
“*” means depends on capacity, voltage,
gen. type or other characteristic.
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APPENDI X D — PG&E Interconnection Flowchart

PG&E's Distributed Generation Interconnection Process

Customer calls PG&E

£

v

Y

PG&E corporate office PG&E local rep
(multiple generation sites) (single generation site) Requires a description of:
. locati
| | Do
. type
v . fuel

Customer completes
data sheet

single line diagrams
proposed project plan

v

. PG&E collects a Non-refundalbposit from the
customer for the interconnection report which is deducted

from the cost of the report once done

Customer provides
deposit for
interconnection report

. For photovoltaic units <10 kW, no report is made so no
deposit is required

. For any other units <100 kW, minimal deposit required

v

Determine interconnection option

PG&E prepares

Perform load analysis
Review power quality

interconnection . Prepare reliability studies
engineering report & 1. Vvalidate settings on the unit(s)
. Co-ordinate customer relays to PG&E's systems
cost qUOte . Determine modifications needed to connect to grid
(] » * Cost estimates are binding to within 10%
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% ° customer Report covers
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[, *  agreements
o O . project schedule
=5 Customer *  leadtime
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c o distributed
o i
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E < Includ
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Yes obtaining permits
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Perform work necessary
for interconnection

procuring needed equipment
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installing metering
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Y

gas connection issues

Physical interconnection
completed

Some work may be done by third party contractors

v

Including
Generation Operating Agreement (79-848)

Customer signs all
required contracts

Standby Agreement (79-285)

Special Facilities Agreement per Rule 21 (79-280)
Parallel Operation Agreement (79-269)

Natural Gas Service Agreement (79-756)

v

¢ o o o e o

Net Energy Metering Agreement (79-854)

Facilities pass "pre-
parallel" inspection

\@‘Ial charge may be required

v

( Connect to grid ) PGAE Taifs & Complance - 083099 10:18
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APPENDI X E — Basecase and Highcase DG I nstallation Costs

Basecase | natallation Costs

Representative Onsite Generation Cost and Performance

MicroturbineGas Engine Fuel Cell Gas Engine Gas Turbine Gas Turbin
Size KW 50 100 200 800 5,000 25,000
Heat Rate (Btu/kWh HHV) 13,306 13,127 7,584 10,605 11,779 10,311
Recov. Exhaust Heat (Btu/kWh) 4498 1786 1443 5193 4522
Recov. from Coolant (Btu/kwh) 3404 3000 2750
Package Cost ($/kW) $500 $650  $2,000 $350 $400 $300
Heat Recovery $150 $100 $75 $75 $75 $75
Emission Controls $0 $70 $0 $29 $102 $100
Project management $25 $33 $100 $18 $20 $15
Site & Construction Management $35 $46 $140 $25 $28 $21
Engineeering $20 $26 $26 $14 $16 $12
Civil $50 $75 $100 $38 $15 $13
Labor/Installation $100 $130 $120 $44 $60 $45
CEMS $0 $0 $0 $0 $30 $20
Fuel Supply-compressor $40 $0 $0 $0 $20 $15
I nterconnect/Switchgear $150 $150 $75 $63 $20 $6
Contingency $25 $33 $60 $18 $20 $15
General Contractor Markup $164 $197 $270 $101 $81 $64
Bonding/Performance Guarantee $33 $39 $27 $20 $24 $19
Carry Charges during Constr. $83 $99 $192 $51 $87 $69
Basic Turnkey Cost ($/KW) $1,375  $1,647  $3,184 $842 $998 $789
0O&M Cost $/kwWh $0.010 $0.014 $0.005 $0.011 $0.003 $0.003
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Highcase Inatallation Costs

Representative Onsite Generation Cost and Performance
MicroturbineGas Engine Fuel Cell

Size kW 50 100 200
Heat Rate (Btu/kWh HHV) 11,741 11,147 6,205
Recov. Exhaust Heat (Btu/kWh) 4600 1600

Recov. from Coolant (Btu/kwWh) 2600 1600
Package Cost ($/kW) $350 $500 $900
Heat Recovery $150 $100 $75
Emission Controls $0 $70 $0
Project management $18 $25 $45
Site & Construction Management $25 $35 $63
Engineeering $14 $20 $20
Civil $50 $75 $100
Labor/Installation $70 $100 $120
CEMS $0 $0 $0
Fuel Supply-compressor $40 $0 $0
I nterconnect/Switchgear $50 $75 $38
Contingency $18 $25 $27
General Contractor Markup $78 $103 $139
Bonding/Performance Guarantee $24 $31 $14
Carry Charges during Constr. $28 3
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Gas Engine Gas Turbine Gas Turbine

800 5,000 25,000
9,382 9,125 7,699
1200 3709 2800
2500
$300 $300 $300
$75 $75 $75
$29 $51 $50
$15 $15 $15
$21 $21 $21
$12 $12 $12
$38 $15 $13
$38 $45 $45
$0 $30 $20
$0 $20 $15
$31 $10 $3
$15 $15 $15
$57 $61 $58
$17 $18 $18
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