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Il PREFACE

This document provides an overview of Southern Minnesota Municipal Power Agency’s
(SMMPA) seventh Integrated Resource Plan (IRP) filing to the Minnesota Public Utilities
Commission under MN Statute §216B.2422, MN Rules Part 7843, and MN Statute § 216B.1691
Renewable Energy Objective. The plan identifies the anticipated power supply and delivery needs
of SMMPA'’s eighteen member wholesale municipal electric customers for the 2014 through
2028 time period. This IRP details a base case least cost plan and specific actions to guide
SMMPA within the first eight years of the planning period and outlines potential resources that

might be used in years 9 through 15 of the planning horizon.

The electric utility industry in the Midwest region has changed and evolved significantly over the
last several years. Previous planning and reliability functions of the Midcontinent Area Power
Pool (MAPP) and bi-lateral market transactions have been replaced by the Midwest Reliability
Organization (MRO) for reliability oversight and the Midcontinent Independent System Operator
(MISO) for transmission planning and operations, and fully functioning energy and ancillary
service markets. These industry changes have altered the way existing generating resources

operate to serve load, and provide market alternatives to potentially meet future resource needs.

Significant transmission investments are being made in the upper-Midwest that will provide
opportunities to access a variety of renewable and conventional resources. While this should
create additional market alternatives that a utility may consider in developing its resource plan,
construction of new generating resources must still be considered. MISQO’s evaluation of
generating capacity in the region indicates a growing need for additional resources over the next
several years. In this continually evolving environment, it is imperative that utilities engage in a
planning process that both meets the regulatory requirements and allows the flexibility necessary
to adjust to changes in the marketplace. This resource plan identifies SMMPA’s likely courses of
action, and is designed to minimize the cost of future supply, and to meet the service desires of
our members and their customers while mitigating potential environmental or socioeconomic

impacts.

To perform this resource planning analysis, a database of potential supply-side and demand-side
alternatives was developed. As outlined in Section VII - Plan Development, a significant number

of both supply-side and demand-side options were initially evaluated. To ensure that a thorough
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list of potential supply-side resources was considered, SMMPA hired an independent engineering
consulting firm, SAIC (formerly R.W. Beck), to perform a comprehensive analysis to determine
the technically viable resource options that should be considered in this study. Demand-Side
alternatives considered in this study were based upon the results of a Demand-Side Management
(DSM) technical potential screening study performed by Navigant Consulting for SMMPA.
System optimization of supply and demand-side alternatives was accomplished through the use of
the AURORA hourly production cost model.

SMMPA currently employs aggressive DSM programs that have proven effective at meeting a
portion of the Agency’s demand and energy needs. In developing the lowest cost integrated plan
to meet the projected peak and energy forecasts, the Agency has assumed continuation of existing
DSM programs, along with the addition of new DSM programs identified in the Navigant study.
SMMPA’s commitment to continued implementation of demand-side programs is demonstrated
by using these programs to serve the first increment of growing needs. Following that, all supply-
side resources including conventional peaking/cycling/baseload type resources, short-term
purchased power options, and renewable technologies were made available for selection by
AURORA. The least-cost plan development is driven by key data inputs and study assumptions,
which are discussed in various sections of this report and summarized here as follows:

Energy and peak demand forecast

Operating costs and characteristics of existing resources

Capital, O&M costs, and operating characteristics for supply-side options

Capital, O&M costs, and operating characteristics for demand-side options

Fuel prices for various fuel types and future escalations

Market capacity and energy prices and future escalations

Externality and allowance costs for various pollutant emissions

The final step in the planning analysis is to test the robustness of the Base Case resource plan by
performing various sensitivity analyses and varying key planning assumptions, including:

Base, high, and low natural gas prices

Base, high, and low locational marginal energy prices

Base, high, and low market capacity prices

Low and high externality costs

Base, high, and low capital costs

Base, high, and low load forecasts
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The plan is consistent with the requirements of Minnesota statutes and rules and provides a clear,
concise report to interested parties of what SMMPA intends to do to satisfy customer needs in the

near term and what SMMPA is considering for options in the long term.



1l Plan Cross-Reference

This resource plan is intended to satisfy requirements from four sources: 1) Provide the status of
the short and long-range action plan included with SMMPA’s 2009 Resource Plan Filing, 2)
Requirements pertaining to the Commission’s Order with respect to the 2009 Resource Plan
Filing (Docket No. ET9/RP-09-536), 3) Requirements contained in MN Statute § 216B.2422,
§216B.1612, 8216B.1691, §216B.241, MN Rules Part 7843, and 4) Requirements contained in
MPUC Letter issued August 5, 2013.

