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Testimony of Robert J. Camfield
Please state your name, title, and business a@ds.
My name is Robert J. Camfield. | serve in thpacity of Vice President for
Christensen Associates Energy Consulting LLC (*CAE@& wholly owned
subsidiary of Laurits R. Christensen Associates, IMy business address is

4610 University Avenue, Madison, Wisconsin, 53705.

On whose behalf are you testifying?

| am testifying on behalf of East Kentucky Powerm@erative, Inc. (‘EKPC”)

What is the scope of your testimony?

EKPC has engaged CAEC to describe EKPC'’s viesv@osition on various
provisions of the Energy Independence and Secaadty2007 (“EISA 20077).
The purpose of my testimony is to present to thetieky Public Service
Commission (“Commission”) EKPC’s perspective regagcEISA 2007, and
to assist the Commission in its deliberation ofifiseles identified in its Order
of November 13, 2008. The specific provisions (84 2007 that | focus on
include two new standards that are incorporatealtime Public Utilities
Regulatory Policies Act of 1978 (“PURPA”) and orenfPURPA standard.

These are as follows:
¢ Consideration of smart grid Investments.
¢ smart grid Information.

* Incentives for recovery, use, and prevention otigtdal waste energy.
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What qualifies you to present testimony on thedpics that you identify
above?

| am an energy economist and my experience Exusinly on wholesale
electricity markets, cost analysis and valuatiom] seegulatory economics.
The scope of my professional work includes assetati@n and cost of
capital, transmission pricing, electricity demamd éoad forecasting, cost
assessment, and wholesale contracts and negoti&mmmajor service
providers, | have assessed the benefits and cbstnemission expansion
plans, and prepared demand-side resource strategiagvolve industrial
waste heat. | have served on forecast review ctiesi expert panels on

wholesale market design, and regional forecastgg.ou

My clients include electric utilities, cooperatsye&eonsumer advocacy groups,
regulatory agencies, municipalities, industrialtousers of electric utilities,
law firms, commodity traders, electric industry@sations, transmission
companies, generation companies, RTOs, distributonpanies, and
industry research groups. | have testified andevegapearances on behalf of
clients in evidentiary proceedings and other forneglulatory settings on a
range of topics including transmission congestoamporate performance,
cost of capital and rate of return, cost escalaponver supply contracts, load
and energy forecasting, marginal costs and castatibn, tariff design and

utility rate phase-in plans, cost benchmarking, gederation supply plans.

My previous assignments include the assessmetgrnaind-side strategies

and the management of electric and gas rate cas@sact terms for
3
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renewable resources, power supply solicitationd,ed@ctricity market
restructuring in Central Europe. | have initiatgceen involved in several
innovations including two-part tariffs for transmsiisn services, web-based
self-designing retail electric products, marginadtebased cost allocation
methods, and the development of principles foceffit pricing of
distribution services. | have served as a memb#reoeconomics committee
of the National Association of Regulatory Utilityo@missioners and on an
advisory panel for EPRI. | have published repatspters in technical
books, and articles in noted journals suchitaesElectricity Journal, IEEE
Transactions on Power Systems, and theCouncil on Large Electric Systems. |
served as Program Director of the Edison Electrstitute’sMarket Design
and Transmission Pricing School 1999-2008. | have held the position of chief
economist for a regulatory agency, and system enmtdor a large,
integrated electric service provider. | hold a teesdegree in economics
from Western Michigan University, and | am a graduaf Interlochen Arts

Academy.

Please summarize the conclusions of your revient the EISA 2007
standards and criteria, and recommendations regardig EIA Section

1307(a)(16) referred to as smart grid Investments?

| recommend that the Commission not adopt a &ismart grid regulatory
review standard, as proposed. As an alternatweuld recommend that the
Commission consider establishing a collaborativeess with the utilities
and other stakeholders to monitor smart grid dguraknts, to identify

promising new technologies and concepts, and tenpially engage in pilot
4
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programs on a voluntary basis that appear to ofébenefits. For this
discussion, positive net benefits refers to thediten where the prospective
cost savings for generation and transmission ses\ace greater than the costs
of the technology including implementation, and ¢bsts associated with the

risks and uncertainty of future net benefits.

| believe there are several reasons favoring tkesrative. First, smart grid
technologies and information systems consist & fajor categories
including Sensing and Measuring, Advanced Contrethiidds, and Improved
Interfaces and Decision Support. The full envelopsmart grid technologies
discussed below are largely complementary to, rdbi@n substitution for,
conventional power system equipment and faciliti@sing forward,
conventional technologies will likely remain thent@l expenditure of power
delivery including transmission and distributiadence, a formal regulatory
review involving technology selection that implteshnology substitution

possibilities is not necessarily applicable.

