Future of CHP in Indiana: Technical
Potential and Implications of Standby
Rates in Realizing this Potential

Presentation to the Indiana Utility Regulatory Commission
September 1, 2015
Graeme Miller
US DOE Midwest CHP TAP

\
"™ U.S. DEPARTMENT OF ENERGY

5/ CHP Technical Assistance Partnerships
" @y MIDWEST

.


Presenter
Presentation Notes
Hello, my name is Graeme Miller and I am a policy analyst at the Energy resources center located at the university of Illinois at Chicago.  I am here today representing the US DOE’s Midwest CHP Technical Assistance Partnership.  My presentation today will examine the potential for combined heat and power applications in Indiana and how utility tariffs – especially standby rates impact the realization of that potential.  
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DOE CHP Technical Assistance
Partnerships (CHP TAPs)

DOE's CHP TAPs promote and assist in transforming the market for CHP,
waste heat to power, and district energy or microgrid with CHP
throughout the United States. Key services include:

« Market Opportunity Analysis
Supporting analyses of CHP market
opportunities in diverse markets including - ’
industrial, federal, institutional, and E - oy A‘
commercial sectors ’ - - ’ ;

e Education and Outreach ..“. 'ﬂ-@
Providing information on the energy and non- -‘%
energy benefits and applications of CHP to .—-""w

« Technical Assistance '
Providing technical assistance to end-users
microgrid with CHP in their facility and to help
them through the development process from

state and local policy makers, regulators, end
and stakeholders to help them consider CHP,
initial CHP screening to installation.

users, trade associations, and others.
waste heat to power, and/or district energy or www.energy.gov/chp
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Presentation Notes
Who we are.  I am here representing the US DOE Midwest CHP TAP which is one of seven regional TAP’s across the US.  The mission of these TAPs is to promote and assist in transforming the market for CHP, WHP, and district energy and we do this through three primary mechanisms
Market Opportunity Analysis – Where we work with state stakeholders (PUCs, State Energy Offices, industry groups, non-profits) to identify the market opportunities for CHP in their state.  
Education and Outreach – Where we provide information on the energy and non-energy benefits on CHP to various stakeholders including policy makers, end-users, and industry groups.
And three, Technical Assistance – where we provide assistance to possible end-users to help them consider CHP.  We provide assistance from the initial screening analysis to system installation. All of which is complimentary.


DOE CHP Technical Assistance Partnerships (CHP TAPs)

NORTHWEST
www.northwestCHPTAP.org

Dave Sjoding
Washington State University
360-956-2004

sjodingd@energy.wsu.edu

i

Gene Kogan
Center for Sustainable Energy
858-633-8561

gene. kogan@energycenter.org

SOUTHWEST

MIDWEST
www.midwestCHPTAP.org

Cliff Haefke

University of lllinois at Chicago

312-355-3476
chaefk | @uic.edu

www.southwestCHPTAP.org

Christine Brinker

Southwest Energy Efficiency Project

720-939-8333
cbrinker@swenergy.org

Claudia Tighe

CHP Deployment Program Manager
Office of Energy Efficiency and
Renewable Energy (EERE)

U.S. Department of Energy

E-mail: claudia.tighe@ee.doe.gov

DOE CHP Technical
Assistance Partnerships
(CHP TAPs): Program
Contacts

chp@ee.doe.gov

Jamey Evans

Project Officer, Golden Field Office
EERE

U.S. Department of Energy

E-mail: jamey.evans@go.doe.gov

Patti Welesko Garland

Enterprise Account POC

CHP Deployment Program

EERE, U.S. Department of Energy
E-mail: Patricia.Garland@ee.doe.gov

NORTHEAST
www.northeastCHPTAP.org

Tom Bourgeois
Pace University
914-422-4013
tbourgeois@law.pace.edu

Beka Kosanovic
University of Massachusetts Amherst
413-545-0684

kosanovi@ecs.umass.edu

MID-ATLANTIC
www.midatlanticCHPTAP.org

Jim Freihaut
The Pennsylvania State University
814-863-0083

jdfl | @psu.edu

SOUTHEAST
www.southeastCHPTAP.org

Isaac Panzarella

North Carolina State University
919-515-0354
ipanzarella@ncsu.edu

Ted Bronson

DOE CHP TAP Coordinator
Power Equipment Associates
Supporting EERE

U.S. Department of Energy
E-mail: tlbronsonpe
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Presentation Notes
Here is a map of the seven different TAPs and with contact information for each one.  Additional the bottom of the slide contains our DOE program administrators contact information. 


CHP: A Key Part of Our Energy Future

o0 Form Of Distributed Traditional System CHP System
Generation (DG)

Power Plant Electricity

: . ‘

EfflClency

O An integrated system

O Located at or near a
building / facility

O Provides at least a portion of

the electrical load and EfflClency

O Uses thermal energy for:

— Space Heating / Cooling
CHP provides efficient,

clean, reliable, affordable
— Dehumidification energy — today and for
the future.