Table I11-1 lists SMMPA’s 2009 short and long-range action items and indicates where those
items are addressed. Table I11-2 lists items contained in the Commission’s Order regarding
SMMPA’s 2009 filing and indicates where those items are discussed. Table I11-3 lists the
additional items relative to statutory and administrative rules governing resource plan filings and
indicates where those items are addressed. Table 111-4 lists the additional items addressed in the
MPUC Letter issued August 5, 2013.

Table 111-1
Cross-Reference to 2009 Resource Plan Short & Long Range Plan Items
Action ltem Status Reference
Section
Y _________________________________________________________________________________________|
Short Range — SMMPA will complete a turbine upgrade | Completed Section VI
of approximately 7 MW at Sherco 3.
Short Range — SMMPA will acquire 20 MW of quick Acquired 22 MW Quick Section VI
start diesels and 20 MW of spark fired diesels. Start. 25 MW spark ignited
natural gas by end of 2013.

Short Range — SMMPA will continue to implement Ongoing Section VII
existing and new DSM programs.
Short Range - SMMPA will complete a 1.6 MW landfill | Completed Section VI
gas generator.
Short Range — SMMPA participate in CAPX activities. Ongoing Section VI
Short Range - SMMPA will continue bilateral purchase | Ongoing Section VII
from OWEF and enXco to support the renewable energy
standard.
Short Range — SMMPA will make annual or seasonal Ongoing Section VI
bilateral or market purchases ranging from 20-40 MW.
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Table 111-1 (continued)
Cross-Reference to 2009 Resource Plan Short & Long Range Plan Items

Action Item Status Reference

Section

Long Range — SMMPA will continue expansion of Ongoing Section VII

SMMPA/Member DSM program.

Long Range — SMMPA will acquire annual or seasonal Ongoing Section VI

peaking purchases as appropriate.

Long Range — SMMPA will install 20 MW of spark Ongoing Section VI

fired diesels in 2017 and 2020.

Long Range — SMMPA will install 100 MW of new RES resource target dates Section VI,

wind resources in 2019 and 2024. have been updated IX, X

Table 111-2

Cross-Reference to Commission's Order From 2009 Resource Plan (ET9/RP-09-536)

Action Item Status Reference
Section
Next Resource Plan shall include: A discussion and Complete Section VII

modeling the impacts of Rochester Public Utility
discontinuing its 216 MW contract rate of delivery.
Next Resource Plan shall include: An update of the Complete Section VII
capacity accreditation reserve inputs to reflect the MISO
Module E process.

Next Resource Plan shall include: An update of its Complete Section VII,
demand-side management analysis to account for the Appendix A
results of the DSM study on the potential of energy
conservation.

Next Resource Plan shall include sensitivity analysis of Complete Section VII
the cost effectiveness of achieving energy savings equal
to 1.5% of retail sales.

SMMPA shall file a compliance update July 2012, Complete
including the status of its demand-side management
screening study and update of the short range plan.
SMMPA shall file its next resource plan no later than Complete
July 1, 2013. Commission extended the filing date to
December 1, 2013.
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Table 111-3

Requirements for Resource Plan Filing Contents

Statute or Rule

Requirement

Reference Section

§216B.2422
Subd. 2 Include least cost plans for meeting 50% and 75% Section XI
of all new and refurbished capacity needs with
conservation and renewable energy resources.
Subd. 2a Include applicable annual information required by Section V, XIII
section 216C.17, subdivision 2, and historically
submitted as a part of the annual advanced
forecast.
Subd. 3 Utility must use the environmental cost values, Section VII, XII
along with other socioeconomic factors, in
selecting resources.
Subd. 4 Commission shall not approve a new or Section VIII, IX, X
refurbished nonrenewable energy facility unless
utility has demonstrated that a renewable energy
facility is not in the public interest.
Subd. 6 Utility should state if it intends to site or construct Section VII, VIII
a large energy facility.
8216B.1612
Subd. 5(b) Include a description of efforts to purchase energy Section VII
from C-BED projects, including a list of the
projects under contract and the amount of C-BED
energy purchased.
216B.1691
Subd. 3 Report on progress in meeting the Renewable Section VII
Energy Standard (RES).
216B.241
Subd. 1c(b) Annual energy savings goal equivalent to 1.5% of Section VII
gross annual retail energy sales.
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Table 111-3 (continued)
Requirements for Resource Plan Filing Contents

Statute or Rule Requirement Reference Section
7843.0300
Subp. 5 Submit 15 copies of the plan to the Commission, See Official Service List
and copies to the Department, RUD-OAG, MEQB Inside Front Cover
members, and other interested parties.
7843.0400
Subp. 1 Include a copy of the latest Advance Forecast to Section XIlII
the MN Department of Commerce and MEQB.
Subp. 2 Discuss any plans to reduce existing resources. Section VI
Subp. 3A Include a list of resource options considered. Section VI, VII, VIII
Subp. 3B Description of the process and analytical Section V, VII
techniques used in developing the plan.
Subp. 3C Include an 8 year action plan, with a schedule of Section IX
key activities and regulatory filings.
Subp. 3D Include a narrative and quantitative discussion of Section IV, X
why the plan is in the public interest.
Subp. 4 Include a non-technical summary, not to exceed 25 Section IV
pages in length, describing resource needs.