Second, power delivery facilities, as with genematiare indivisible in
capability and expenditure. This means that orgexpansion of capacity
occurs in rather lumpy increments and, as a coreseg it is unlikely that
many opportunities where smart grid technologidxsstute for conventional
technologies exist, although a known, working srgad technology may
delay the deployment of a major conventional tettupo As | mention, the

nature of smart grid investments are information#h a focus operations.

5



10

11

12

13

14

15

16

17

18

19

20

21

22

This is inherently more complementary to converaldachnologies, than

substitutes.

Third, evidence suggests that the Commission’satipolicy of monitoring
industry developments and voluntary adoption iskivay satisfactorily. The
smart grid envelope includes an array of electréggtinologies, information
systems, and concepts that, as a whole, may palgrdffer at some point
substantial benefits in the form of lower elecbilis and improved reliability
for retail consumers. As these technologies réaation, EKPC and member
systems incorporate them into power delivery agssary and appropriate.
As an example, EKPC and its members along withoowsts are putting forth

efficient market-based pricing programs that wiilize interval meters.

Fourth, smart grid technologies geared to religbénd, in particular, real-
time operations will increasingly need to operat®ss electric utility service
providers to realize effectiveness. In turn, sint@roperability will require
regional solutions that will assuredly involve thaious organization that,
together, comprise the Energy Reliability Organ@a(ERO). In short, smart
grid to a substantial extent will be regional ifura. In short, the net benefits
to local smart grid investments will likely be miasted outside the host

utilities territory.
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Fifth, the burden of demonstrating, within formagulatory processes before
the Commission, that occasional small scale investain smart grid
technologies and concepts of one type or anotlmtiger net benefits is

substantial, for both the Commission and utilities.

Sixth, high resource costs, substantial sitingtltmons, and an increasingly
larger array of substitute possibilities availafoleonsumers present utilities
with strong incentives to minimize total costs. aAsesult of the incentives
that are inherently present within today’s energykats with rising costs and
increasing range of potential substitutes, the Cwsion can be assured that
Smart grid technologies which provide positive betefits will be adopted

by service providers where appropriate.

As you have discussed Section 1307(a)(17), smaiid Information, calls
for the Commission to consider requiring electric tlities to make
available, where practicable, time-based wholesatearket price
information to retail consumers. What is your pergective and

recommendation regarding smart grid Information?

The EISA 2007 provision of time-based price mfiation, as contained in
Section 1307(a)(17), recognizes that the econonstsaf power systems in
the short term can vary greatly according to time lcation. This follows
from two key properties of power systems. Firkdceicity cannot be readily
stored, such that inventories cannot be used dathgerariation in marginal

costs over time. Second, the pattern of powerdlaxthin transmission
7
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network follow physical laws. Accordingly, econangosts and wholesale
market prices can be highly differentiated amontgvoek locations. This
means that substantial cost savings and overalsgaimarket efficiency can
potentially be realized through marginal cost-bgsecing programs,
including real time pricing and critical peak pngi where load decreases

during high load and high cost periods can obtaajomcost savings and

mitigate the need for capacity. To this end, EKE@ its member systems are

initiating a real time pricing pilot program, ahdve implemented a Direct
Load Control program. These programs provide Iretaisumers with
economic cost information for EKPC. These programtgyate high costs
associated with near-term conditions, and incoearelevant information
regarding economic cost and tight supply-demandnza. The programs
obtain market efficiency on the appropriate cost$ @onditions. In contrast,
wholesale market data is removed from the locaketarserved by EKPC.
Indeed, wholesale market prices, to a large exéatdriven by variation in
electricity demand of the Eastern markets, and beasuch different in level
and variation of local economic costs. As a resufiolesale market
information may be highly inaccurate, if not miglesy, vis-vis the costs of
the incumbent service provider, which is the retévaformation. Second, it
is burdensome to consumers to receive informahanis not relevant to
them, and it is also burdensome to service prositiepresent this
information. Therefore, | recommend that the Cossioin not adopt the

proposed Smart grid Information standard.
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Would you please summarize briefly the provisios of EISA 2007 that
pertain to smart grid, with a focus on smart grid echnologies?