— Process Heating / Cooling

J «  U.S. DeparTMENT OF ENERGY Source:
5 ( CHP Technical Assistance Partnerships http.//www1.eere.energy.gov/manufacturing/distributedenergy/pdfs/c
' MIDWEST hp_clean_energy_solution.pdf
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So briefly, what is combined heat and power and why are we and the Dept of Energy promoting this technology?  
First, CHP is an integrated system located at or near a facility that provides both electric and thermal energy to that facility. This is most easily thought of as an electric generator at an industrial plant that provides electricity and uses the waste heat from that process as space heating (or as process heating in some industrial process.) While this technology is quite old, the first Edison power plant in lower Manhattan was actually a combined heat an power plant providing both electricity and hot water for space heating for nearby residents, it is experiencing a renewed interest because of its great efficiency.  Compared to the 50% efficiency of a traditional system – one that uses a central station power plant to generate electricity and an on-site boiler to generate thermal energy – a CHP system can reach efficiencies of 75% and greater.  And because of its common use of natural gas, CHP systems are often far cleaner than traditional coal fired power plants.  CHP offers reliability to end users as was witnessed in super storm Sandy keeping many hospitals operating without interruption while providing both thermal and electric energy.  CHP is important because it provides efficient, clean, reliable and affordable energy.    


Emerging Drivers for CHP
Benefits of CHP recognized by

DOE / EPA CHP Report (8/2012)

policymakers
President Obama signed an Executive Order to
accelerate investments in industrial EE and CHP on
8/30/12 that sets national goal of 40 GW of new CHP Combined Heat and Power
installation over the next decade A Clean Energy SDflltiﬂl'l

State Portfolio Standards (RPS, EEPS, Tax Incentives, Hegurt 2142
Grants, standby rates, etc.

Favorable outlook for natural gas
supply and price in North America

Opportunities created by
environmental drivers

Utilities finding economic value ) ERERGY  SEPALI=—

Energy resiliency and critical
. Executive Order: http://www.whitehouse.gov/the-press-
IN fl"a St ru Ct ure office/2012/08/30/executive-order-accelerating-investment-

industrial-energy-efficiency
Report:
http://www1.eere.energy.gov/manufacturing/distributedenerg
2™ U.S. DepaRTMENT OF ENERGY y/pdfs/chp_clean_energy_solution.pdf
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This reemergence of CHP is due in part to these drivers. 
one, Policy makers at both a national and state level have recognized the many benefits of CHP and have begun to shape public policy in ways that foster these benefits.  For instance, many states including Illinois, Iowa, Ohio and others have included CHP as an eligible technology under state efficiency programs.  Other states like Wisconsin have implemented state energy plans that address the barriers to CHP.  While others like Minnesota, and Missouri have begun to look at the impact utility rates may have on CHP project implementation.  

Two, because of shale gas the price of natural gas has stabilized and – if it is to be believed – is forecasted to remain steady throughout the next 10-20 years.  Though CHP systems can and do run on a variety of fuels, the most common by way of both installed capacity and by number of installations is natural gas.  Rising electric rates rising and steady natural gas prices make CHP that much more alluring. 

Three, due to its great efficiencies CHP is a cleaner technology than most utility generation and can benefit from the many environmental drivers shaping how electricity is generated and delivered.  

Four, because of the many benefits and drivers I’ve already listed many utilities are starting to take a look at how they can incorporate and find value in CHP.  Across the Midwest we have seen examples of utility ownership of CHP systems where the utility generally sells the thermal energy to the hoist site while using the electric energy on their grid.  This is increasingly common in the ethanol industry which requires a great amount of electricity and steam loads; however we are also seeing utility ownership in a wide variety of industry.  Another reason utilities are beginning to look at CHP is due to the Integrated Resource Plan Process – a good example is here in Indiana.  

Lastly, CHP is increasingly seen as providing resiliency and energy security.  Our center has seen an increased push by the healthcare industry to look at CHP as a way of ensuring energy security.  States like Louisana and Texas have mandated that public facilities – especially those deemed critical infrastructure – must explore CHP optinos before they are allowed to undertake any large capital project.    


®
Installed CHP Summary — Indiana & U.S.

Indiana U.S.
Installed CHP Installed CHP
# of Sites = Capacity (MW)  # of Sites = Capacity (MW)
Agriculture 6 8.6 225 1,027.4
Amusement/Recreation 2 0.3 125 107.9
Chemicals 1 4.9 272 23,203.2
Colleges/Univ. 4 80.3 270 2,672.2
District Energy 1 3.4 49 2,626.4
Food Processing 4 26.6 253 6,726.2
Hospitals/Healthcare 2 3.5 221 856.7
Machinery 1 3.5 22 240.4
Misc. Education 1 1.1 5 4.7
Misc. Manufacturing 2 0.2 55 314.3
Primary Metals 9 1,492.0 54 4,120.4
Refining 1 660.6 104 15,998.2
Restaurants 1 0.1 14 2.2
Schools 1 1.8 252 68.7
Solid Waste Facilities 2 6.6 84 755.3
Transportation Equipment 3 29.6 24 1,270.9
Wastewater Treatment 1 0.1 211 707.4
Other - - 2,198 22,025.2
Total 42 2,323.1 4,438 7 82,727.9

LICan ASSIStance rarurcrsinps
,_il MIDWEST Source: https://doe.icfwebservices.com/chpdb/
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Though CHP is experience a reemergence I wanted to include this list to demonstrate that it in no way is a new technology.  In fact, Indiana already has over 2300 MW of installed capacity from CHP systems.  It shouldn’t be a surprise that the sources of the largest potential come from the primary metals and refining sectors.

https://doe.icfwebservices.com/chpdb/

CHP in Indiana Facilities

Largest CHP Users (Nationwide)

e Chemicals (23,203 MW)

e Petroleum Refining (15,998 MW)
 Commercial/Institutional (11,578 MW)
e Pulp and Paper (11,363 MW)

* Food Processing (6,726 MW)

Largest CHP Users (Indiana)

e Primary Metals (1,492 MW)

e Petroleum Refining (660 MW)

e Colleges / Universities (80 MW)

e Transportation Equipment (29 MW)
e Food Processing (26 MW)

Source: US DOE Combined Heat and Power Database,

H : "™ U.S. DEPARTMENT OF ENERGY
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Here we have the top five economic sectors by CHP capacity in the US and Indiana.  Primary metals would include  steel mills – for example the arrcelor mittal plant in east Chicago.   Petro refining would include plants like the BP Whiting Refinery.  Colleges and Universities like Notre Dame.  Transportation equipment like any auto manufacturer.   