Table 111-4

Requirements for Resource Plan Filing Contents MPUC Letter Issued August 5, 2013

plan, how unforced capacity impacts the plan, the
use of Commission approved CO- values, cooling
water impact on plant availability, DSM programs
pros and cons of reduction in load vs. resource
selection.

Statute or Rule Requirement Reference Section
____________________________________________________________________________________________|
§216B.2422
Subd. 4 Identify how the plan helps SMMPA achieve the Section X

greenhouse gas reduction goals under section
216H.02, the renewable energy standard under
section 216B.1601, or the solar energy standard
under section 216B.1691, subd. 2f.

Completeness items in Docket E015/RP-13-53
Address how SO2 allowance prices impact the Section VII, XII




IV Resource Plan Summary

GENERAL DISCUSSION

This document is Southern Minnesota Municipal Power Agency’s (SMMPA) seventh Integrated
Resource Plan (IRP) filing to the Minnesota Public Utilities Commission under MN Statute
8216B.2422 and MN Rules Part 7843. The plan details SMMPA’s efforts under MN Statute
8216B.1691, Minnesota’s Renewable Energy Standard (RES). The plan identifies the
anticipated power supply and delivery needs of SMMPA’s eighteen member retail municipal
electric customers for the 2014 through 2028 time period. This IRP also details action items
implemented as a result of SMMPA’s previous resource plan filings, details specific action items
that SMMPA intends to complete within the first eight years of the planning period, and outlines
potential resources that might be used for years 9 through 15 of the planning horizon. This section

provides a summary of the major sections of this current filing.
PLAN OBJECTIVES

As stated in Minnesota Rules Part 7843, the factors to be considered by the Commission in their
review of resource plans includes the following: (A) maintain or improve the adequacy and
reliability of utility service; (B) keep the customers' bills and the utility's rates as low as
practicable, given regulatory and other constraints; (C) minimize adverse socioeconomic effects
and adverse effects upon the environment; (D) enhance the utility's ability to respond to changes
in the financial, social, and technological factors affecting its operations; and (E) limit the risk of
adverse effects on the utility and its customers from financial, social, and technological factors
that the utility cannot control. SMMPA and the public power utilities it serves also share these
objectives which have served as a guide as SMMPA evaluated various resource options in order

to provide adequate, reliable and cost-effective electric power.

SMMPA continues to place emphasis on increasing the efficiencies of its facilities, providing
through its members options for managing the energy needs of the members’ retail customers as a
critical component of a set of least-cost resources aimed at keeping costs low, now and into the
future. These objectives are balanced with public power’s long-standing commitment to the

environment. This resource plan achieves those objectives.
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LOAD FORECAST

The load forecasts are based upon SMMPA's 2013 Long Term Forecast. The forecast was
developed using an econometric modeling approach. This is essentially the same methodological
approach used in previous integrated resource plan filings. A brief description of the overall
approach utilized in producing the load forecast is given below. The steps involved in the

development of the forecast are described in more detail in Section V of this report.

Forecast Approach
The following steps define the process used to arrive at SMMPA’s forecasted demand and energy
requirements:

1. The annual retail load served across the Members is forecasted by combining
econometric forecasts of residential customer counts and average energy use and adding
the resulting estimate of residential sales to similar forecasts of total retail sales to
commercial and industrial customers and other customers, such as lighting classes and
government facilities. As described further in the Section V entitled, “Adjustments for
Demand-side Management Conservation,” the forecast of total retail sales are adjusted
for the historical impact of DSM Conservation programs on the growth rates projected by
the econometric models.

2. After adjusting for distribution losses, the resulting total represents the total delivered
energy requirements across all of SMMPA’s Members.

3. Total delivered energy requirements are then allocated to the Members based on a
separate econometric forecast of total delivered energy requirements for each Member
(referred to herein as the “Ratio Forecasts”™).

4. The contribution of each Member’s load to SMMPA’s peak demand (i.e., coincident
peak, from the Member’s perspective) is forecasted based on an econometric forecast of

load factor, combined with the forecasted Member energy requirements.