Yes. A quick summary of the provisions that smgortant in this proceeding
can be found in Appendix B of the Commission’s @ideCase No. 2008-
00408. One provision concerns the investment aeEf PURPA-covered
utilities: “Each state shall consider requiringppto undertaking investments
in non-advanced grid technologies, that an eleatiiity of the state
demonstrate to the state that the electric uttiiysidered an investment in a
gualified smart grid system based on appropriatfa...” A second
provision requires that “All electricity purchasetfsall be provided direct
access... to information from their electricity prod@r such as:
prices...usage... (and) sources” of electricity. Infation is to be provided
“to the extent practicable”, according to EISA 200ihe underlying text for

these provisions can be found in Sections 1307aHad (17).

Does the EISA 2007 provide a definition of theetm “smart grid™?

Yes, Section 1301 of the EISA 2007 offers acdden points that provide a
definition of what the smart grid term encompassEse definition consists of
actions by which the grid can be modernized, rather tiealnnol ogies that can
be used to make the grid smart. Without enumegatiam here, these actions
can be characterized as improving the control iof gperations in both the
energy supply and delivery and in end use effigrdnccustomers. Related
actions include development of uniform technologndards and reducing

barriers to adoption of new technologies, practaies services.
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Is this a definition that is used universally?

Not entirely, although it is well recognizedor8e in the industry think about
the smart grid chiefly from the perspective of grnidnitoring and
management. Others focus on the customer end tisoesanappropriately
equating smart metering with the smart grid. Smraatering is, of course, just

one possible component of the smart grid.

If the Commission is to review investments in th smart grid by PURPA-
covered utilities, is there a reference for what awstitute smart grid
technologies, either in EISA 2007 or elsewhere?

EISA 2007 does not appear to be precise butlitaeate a smart grid Advisory
Committee and Task Force to facilitate such dedinit Under the auspices of
the U.S. Department of Energy, the National Endrgghnology Laboratory
(“NETL”") has begun a “Modern Grid Initiative” thats issued documents

providing information on smart grid technology.

How is this information categorized?

The NETL classifies smart grid technologies ifit@ categories. These areas
are 1) Integrated Communications, 2) Sensing analsiiéeng, 3) Advanced
Components, 4) Advanced Control Methods, and 5ydvgd Interfaces and
Decision Support. The NETL sets out its classiftrain its paper “A Systems

View of the Modern Grid”, which includes appendicgsthese categories.

How does NETL characterize Integrated Communiations?

10
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Integrated communications connects suppliersusas of electricity in a
national and rapid network. A key supporting elatrg uniform standards for
use by users, vendors and operators. NETL ideatdne component of the
grid, substation automation, that aspires to theeept, thanks to a set of
standards developed by the International Electhotieal Commission (IEC).
In contrast, no such standards exist for the uderis the areas of automated
meter reading or demand response or in distribwidomation. Technologies
of interest include broadband over power line, legs technologies (of which
NETL identifies nine types) and other technologrestably Internet2, the next

generation of Internet communication and Fibehokome (“FTTH").

What constitute smart grid technologies in the &nsing and Measurement
Category?

These technologies record power flows or powésrmation at all stages of
the electricity supply process. These includeamst metering, wide-area
monitoring systems and dynamic line rating techgplimr the transmission
grid. (This last area includes measurement ofdagand current-carrying
capacity.) Also included in this category are aubeal protection systems that
serve to conduct fault testing, for example. At tustomer end, technologies

relate to residential customer networks and adwanoetering are included.