CHP Technical Potential

y: ™ U.S. DEPARTMENT OF ENERGY
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However, even though there already exists over 2300 MW of installed capacity in Indiana.  The state and the region provides many more opportunities for CHP deployment.  


Midwest CHP Technical Potential

CHP Technical Potential (MW) by Application

Primary Metals  Gowt Multi-Family
_ 1,127 843 / 754

Refinery
1,294

Chemicals

. 5,371
Transportation

1,359

Hospitals
1,470

Other Comm. / Inst.

Colleges & Universities
4,895

2,060

Other Industrial
2,121

\«
\\ V4
\

Commercial Buildings

2,763 4,800
Food Processing
3,053
Y "= U.S. DEPARTMENT OF ENERGY 10
§ CHP Technical Assistance Partnerships Source: ICF Internal Estimates 2015
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Presentation Notes
As a whole the Midwest has over 2800 MW of CHP potential capacity.  These numbers are provided to the regional TAPs by ICF International and should be considered their internal estimates. Technical potential is defined as that unencumbered by economic paybacks.  


Capacity (MW)

Indiana CHP Technical Potential
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Presentation Notes
Indiana has over 1600 MW of CHP potential in the industrial sectors; however, when considering systems that are able to export electricity  that potential increased to over 3600 MW of potential.   The largest sectors of this potential include the chemical, paper, food processing, transportation mfg and petro refining. I’ve included the CHP potential for exporting systems because these opportunities are important for utilities and utility ownership models. CHP systems operate most efficienctly when sized to meet a hoist site’s thermal load.  Due to policies and practices that discourage exporting power from customer owned CHP, CHP systems are often undersized to ensure that the electric output is not greater than the onsite electric demand, which would require power export.  This leaves major efficiency savings on the table.  If electric utilites owned and dispatched CHP systems they could be fully sized to meet a facility’s thermal energy demand with any excess power beyond that consumed on site could be exported to the grid at large thus maximizing efficiency and emissions reductions and possibly reducing cost to procure generation.  



Indiana CHP Technical Potential
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Presentation Notes
In addition to the technical potential found in the industrial sectors Indiana has over 1400 MW of potential in the commercial sectors  The largest sectors of this potential include college and university applications, and hospital applications. Though commercial buildings have the greatest amount of potential this potential is largely uneconomic because of the great paybacks.  This sector includes multi use office buildings, condos, strip malls etc.   


Indiana CHP Technical Potential

Waste Heat to Power (WHP) Technical Potential In Indiana

State Capacity Share of Total
(MW)
TX 1,515.19 17.1%
LA 883.8 10.0%
CA 763.4 8.6%
IN 501.4 57%
PA 4826 55%
B More than 500 WA
] 200t soammw Average project
B 10010 200 MW payback is 3.5 years
1 .
s for Indiana WHP
I  Less than 20 MW

Source: Oak Ridge National Laboratory, “Waste Heat to Power Market Assessment,” March

2015. http://info.ornl.gov/sites/publications/files/Pub52953.pdf
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In addition to the more conventional CHP, Indiana has over 500 MW of technical potential from waste heat to power applications.  WHP, otherwise known as bottoming cycle CHP, taps into heats streams that would otherwise be vented into the atmosphere in order to generate electricity.  The Coke Energy plant located at the East Chicago Arcellor Mital plant is a good example of a WHP project. This project takes waste heat from the coke ovens and – though a steam turbine – generates electricity to be used onsite at the coke plant.   Because of its industry base, Indiana ranks 4th in the nation for WHP potential.  

http://info.ornl.gov/sites/publications/files/Pub52953.pdf

Attractive CHP Markets

Industrial

Chemical
manufacturing
Ethanol

Food processing
Natural gas pipelines
Petrochemicals
Pharmaceuticals
Pulp and paper
Refining

Rubber and plastics

Commercial

Data centers
Hotels and casinos
Multi-family housing
Laundries
Apartments

Office buildings
Refrigerated
warehouses
Restaurants
Supermarkets
Green buildings

™ U.S. DEPARTMENT OF ENERGY

Institutional
Hospitals
Schools (K—12)
Universities &
colleges
Wastewater
treatment
Residential
confinement

¥
5 CHP Technical Assistance Partnerships
-

o MIDWEST

Agricultural

Concentrated
animal feeding

operations
Dairies

Wood waste

(biomass)
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Standby Rates
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CHP and Utility Rates

What utility rates are we specifically talking
about?

e PURPA Rates
* NEM Rates

* FITs

e Peak Shaving

Standby Rates can have a significant impact...

Source: Regulatory Assistance Project, Designing Standby Rates Well, Standby Rates Workshop, Minnesota Department
of Commerce, http://mn.gov/commerce/energy/images/RAP-DesigningStandbyRatesWell.pdf

™ U.S. DEPARTMENT OF ENERGY
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Presentation Notes
Utility rates shape how customers use service.  This is most easily seen through TOU rates that charge a premium for on-peak power.  