These load determinants reflect the gross power requirements that would need to be served from

supply- and/or demand-side resources.
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LOAD AND CAPABILITY

SMMPA’s Base Forecast Load and Capability Prior to the Resource Plan Information is shown in
Table IVV-1. This table is meant to be used as a starting point for the development of SMMPA’s
Resource Plan and to illustrate the capacity surpluses and deficits which exist prior to the plan
development, based on SMMPA resources in place or planned for 2014. Under the scenario
presented in Table IV-1, SMMPA first shows a deficit in the summer of 2015 however the first
new conventional resource is not needed until 2020. The minor deficits from 2015 through 2019
will be filled with DSM activities and capacity purchases. The specific resources used to meet
the identified capacity deficits are detailed in Section IX - Short Range Action Plan and Section X

- Long Range Plan.
RESOURCE CAPABILITIES

SMMPA has a variety of existing resources available to both reliably and economically meet the
energy needs of its members. These resources consist of peaking facilities, intermediate load
facilities, base load facilities, demand-side management programs, SMMPA member
curtailments, renewables, and power transactions from companies both inside and outside of the

Midcontinent Independent Systems Operator (MISO) Pool.

Base Load Facilities

SMMPA’s primary source of energy comes from a 41% share of the Sherburne County
Generating Station Unit 3 (Sherco 3). Sherco 3 is jointly owned with Xcel Energy (Xcel) and
features state-of-the-art air quality control system (AQCS). Approximately 75% to 85% of
SMMPA'’s energy is produced at Sherco 3.

Intermediate Load Facilities

In 2013, SMMPA will complete the construction of 4 new generating units in Fairmont,
Minnesota, totaling 25 MW. These new high-efficiency reciprocating engine units will replace
the older, inefficient steam boilers and turbines at Fairmont. Although internal combustion
generating plants are generally considered to be peaking resources, these new high efficiency
units are 20% more efficient than other traditional internal combustion engines or turbines and are

therefore expected to be dispatched as intermediate load units in MISO.
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Peaking Facilities
The mix of peaking facilities within the SMMPA system consists of one combustion turbine and
several reciprocating internal combustion engines (diesels) totaling approximately 140 MW of

capacity.

The peaking facilities in the SMMPA system provide significant benefits beyond system
capacity. Of the eighteen members in the SMMPA system, fourteen of them have generating
capacity under contract with the Agency. Having this capacity located in the member
communities substantially improves system reliability and improves the quality of service
provided to the members of SMMPA.

Firm Power Purchases
SMMPA currently has between 40 MW and 70 MW of purchase capacity under contract for the
period of 2014 through 2019.

Renewable Resources

The SMMPA power supply system currently consists of more than 110 MW of renewable
resources. SMMPA owns six wind turbines located in and interconnected to member utility
distribution systems. SMMPA also has an agreement in place to purchase the net electrical
output of the Olmsted County Waste-to-Energy Facility (OWEF). In 2009, SMMPA entered
into a Purchase Power Agreement (PPA) with enXco for 100.5 MW of wind generation located in
Dexter, MN. The Agency also recently developed a 1.6 MW landfill gas generator project near
Mora, Minnesota, which went into operation in 2012.



TABLE IV-1 (Part 1)
2014-2028 Base Forecast Load & Capability Prior to Resource Plan Information

2014 2015 2016 2017 2018 2019 2020 2021

Total Member Requirements 751.8 773.1 793.0 814.6 836.2 858.1 878.1 900.1

Above CROD (85.8) (97.3)  (108.5)  (120.7)  (132.8) (144.7)  (155.6)  (167.6)

Installed DSM-Conservation (76.4) (76.4) (76.4) (76.4) (76.4) (76.4) (76.4) (76.4)

Member Generation (11.2) (11.2) (11.2) (11.2) (11.2) (11.2) (11.2) (11.2)

Transmission Losses 11.1 11.3 11.5 11.7 11.9 12.1 12.3 12.5

Total Adjustments (162.3)  (173.6)  (184.6)  (196.5)  (208.5)  (220.2) (230.9)  (242.7)
Total Agency Requirement 589.5 599.5 608.4 618.0 627.7 638.0 647.2 657.4

Planning Reserve Requirements (9.3%) 54.8 55.8 56.6 57.5 58.4 59.3 60.2 61.1
Total Generation Level Requirements 644.3 655.3 665.0 675.5 686.1 697.3 707.4 718.5