What does the term “Advanced Components” encomss?
This technology area includes such fields asgyoslectronic devices such as
static VAr compensators, superconductivity techgpldalistributed generation,

distributed storage devices and complex systents &sicnicro grids.
11
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What is included in “Advanced Control” methods?
This area consists of a set of distributed ligeht agents to manage power,
analytical tools consisting of computer hardware software for information

processing and operational applications such ageuhanagement.

Lastly, how does NETL describe “Improved Interfaces and Decision
Support”?

This category, with the acronym 1IDS, includestinologies that improve grid
“visualization” and decision support. These carlude software and controls
that provide information to decision makers chargéti system management.

The theme of this technology area appears to loenation synthesis.

How would you characterize the development statef these various
technologies?

Generally, it appears that for all categoriésg, technologies are at uneven
stages of development, with some being in theanoy and rapid change
occurring in some areas and little developmentlis. In one case the
NETL laments the absence of funding in some aré&amsmission grid

information technology.

That smart grid technologies, at least with theegxion of interval metering, is
largely developmental is evidenced by Section 13)§4] where the law states
“...The Secretary shall establish a smart grid regioilemonstration

initiative...” and again in Section 1305(a) where ldne states “...The
12
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Director of the National Institute of Standards dmthnology shall have
primary responsibility to coordinate the developtn&a framework that
includes protocols and model standards for infolmnatnanagement to achieve

interoperability...”

What do you infer from the state of the technolgy at present, for

purposes of evaluating how the Commission should pceed?

Smart grid technologies are undergoing rapicaade. Investment in new
technologies during times of rapid technological arstitutional change
harbor comparatively high risks associated witrepbél net benefits. An
investment of latest technology complementing catigeal technology may
appear to offer positive net benefits. Howevematy also be the case that the
technology in question could be superseded by anaved technology in the
not too distant future. Alternatively, the techogy might appear promising

but unproven.

In brief, it is unusually difficult to gauge, aftthe fact, whether or not benefits
outweigh the costs, where the benefits are baseldeoexpected value of the
potential outcomes. Results may not be availaiisdveral years. Even then,
utilities and regulators would seemingly need tostruct the counter factual
case of what the outcome, measured as total sysists, would have been
under conventional technologies. While the utilityst evaluate such issues
on a regular basis, it would be difficult to acdeta gauge results in a

systematic, consistent and timely review by reguiat

13
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Q.

Would you please provide the Commission with EKE’s perspective on

industrial waste heat?

Yes. Industrial waste heat refers to investnamions and technologies that
capture heat produced by industrial manufacturioggsses to generate
electricity. As a general rule, the industrialtees that utilize energy most
intensively are also the sectors with the greatesgntial for waste heat
capture. These industries include chemicals, frodess, petroleum, forecast
products, and primary and secondary metals. cbmsmonly recognized that,
because of inherent thermal inefficiencies, ontgadest share of the energy
input is utilized within the industrial processhé& remainder is lost to the
atmosphere and, for years, industries have attehtpteapture and recycle
heat. This involves a number of well known teclogas such as mechanical
and thermal compression, condensing economizeas ploenps, and
cogeneration for electricity. Nationally, a lorastling successful application
is the combined heat and power facilities on urEigicampuses. Also,
pumping stations of pipelines can be attractivessibr waste heat capture for

electricity generation.

Generally speaking, the recapture of heat fartetity generation is focused
on the use of hot exhaust gases where temperahargbe in excess of 700
degrees. My experience demonstrates that econlyratmactive applications
of waste heat capture for power generation arelyhgpecific to the host
technology and site characteristics. The commleaciangements underlying
waste heat capture for electricity can vary. Tedhgy vendors may be the

investors that install the facility at the hosesaind claim the electricity output,
14
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which is then is sold to the incumbent electriditytor within wholesale

electricity markets. The host is compensatedtfoheat input to the process.

EKPC encourages industrial waste heat recaptureldotric power generation
and, in fact, has a cogeneration tariff in plaGansequently, EKPC does not
recommend the adoption of the proposed industriatevheat standard. EKPC
may be well positioned to assist the State of Kentudentify potential waste

heat sites in its service territory.

Does this conclude your testimony?

A. Yes, it does.
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