The same applies for CHP systems and while there are many rates that affect CHP systems – including PURPA buyback rates, NEM rates, FITs, Peak Shaving and so on, standby rates affect the greatest number of customer sited CHP projects.  

Standby rates are typically designed to recover the fully allocated embedded costs that the utility incurs to provide standby service to self generating customers and, for investor-owned
utilities, a reasonable rate of return established by the state regulatory commission. The federal Public Utility Regulatory Policies Act (PURPA) established the fundamental cost of service and legal principles that govern the design of standby rates. These principles have been implemented on a state-by-state basis through state regulatory commission rules and rate orders that establish
utility-specific tariffs for the provision of standby power.

Standby rates are an important factor in determining the relative economics of CHP applications. Charges or terms and conditions of a standby tariff that would result in excessive costs for standby service would unnecessarily discourage CHP development, 


At the Midwest TAP we have heard from many entities including end-users, equipment manufacturers, and industry groups like the Midwest Cogen Association that standby rates are vitally important for CHP project viability.  Specifically, we have been hearing for some time from the MCA that Indiana standby rates are considered a barrier to CHP implementation In the state.

So specifically, what are standby rates 

http://mn.gov/commerce/energy/images/RAP-DesigningStandbyRatesWell.pdf

Standby Overview

Components of Rate Design
* Full Requirements Customers
e Standby Customers

Rate Making Challenges

 Fair Compensation
Design Considerations & Examples
Indiana Standby Rates

y ™ U.S. DEPARTMENT OF ENERGY
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In order to explain standby rates, how they affect CHP, and how CHP can complicate rate making, I will begin by discussing the components of rate design for both full requirements customers and for standby customers.  This explanation will be helpful when discussing the challenges of rate making for customers with CHP and other DG systems.  I will then provide an overview on standby best practices as complied by the regulatory assistance project, ICF international and Brubaker and Associates before I outline the standby rates of Indiana investor owned electric utilities.  


Components of Rate Design Principles
Individual Customers cost causation

* Consider the components of full
requirements service

e Local distribution service
e Poles and Wires

e Bulk Power

e How does the individual customer
affect each?

Source: Regulatory Assistance Project, Designing Standby Rates Well, Standby Rates Workshop, Minnesota Department
of Commerce, http://mn.gov/commerce/energy/images/RAP-DesigningStandbyRatesWell.pdf
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So what are the components of utility rate design.

Rate design is generally based upon cost causation principles so that rates can be thought of as cost based.  While there are other forms of rate making the most common in the United States and in Indiana is cost based rate making.  This means that a customer – or class of customers – should only pay for the costs they impose on the utility’s grid.  When a customer pays more that they impose on the grid then it can be said that they are subsidizing other customers, conversely, when a customer pays too little to recover their costs it can be said that they are being subsidized by other customers.  The goal of cost based rate making is to avoid any cross rate subsidization so as to bind a customer to the costs that they themselves create.  

To simply explain the components of rate design I will divide the utility grid into three parts in order to examine how customers affect utility costs – local distribution, distribution poles and wires and bulk power (transmission and generation). Utility commissions require that standby rates be based on the same cost-of-service principles that are applied to the utility’s full requirements customers.  In general, a self-generating customer should not pay more for purchased electricity from the utility than other customers having similar load and other cost related characteristics (size, delivery voltage, and so on).

To understand how standby customers complicate the cost causation equation it is best to start with a relatively simple full requirements customer as an example of how this process works.  



http://mn.gov/commerce/energy/images/RAP-DesigningStandbyRatesWell.pdf

»

Components of Rate Design Principles

Local Distribution Cost

O ceneraTION
GTM.\:;-J. SSION

Tronsmiszion
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- -!i- A
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& Suntotion == o
l- i Al i
F g Digtribution
1 Subitaton

(@ COMMERCIAL & INDUSTRIAL o @oismisuTion

EUSINESS COMNEUMERS

@ RESIDEMTIAL COMSLIMERS

The only distribution costs
that are attributable to any
particular customer are the
meter and service drop, and
billing costs.

The transformer must be
sized to the combined load of
a few customers.

The rest is sized to combined
load of many customers.

Source: Regulatory Assistance Project, Designing Standby Rates Well, Standby Rates Workshop, Minnesota Department
of Commerce, http://mn.gov/commerce/energy/images/RAP-DesigningStandbyRatesWell.pdf
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Starting at the smallest end of utility service…

The only distribution costs that are attributable to any particular customer are the meter and service drop, and billing costs. 

The transformer must be sized to the combined load of a few customers. 

The rest is sized to combined load of many customers.

Because the customer load diversity at this point is minimal the transformer and local distribution wires need to be sized to meet the cumulative peak load of all customers using this infrastructure no matter how infrequently these customers achieve peak demand.  Even if I only reach my peak load once a year the infrastructure at this level needs to be sized to ensure that I can safely receive this demand.  

Thus for standby customers, this cost still exists even if their generator rarely goes offline.  


http://mn.gov/commerce/energy/images/RAP-DesigningStandbyRatesWell.pdf

Components of Rate Design Principles
Distribution Poles and Wires

n
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Power Transformers
@) GENERATION
€ TraNsM E
el M1
SMISEan f{:
ubstofion
Distribution
Substation
(& COMMERCIAL ANNDUSTRIAL QoisTrBuTIRA
BUSINESS COMSUMERS .