Supply Side Resources

Existing Generation Resources 560.0 560.0 560.0 560.0 560.0 560.0 560.0 560.0

Existing Capacity Purchases 60.0 60.0 65.0 70.0 40.0 40.0

Existing EMP Program 7.1 7.1 7.1 7.1 7.1 7.1 7.1 7.1

Existing Direct Load Control 20.4 20.4 20.4 20.4 20.4 20.4 20.4 20.4

New DSM

New DSM Reserves & Losses Offset

New Conventional Generation

New Wind Generation

New Solar Generation

New Capacity Purchases

Total Supply Side Resources 647.5 647.5 652.5 657.5 627.5 627.5 587.5 587.5
Agency Resource Status (Positive = Excess MW) 3.1 (7.8) (12.6) (18.0) (58.6) (69.8)  (119.9)  (131.1)

Actual Reserve Margin 9.8% 8.0% 7.2% 6.4% 0.0% -1.6% -9.2%  -10.6%

G-Al Arewwns ue|d 821n0Say



TABLE IV-1 (Part 2)
2014-2028 Base Forecast Load & Capability Prior to Resource Plan Information

2022 2023 2024 2025 2026 2027 2028

Total Member Requirements 920.8 9412 961.0 983.3 11,0050 1,0269 1,047.1

Above CROD (179.1) (190.5) (201.8) (214.3) (226.7) (239.3) (251.0)

Installed DSM-Conservation (76.4) (76.4) (76.4) (76.4) (76.4) (76.4) (76.4)

Member Generation (11.2) (11.2) (11.2) (11.2) (11.2) (11.2) (11.2)

Transmission Losses 12.6 12.8 13.0 13.2 13.4 13.6 13.7

Total Adjustments (254.1) (265.3) (276.4) (288.7) (300.9) (313.4) (324.8)
Total Agency Requirement 666.7 675.9 684.6 694.5 704.1 713.6 722.2

Planning Reserve Requirements (9.3%) 62.0 62.9 63.7 64.6 65.5 66.4 67.2
Total Generation Level Requirements 728.7 738.8 748.2  759.1 769.6 779.9 789.4

Supply Side Resources

Existing Generation Resources 560.0 560.0 560.0 560.0 560.0 560.0 560.0

Existing Capacity Purchases

Existing EMP Program 7.1 7.1 7.1 7.1 7.1 7.1 7.1

Existing Direct Load Control 20.4 20.4 20.4 20.4 20.4 20.4 20.4

New DSM

New DSM Reserves & Losses Offset

New Conventional Generation

New Wind Generation

New Solar Generation

New Capacity Purchases

Total Supply Side Resources 587.5 5875 5875 587.5 587.5 587.5 587.5
Agency Resource Status (Positive = Excess MW) (141.3) (151.3) (160.8) (171.7) (182.1) (192.5) (202.0)

Actual Reserve Margin -11.9% -13.1% -142% -154% -16.6% -17.7% -18.7%

Alewwns ue|d 921n0Say
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Demand-Side Management (DSM) Resources

DSM is a key strategic element in SMMPA’s resource planning efforts. It is an overall cost-
effective resource in our supply portfolio that serves an important role in meeting customer
demand. DSM programs help to counter or minimize energy and demand growth thereby
delaying the need to build more physical generation assets, they have minimal environmental

impacts, and they are advantageous for economic development.

SMMPA and its members have a long standing commitment to DSM programs dating back to
1985 when members began installing direct load control (DLC) systems. Beginning in 1993, we
started developing a range of conservation/high-efficiency initiatives for our members. SMMPA
is committed to enhancing, developing, and implementing comprehensive, cost-effective, and

innovative energy efficiency programs for which it has received national recognition.

As a whole, SMMPA members have a proven track record of strong DSM performance. The
Next Generation Energy Act of 2007 established an aggressive energy savings goal of 1.5% of
retail sales starting in 2010. For SMMPA members, that goal was more than double our historic
energy saving achievements. But we approached that challenge head-on by refining our DSM
program strategy and expanding upon our proven program platform. As a result, our 18 members

have collectively exceeded that goal every year so far and we are on track to do so again in 2013.

Continuing to meet the (Conservation Improvement Program) CIP energy savings goal will be a
challenge. Our goal is to continue to achieve at least 1.5% as we have to date, however we have
no certainty that such an aggressive approach is sustainable. More aggressive residential and
commercial lighting standards, building codes, and equipment standards will be phased in.
Additionally, as we reach higher levels of market penetration, the available market potential,
absent any significant advances in energy efficient technologies, shrinks. To help address some
of these challenges, we participate in stakeholder workgroups created to try and address these
issues. While some progress has been made, we think work remains to properly account for

savings for behavioral programs and for changes to codes and standards.

SMMPA’s strong commitment to DSM is based on our interest in developing a least-cost
resource base, our commitment to sound environmental practices, and our knowledge of the role

energy efficiency and the wise use of electricity can play in helping customers reduce their bills



Resource Plan Summary V-8

and control energy costs. In fact, SMMPA, in conjunction with our members, provides a
comprehensive set of energy efficiency programs (currently over 20 programs) to our members’
end-use customers. We view those programs as an integral part of our strategy in helping
customers control their energy costs and meet the challenges of an increasingly competitive
marketplace. Those programs will also continue to take a prominent and strategic planning role
as SMMPA looks to the next 15 years and beyond. The following DSM programs are included

as a part of the current filing:

e Business Retrofit And New Construction Lighting Program

e Business High-Efficiency Cooling Program (including RTU’s, PTAC’s, PTHP’s, Chillers, Air
Source Heat Pumps, Ground Source Heat Pumps, and Water Source Heat Pumps)

e Business High-Efficiency Motor Program (including ECM Evaporator Fan Motors in

Refrigerated Cases)

Business Adjustable Speed Drive Program

Business Compressed Air Leak Correction Program

Lodging Guestroom Energy Management System Program

Business Anti-Sweat Heater Controls Program

Business VendingMiser Program

Commercial Food Service Program (including 12 different qualifying equipment types)

Business Custom Efficiency Program

Load Profiling Services

Residential Behavioral Program (Household Energy Use Comparisons)

Residential ENERGY STAR® Appliance Program

Residential ENERGY STAR Lighting Program

Residential Cooling Program (including Central AC, Air Source Heat Pumps, and Ground

Source Heat Pumps)

Residential Central AC/Air Source Heat Pump Tune-Up Program

Residential Efficient Furnace Fan Motor Program

Residential LED Holiday Lighting Program

Habitat for Humanity Program

Low Income Program

Section VI-Resource Capabilities details the DSM initiatives SMMPA and its members have

undertaken, and the marketing and implementation assistance SMMPA provides to its members.

Member Direct Load Control (DLC)

SMMPA member utilities have developed extensive Direct Load Control (DLC) Programs.
Members began installing DLC systems in 1985 predominantly as a means of managing the cost
of their wholesale power supply. Today, SMMPA notifies its members during peak demand

periods so they can operate their systems to lower their demand. Currently, fourteen of the
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eighteen SMMPA members have DLC systems. Member efforts are typically based upon central
air conditioner cycling and to a lesser extent (given the technology saturation) electric hot water

heater cycling.

Member utilities, with their close working relationships with their customer base, have achieved
significant penetration into the DLC market with members estimating on average that 75% of
available central air conditioners are under control. This significant penetration is based upon a
mix of voluntary and incentive-based participation. It is the member municipal utility’s strong
direct contact efforts that have led to such significant participation. In an effort to extend the
benefits of DLC initiatives, several members require the installation of load control switches in
all new construction installations or service upgrades. Programs are mainly for residential
customers, but persistent contact has resulted in significant participation among commercial

accounts as well.

In addition to the technologies listed above, some members, based upon their system load shape
and available fuel mix, have also incorporated off-peak heating and/or dual fuel technologies into
their control strategy.

Several members have developed one or more interruptible rates, independent of SMMPA tariffs,
which are employed to control load at the time of summer system peak. One member in
particular, Austin Utilities, has a specific rate with Hormel which makes available up to 14 MW
of standby generation located at their Austin processing facility. SMMPA has entered into an
arrangement whereby if the units are not needed to serve Hormel, within the guidelines of the air
permit, SMMPA has the right to schedule and dispatch the Plant not more than 12 times in any

calendar year and each such call shall not exceed nine hours of operation.

Additionally, a number of members control municipal loads, such as municipal water and/or

wastewater pumping loads during peak demand periods.

Energy Management Program

The Energy Management (EM) Program was designed as a commercial and industrial
interruptible program in 1995. The program is similar in nature to the load-shed cooperatives
found around the country such as those developed by Boston Edison, Commonwealth Edison,
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Southern California Energy Coalition, etc. Under the program, SMMPA purchases a specified
amount of interruptible capacity during brief summer peak electric periods from interested
member utility retail customers that can turn off at least 70 kW or operate at least 25 kW of load
with their backup generator. Historically, the primary purpose of the program was to reduce
demand during peak periods where SMMPA needs to reduce load to maintain its reserve
requirement. We are currently evaluating the program to determine how this load reduction can
be utilized within MISO.

Participation in the program is governed by an interruptible tariff and customer agreement
between the member utility and the retail customer. The program, which had an availability of
7.1 MW of controllable load in 2013, is fully described in Chapter VI — Resource Capabilities.