71 lim

() RESIDENTIAL CONSUMERS

Ll 1

dr

The distribution infrastructure is
sized to the combined loads of
all customers.

Adding (or losing) a customer
does not change these costs.

They are built to deliver
electricity (kWh). All customers
using them should share in the
cost.

If combined peak demand
changes, the system design
would change.

Source: Regulatory Assistance Project, Designing Standby Rates Well, Standby Rates Workshop, Minnesota Department
of Commerce, http://mn.gov/commerce/energy/images/RAP-DesigningStandbyRatesWell.pdf
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The distribution infrastructure is sized to the combined loads of all customers. 

Adding  (or losing) a customer does not necessarily change these costs.

They are built to deliver electricity (kWh). All customers using them should share in the cost.

It is for regulators and utilities to know and to factor in any load diversity at this level into the appropriate cost recovery mechanism in a customer’s rate. generally speaking if there is little load diversity standby customers can not avoid these costs no matter the frequency (or infrequency), the duration or even the timing of CHP outages. 

If combined peak demand changes, the system design would change.

http://mn.gov/commerce/energy/images/RAP-DesigningStandbyRatesWell.pdf

»
Components of Rate Design Principles

Recovery of Bulk Power Costs

Capacity requirements are
driven by peak demand.

Baseload resources are built
for energy.

Transmission is mostly

@ COMMERCIAL & INDUSTRIAL { associated with remote
i i (baseload and renewable)

generating plant.

The size of the bulk system is
driven by the combine needs
of all customers.

a RESIDENTIAL CONSLIMERS

Source: Regulatory Assistance Project, Designing Standby Rates Well, Standby Rates Workshop, Minnesota Department
of Commerce, http://mn.gov/commerce/energy/images/RAP-DesigningStandbyRatesWell.pdf
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Baseload resources are built for energy. 

Transmission is mostly associated with remote generating plant. 

The size of the bulk  system is driven by the combine needs of all customers. 

Capacity requirements are driven by peak demand (or coincident peak)
A customer’s use of this peak is hcalled coincident peak. A customer’s Coincident Peak is the demand imposed by the customer at the time of the utility system’s maximum demand. The customer’s Non Coincidence Peak is the customer’s maximum demand recorded at any time during a specified time interval.
The ratio of a customer’s coincident peak demand to its non coincident peak demand or billing demand is called a coincidence factor. 

Coincidence factor is relevant in designing rates because A customer having a higher coincidence factor will impose higher demand-related costs per kW of billing demand than a customer having a lower coincidence factor.

A critical issue when designing cost recovery for standby customers at the bulk / transmission level is determining the appropriate level of generation reserves. Reserve Capacity/Reserve Margin/Reserves are the amount of capacity that a system must be able to supply, beyond what is required to meet demand, in order to assure reliability when one or more generating units or
transmission lines are out of service. Traditionally a 15-20 percent reserve capacity was thought to be needed for good reliability. In recent years, the accepted value in some areas has declined to 10 percent.

The required level of utility reserves to support standby service is a function of generator resource reliability. A self-generator having greater reliability than utility controlled resources may require reserves lower than the utility average. On the other hand, a self-generator with below-average reliability could require above-average reserves. A precise determination can only be made through long run observed performance of the facilities in question.  Methods to design prices for standby service, standby generation reservation, and daily as-used demand will be summarized in this presentation 

http://mn.gov/commerce/energy/images/RAP-DesigningStandbyRatesWell.pdf

Possible Components of A
Standby Service Rate

(also called Partial Requirements Service)

A set of retail electric services for customers
with on-site, non-emergency generation

Backup power during an unplanned generator outage
Maintenance power during scheduled generator service

Economic replacement power when it costs less than on-site
generation

Supplemental power - additional electricity supply for customers
whose on-site generation does not meet all their needs

Delivery associated with these energy services

Source: State and Local Energy Efficiency Action Network (SEEAction), “Guide to the Successful

Implementation of State Combined Heat and Power Policies,” March 2013
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Standby service is a set of retail electric services for customers with on-site, non-emergency generation.  It can usually be divided into its subsequent parts most generally including,
Backup power, maintenance power, economic replacement power, supplemental power and the delivery associated with these services


Backup power
is electric capacity and energy supplied by an electric utility during an unscheduled outage of the customer’s on-site generation. 
Thus, backup power is supplied by the utility on a random basis to replace capacity and energy ordinarily generated by a customer’s own generation equipment.

Maintenance power 
is electric capacity and energy supplied by an electric utility during scheduled outages of the customer’s on-site generation. This type of power is provided on a prearranged, scheduled basis to allow the customer to take its equipment out of service for routine inspections and preventive maintenance.

Supplemental power 
is electric capacity and energy supplied by an electric utility that is regularly used by a self-generating customer in addition to capacity and energy from on-site generation. Because this service usually is available “around the clock” and on a “firm” basis, supplemental power is the same as full requirements service for non-generating customers. Supplemental power is typically charged at the otherwise
applicable full-requirements tariff rates.







Example of a Self-Generator’s
Purchase Requirements

[

Planned

Outage: Outage: Outage:
Backup CID'”C'?]'"%WW Maintenance
Power plant shutdown Power
= Plant Requirement 7] Supplemental Power
Generation BN Standby Power

Source: Regulatory Assistance Project, Standby Rates for Combined Heat and Power Systems, February 2014
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Presentation Notes
This slide demonstrates how certain aspects of standby service work.  In this figure the horizontal axis represents time while the vertical axis represents demand.  The top black line represents the total plant power requirements including provided through on-site generation and supplemental power.  The yellow line underneath represents the amount of on-site generation.  The shaded green between the two lines represents the needed supplemental power from the utility.  As discussed previously this power is generally charged using the otherwise applicable utility tariff.  

The instances when the yellow line drops represent a generator outage.  The outage on the left is a forced outage (notice the time duration is shorter) whereas the outage on the right is a planned outage (generally longer in duration in order to accommodate planed maintenance).  The shaded red denotes use of standby power.    


Traditional Utility Perspective

e Obligation to serve means standing ready to
provide backup power when generator is not
producing

e Utility maintains generation reserves and T&D
facilities to do that, at a cost

e Failure to recover these costs from customer-
generators results in a subsidy by other
customers (or loss to utility)

Source: Regulatory Assistance Project, Designing Standby Rates Well, Standby Rates Workshop, Minnesota Department
of Commerce, http://mn.gov/commerce/energy/images/RAP-DesigningStandbyRatesWell.pdf
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Presentation Notes
Regulated utilities have an obligation to serve all of their customers. This obligation to serve means standing ready to provide backup power when generator is not producing 

Utility maintains generation reserves and T&D facilities to do that, at a cost

Failure to recover these costs from customer-generators results in a subsidy by other customers (or loss to utility). Under cost based rate making this should be avoided. 


http://mn.gov/commerce/energy/images/RAP-DesigningStandbyRatesWell.pdf

Rate Making Challenges
presented by CHP

* Coincident outages are likely drivers of standby
costs, not sum of individual customers’ generators

e Use of standby service may not coincide with peak
demand of the utility facility providing the service

* |Individual lines and feeders may have substantial
excess capacity during coincident outages (so no
incremental cost), or they may be fully utilized and
facing upgrades in the near future (and this changes
over time)

Source: Regulatory Assistance Project, Designing Standby Rates Well, Standby Rates Workshop, Minnesota Department
of Commerce, http://mn.gov/commerce/energy/images/RAP-DesigningStandbyRatesWell.pdf
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Presentation Notes
Creating cost-based standby rates can be quite difficult because cost-causation for these customers can be very complex. 

Coincident outages are likely drivers of standby costs, not sum of individual customers’ generators

All other things being equal, the lower the coincidence factor, the lower the per-unit standby demand charge needed. This is because there are more billing units over which to spread the allocated  demand related costs for backup power than for full-requirements service.

Use of standby service may not coincide with peak demand of the utility facility providing the service

Backup and maintenance service do not have the same coincidence with the system peak as full requirements utility service. Whether backup power service is more or less coincident than full-requirements utility service depends on the reliability of the customer’s generating unit. Maintenance power, as typically defined by utility tariffs, would only be provided during times of the year when the utility has adequate generating resources available. It could therefore be argued that properly scheduled maintenance power would have a coincidence factor near zero. Forced outages, by contrast, are more random in nature.

Individual lines and feeders may have substantial excess capacity during coincident outages (which means no incremental cost), or they may be fully utilized and facing upgrades in the near future (and this changes over time)

Making this more complicated is that CHP installations can either avoid utility distribution system expense or cause the utility to incur some incremental distribution expense. High penetrations of CHP or other DG, or large CHP installations may cause distribution expense, whereas smaller and appropriately located DG facilities are likely to avoid incremental DG expenses and thus produce a net savings in distribution outlay



http://mn.gov/commerce/energy/images/RAP-DesigningStandbyRatesWell.pdf

On the Flip Side,

there are benefits
Where delivery system is facing upgrades:

e Distributed generation may allow deferrals, in which
case benefits my offset costs but this could be impacted
by DG ownership

 Insome cases, these benefits my exceed costs

Real net costs may be negligible, negative or
unknown

In some states public policy preference for less
polluting energy sources is recognized as a benefit

SO ... Cost-causer principles for standby services
are complex

Source: Regulatory Assistance Project, Designing Standby Rates Well, Standby Rates Workshop, Minnesota Department
of Commerce, http://mn.gov/commerce/energy/images/RAP-DesigningStandbyRatesWell.pdf

r ™ U.S. DEPARTMENT OF ENERGY
.\ CHP Technical Assistance Partnerships
e

¥ MIDWEST



Presenter
Presentation Notes
On the Flip Side, there are benefits

As previously stated,
Where delivery system is facing upgrades: 
Distributed generation may allow deferrals, in which case benefits my offset costs but this could be impacted by DG ownership
In some cases, these benefits my exceed costs

Real net costs may be negligible, negative or unknown 

CHP may obviate the need for some energy, capacity, and ancillary services, because CHP may reduce system demand and thus affect the quantity of resources that the utility must procure.
When power export is allowed, The incremental net generation may further obviate the need for system resources and thus avoid additional costs. Different types of CHP have different operational capabilities and thus the value of capacity and ancillary services from an installation varies by technology type. Furthermore, the value of capacity and some ancillary services varies by location and time on the utility’s system, with CHP in some locations having high value and CHP in other locations having low value or even a negative value. 