Other Member Curtailments

There are some resources which SMMPA considers to be curtailments to load. In general, these
are resources to which SMMPA does not have ownership rights, but the resource does reduce the
power and energy SMMPA must provide to its members. SMMPA works with the members and
their customers to try to ensure that these curtailments are being dispatched in a cost effective
manner so that they lower cost to not only the owners, but also to SMMPA. SMMPA has three
resources it considers curtailments -- Western Area Power Administration allocations to

members, retail customer-owned distributed generation, and member-owned hydroelectric plants.

Midcontinent Independent System Operator

SMMPA is a Transmission Owning member of the Midcontinent Independent System Operator
(MISO). All of the Agency’s loads and generating assets reside within the MISO footprint, and
the Agency’s transmission assets are controlled by MISO. The Agency participates in the MISO
Energy Market and the Ancillary Services Market. Reliability compliance oversight of the
Agency’s assets and operations is provided by the Midwest Reliability Organization (MRO) .
The Agency also actively participates in the Minnesota Transmission Owners (MTO) group in

order to comply with the Minnesota biennial transmission reporting requirements.

Wholesale Power Marketing
SMMPA’s approach to wholesale power marketing has evolved over recent years. The Agency
has recognized that increased participation in the wholesale power market will be a key to
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maximizing the utilization of the Agency’s resources and lowering overall costs to its members.
Accordingly, in early 2006, the Agency and The Energy Authority (TEA) formed an alliance
whereby TEA would assist the Agency in wholesale power marketing activities. A key benefit
from this marketing alliance is the enhanced capability TEA provides to SMMPA to successfully
operate in MISQO’s locational marginal pricing (LMP) market and MISO’s ancillary services
market (ASM).

CAPX 2020

CapX 2020 represents an effort to ensure electric reliability for Minnesota and the surrounding
region in the future. It began as an effort by the state's largest transmission owners (including
cooperatives, municipals and investor-owned utilities) to assess the current transmission system
and project the growth in customer demand for electricity through 2020. In 2006, the Agency
joined CapX 2020.

CapX 2020 was established in 2004 in order to assist in the development of transmission

resources needed to promote future electric reliability for Minnesota and the surrounding region.

The CapX 2020 projects provide needed transmission capacity to support new generation outlets,
including renewable energy. The projects include four 345 kV transmission lines and one 230 kV
line. The CapX 2020 lines are projected to cost more than $2 billion and cover nearly 800 miles.
The Agency is investing approximately $70 million dollars in the CapX 2020 Hampton -
Rochester - La Crosse 345 kV transmission project.

Transmission Facilities

The Agency’s members are located in the control areas of the Agency, NSP, GRE and Alliant
Energy. SMMPA members are connected to the electric transmission systems of NSP, Dairyland,
GRE, and ITC Midwest, which purchased the transmission assets of Alliant Energy’s Interstate
Power and Light in December 2007. Sixteen of the Members have some generating capability
located within their respective service areas. Additional information about SMMPA’s

transmission assets can be found in section VI — Resource Capabilities.
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PLAN DEVELOPMENT

Resource planning tools available for this filing include the AURORAXxmp Electric Market
Model developed by EPIS, Inc. and the Energy Efficiency Resource Assessment Model
(EERAM) developed by Navigant Consulting, Inc. The AURORA model was used to perform the

supply-side/demand-side resources integration analysis.

A new DSM Technical Potential screening was completed by Navigant Consulting, Inc. The
screening provided estimates of the technical, economic and market/achievable potential for the
SMMPA system. The EERAM model evaluated a total of 65 residential, 81 commercial and 46
industrial DSM measures either currently being implemented by SMMPA members or offered by
other utilities and may be of interest to SMMPA members. The model calculates all of the
standard DSM program tests including the Participant Cost Test (PCT), Ratepayer Impact Test
(RIM), Program Administrator Cost Test (PAC), and the Total Resource Cost Test (TRC).
Program cost effectiveness is based upon the TRC test which includes all quantifiable costs and
benefits of an energy efficient measure, regardless of who accrues them. For example, a measure
passing the TRC test means that the measure is cost effective if the avoided costs are greater than
the sum of the measure costs and SMMPA’s administrative costs.

The screening also analyzed the savings impact to SMMPA from customer reparticipation at the
end of the useful life of an installed energy-efficient measure and the impacts of increasingly

rigorous efficiency codes and standards.

SMMPA has licensed the most recent Version 11.2 of AURORA from EPIS to perform all
necessary analyses for developing the resource plan. AURORA is a fundamentals-

based model that employs a multi-area, transmission-constrained dispatch logic to simulate
real market conditions. Its true economic dispatch captures the dynamics and economics of

electricity markets.