In some states public policy preference for less polluting energy sources is recognized as a benefit


SO all this is to say that  cost-causer principles for standby services are complex


http://mn.gov/commerce/energy/images/RAP-DesigningStandbyRatesWell.pdf

Fair Compensation
Consideration

1. Valueis a two (or more) way street

2. Consider all relevant sources of
benefit and cost over the long term

3. Select & implement a valuation
method

4. Cross-subsidies may flow either way

Source: Regulatory Assistance Project, Designing Standby Rates Well, Standby Rates Workshop, Minnesota Department
of Commerce, http://mn.gov/commerce/energy/images/RAP-DesigningStandbyRatesWell.pdf
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Presentation Notes
And discussion of standby rates should consider issues of fair compensation 

When designing cost based standby rates it is important to understand that value may be a two (or more way street)

Customer side of the meter resources like CHP or other DG are resources that may produce value for the electric system. The electric grid offers valuable services to DG customers and it will continue to do so for the foreseeable future. Both Customers and the utility should all be fairly compensated for the services they provide each other with due consideration of the full range of benefits and costs associated with each service delivered..

Regulators and utilities should Consider all relevant sources of benefit and cost over the long term

CHP and other DG resources may provide a broad range of services and values and should be fully compensated for those values where and when they exist. This means including avoided energy and capacity cost, as well as the avoided generation, distribution, and transmission, avoided line losses, avoided price and supply risks associated with renewable, non-fossil resources and all other utility system benefits. It should also be recognized that the avoided cost is location specific as putting DG specific places on the network may avoid more future costs, other locations may avoid less future cost.

And then should Select & implement a valuation method

Distributed generation resources provide utility system benefits and non-energy benefits. There are many sources of benefits and costs that should be  accounted for to fully value a distributed generation resource. The regulator should decide on a methodology and implement the methodology consistently so that distributed generation resources are fairly valued and the presence of any potential inequities can be judged objectively Any valuation method needs to acknowledge that Cross-subsidies may flow either way

Remember that cross-subsidies may flow to or from distributed generation owners.

Regulators should remain objective and allow for the possibility that the value provided to all customers by DG may be greater than the costs incurred to support the presence of distributed generation tariffs. Conversely, regulators should be open to the possibility that non-participating customers may be getting less value from distributed generation than they are paying to support those tariffs.


http://mn.gov/commerce/energy/images/RAP-DesigningStandbyRatesWell.pdf

Fair Compensation ...

5. No more complicated than necessary

6. Support innovative power sector
models

7. Keep incentive decision separate
from rate design

8. Keep decoupling decision separate
from rate design

Source: Regulatory Assistance Project, Designing Standby Rates Well, Standby Rates Workshop, Minnesota Department
of Commerce, http://mn.gov/commerce/energy/images/RAP-DesigningStandbyRatesWell.pdf
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Presentation Notes
Fair compensation in standby rates (and other DG tariffs) involves rate structure as well.  

Going back to Boinbright’s “principles of Public utility Rates,” Tariffs should be practical: simple, understandable,
acceptable to the public, feasible to apply, and free from controversy as to their interpretation.  This allows potential CHP customers to easily understand what costs they might impose on the utility grid if and when they install a CHP system and to factor in these costs in any decision. 

Fair compensation should also Support innovative power sector models

The regulatory assistance project calls this transitioning from Distributed Generation 1.0 to DG 3.0.  Essentially, the ways in which power is generated and the players involved is evolving.  Standby rate design should recognize the need to recover a utility’s current costs but also to be created in such a manner as to facilitate the evolution in how and where power is generated and delivered.   This will require utilities, regulators and perhaps other stakeholders to work together in identifying the many ways in which the grid and power delivery  is evolving in order to create standby rates that address today’s cost but also support innovation in the power sector.  

Keep incentive decision separate from rate design

In seeking to identify a rate design that provides fair compensation across the board, regulators should keep separate any discussion of specific incentives to support a specific technology. Rate design should be about fair compensation for value of services provided and fair allocation of the costs to reliably operate the system. If policy makers feel for any reason that additional incentives
are warranted, those incentives should be added in a transparent manner that does not distort or obscure the assessment of fair compensation.

Keep decoupling decision separate from rate design

Accounting for utility lost revenues associated with declining utility load may be an issue that regulators want to address. There are regulatory treatments like decoupling that can effectively address
that concern. But the discussion of addressing the throughput incentive and rate design for DG tariffs should be considered separately.

http://mn.gov/commerce/energy/images/RAP-DesigningStandbyRatesWell.pdf

Design Considerations for
Standby Rates

e Reasonable balance between variable charges
vs. contract demand or reservation charges

 Encouraging customer-generators to use
electric services most efficiently and minimize
cost they impose on the electric system

 Providing opportunities for
customer-generators to avoid
charges when they do not take
service
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14 MW biomass system, courtesy of
MAN Diesel & Turbo North America, Inc.

Source: Regulatory Assistance Project, Standby Rates for Combined Heat and Power Systems, February 2014
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Reasonable balance between variable charges vs. contract demand or reservation charges

Encouraging customer-generators to use electric services most efficiently and minimize cost they impose on the electric system

Providing opportunities for customer-generators to avoid charges when they do not take service



Design Considerations...

Load diversity — Generators won’t all fail at the
same time or during system peak

e Shared T&D facilities are designed to meet demand by a
pool of customers, not a single customer’s need

 Thisincludes assessing renewable generation profile in
aggregate
Demand Charges
e Daily as-used demand charges for backup power
e Recognize on-peak vs. off-peak demand

Opportunities for customer-generators to buy
backup power at market prices and avoid utility
reservation charge for generation service

Option for customer demand response or
storage to mitigate all or a portion of backup
charges

Option to self-supply reserves

Source: Regulatory Assistance Project, Standby Rates for Combined Heat and Power Systems, February 2014
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Indiana Standby Rates

 Nipsco: Rider 676
— Curtailable
— Only available for larger customers (> 10 MW)

 Duke Energy: Multiple applicable Riders
— Rider 80 (Interconnection)
— Rider(s) 50, 51 (Parallel Operation)
— Rider 23 (Peak Load Mgmt)

* |ndiana Michigan Power (AEP)

— Customers with DG/CHP facilities shall take service under Rider NMS, Tariff
COGEN/SPP or by special agreement with the Company.

 |ndy Power and Light: Multiple applicable riders
— Rate CGS
— Riders 10, 11, 12

e Vectern — Rate BAMP (Backup, Auxiliary and Maintenance Power)
— Available for customers with greater than 1 MW load

Sources: Northern Indiana Public Service Company, Electric Service Tariff, Rider 676, Effective December 27, 2011; Duke Energy,
Standard Contract Rider No. 51: Parallel Operation of Customer Owned Generation Capacity and Energy Credits ; Indiana Michigan Power
Company, Schedule of Tariffs, Effective February 2013; Indy Power and Light, Contract Riders No 10, 11, 12, Effective March 30, 2010;
Vectern Energy Delivery, Tariff for Electric Service, Rate BAMP, Effective May 3, 2011



Indiana Standby Rates

Nipsco:
Rider 676 only available to customers on rates 632 or 633
(Minimum load > 10 MW)

— No Reservation Charge

— Daily as-used standby demand charge
— No Ratchets

— Price discount for maintenance service
— Curtailable

For all other rate classes...

No standby service for customers ineligible for rates 632 or 633
— Standby demand subject to yearly ratchets

— Maintenance outage treated the same as a forced outage

Source: Northern Indiana Public Service Company, Electric Service Tariff, Rider 676, Effective December 27, 2011
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Indiana Standby Rates
Duke Energy:

No specific standby rate but Customer has two options:

e Customers will be supplied supplemental, backup and
maintenance capacity and energy under the rates and
charges and terms and conditions of the applicable retail
rate schedule.

e Special Contract — A special contract may be available for
backup and maintenance capacity and energy at a
negotiated rate.

Source: Duke Energy, Standard Contract Rider No. 51: Parallel Operation of Customer Owned Generation Capacity and Energy
Credits
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Indiana Standby Rates
AEP (Indiana Michigan Power):

Rider NMS

— Only available for Net Metering Customers (Renewable,
generation under 1 MW)

Rider Cogen/SPP

— PURPA Rate
— Only for customers with generation < 100 kW

All other customers need to make special arrangements
with AEP...

Source: Indiana Michigan Power Company, Schedule of Tariffs, Effective February 2013
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Indiana Standby Rates
Indy Power and Light:

Rate CGS

e Prices for avoided rate purchase by company

Riders 10 — 12: Back-up, maintenance and supplemental
power rates will be calculated at the same rate as the existing
service.

e Demand Ratchet

e Backup and Maintenance service priced the same

Source: Indy Power and Light, Contract Riders No 10, 11, 12, Effective March 30, 2010
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Indiana Standby Rates

Rate BAMP:

Source: Vectern Energy Delivery,
Tariff for Electric Service, Rate
BAMP, Effective May 3, 2011

Vectern:

RATES AND CHARGES

The monthly Rates and Charges for service hereunder shall be:

Customer Facilities Charge:
Capacity Charge:

Backup Power
-firm

-non-firm
Auxiliary Power
Maintenance Power
Transmission Voltage Discount
(for delivery at 69k\ or higher)

Energy Charges:

All kWh used (Backup)

All kWh used (Auxiliary and
Maintenance)

$100.00 per month

$6.21 plus 120% of the capacity component
in the current Rate CSP, per kVa of Rated
Capacity.

$6.21 per kVa of Rated Capacity, plus $2.98 per
kVa of Billing Demand.

The Capacity Charge of Customer's applicable
Rate Schedule, per kVa of Billing Demand

The applicable Demand Charge per kVa currently
in effect for Rate LP, exclusive of any minimums.

$2.34 per kVa of Billing Demand or Rated
Capacity.

100% of Company’s hourly incremental
energy cosis, per kWh, inclusive of any variable
production charges.

The Energy Charge and Variable Production
Charge and the Fuel Cost Adjustment in Appendix
A of Customer’s applicable Rate Schedule.
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Conclusion & Next Steps

Lots of CHP Potential!

e Industrial: 1,663 MW on-site... 3,643 MW with export
e Commercial: 1,412 MW
* Waste Heat to Power CHP: 501 MW

CHP can...

e increase energy reliability
e reduce costs to Indiana customers
* help Indiana keep industry/jobs in the state

e potentially attract new industry/jobs into the state with
favorable CHP policies

™ U.S. DEPARTMENT OF ENERGY
‘ CHP Technical Assistance Partnerships
p —=



Conclusion & Next Steps (cont.)

e Standby Rates may be adding additional costs
to CHP Projects

— Analysis of current standby rates could provide better
understanding of impact on CHP technologies

— Indiana stakeholder process could provide opportunity for
input on impact of standby rates on potential CHP
customers investment decisions

e Midwest CHP TAP can provide direct technical
assistance to specific CHP projects in Indiana
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Thank You

Graeme Miller Cliff Haefke
Policy Analyst Director

(312) 996-3711 (312) 355-3476
gmille7@uic.edu chaefkl@uic.edu
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