AURORA is designed to evaluate integrated resource plans, market sales and purchases, and
plant life management programs. It also has modules developed to specifically accommodate
demand-side management options and to facilitate the development of environmental compliance

plans.
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Planning Assumptions
For the 2013 IRP study, the objective function used for developing the least-cost resource plan is
based on total present worth costs over the planning study period of 2014 — 2028 and a 22-year

extension period.

AURORA calculates the annual costs of the generation system based on the fixed costs (carrying
charges and fixed O&M costs) of new and existing generating resources, as well as the variable

costs (fuel, emissions and variable O&M costs) associated with operating the generating system.
Allowance for insurance and taxes are included in fixed O&M operating costs for future supply-

side resources.

The least-cost plan development is driven by key data inputs and study assumptions, which are
discussed in various sections of this report and summarized here as follows:

e Energy and peak demand forecast

Operating costs and characteristics of existing resources

e Capital, O&M costs, and operating characteristics for supply-side options
e Capital, O&M costs, and operating characteristics for demand-side options
o Fuel prices for various fuel types and future escalations

e Externality and allowance costs for various pollutant emissions

The above mentioned data inputs and study assumptions are shown in Table VII-1 through VII-7.
SMMPA used externality values developed by the State of Minnesota, adjusted to 2014 dollars.
These Metropolitan Fringe values were used for all emission types.

The following key assumptions and study definitions are very important to understand the IRP
results and conclusions developed in this study:
a. All AURORA cases are based on 9.3% minimum installed capacity reserves to meet the
MISO planning criterion.
b. The study period is 2014 through 2028. A 22-year extension period is used for the
AURORA optimization analysis to account for end-effects.
c. Total present worth costs are expressed in 2012 dollars, and are calculated by discounting

annual costs with SMMPAs cost of money of 5.68%.
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d. Awvailable future supply-side resources include: wind turbines, photovoltaic solar, peaking
purchased power, combustion turbines, combined cycle, supercritical pulverized coal,
integrated gas combined cycle (IGCC), nuclear, and spark fired natural gas engines.

e. Auvailable future demand-side options include four program groups:
commercial/industrial non-lighting (C/I-Other), commercial/industrial lighting (C/I-Lite),
residential non-lighting (Res-Other), and residential lighting (Res-Lite). All existing
DSM resources have been reflected in the load forecast (i.e. the demand and energy
impacts have been included in the load forecast).

f.  The costs of environmental externalities are taken into account in evaluating and
developing the least-cost resource plans. These environmental externality values affect
the economic dispatch of electric generating units, and they are also included in the total
cost of each expansion plan based on the fuel burn of each generating unit.

g. SMMPA includes sufficient renewable resources in the plan to meet Renewable Energy
Standard (RES) targets.

Supply-Side

SMMPA is continually evaluating its supply-side options to ensure that the lowest-cost
alternatives are being pursued. To ensure that all potential resources were considered, SMMPA
hired an independent engineering consulting firm, SAIC, (formerly R.W. Beck) to perform a
comprehensive analysis to determine the technically viable resource options that should be
considered in this study. For each identified option, the consulting firm provided the capital and
operating costs and associated operating/performance characteristics. This information is

discussed and summarized in Section V11l — Potential Resources.

In developing the new resource plan, SMMPA considered several different types of peaking,
intermediate, and baseload resources. However, the implementation of the existing Rochester
CROD, future Austin CROD, and aggressive marketing/implementation of demand-side
resources has had a significant impact on SMMPA’s system load shape resulting in much higher
system load factors. SMMPA’s system load factor for 2013 was 63% and is expected to increase

to more than 76% by the year 2028.
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Renewable Energy Standard (RES) MN Statute §216B.1691

Parts of the plan development are SMMPA’s strategies to meet targets established by the RES. In
2007, the Minnesota Legislature amended the renewable energy objectives statute. That
amendment modified the remaining renewable energy objective to just one — the requirement that
covered utilities make good faith efforts to ensure that by 2010 at least seven percent of total
retail sales were generated using eligible renewable technologies. The statute also established
benchmarks for the renewable energy standard of 12% by 2012, 17% by 2016, 20% by 2020, and
25% by 2025. To achieve these Renewable Energy Standards, SMMPA has acquired or
anticipates acquiring the resources identified in Table IVV-2. Included among those resources is a
purchase power wind agreement of 100.5 MW with enXco which became commercially
operational in February of 2009. Table V-2 also anticipates an additional wind power purchase
power agreement of 130 MW in 2021.

SMMPA continues to believe that the most cost-effective approach to meeting RES targets is a
portfolio approach. That approach provides SMMPA members, and their customers, with the
greatest flexibility and control over costs, while demonstrating the Agency’s good faith in
meeting these targets.

That strategy envisions multiple ownership structures for meeting RES targets. Those resources
include the following:
o SMMPA-owned small renewable projects connected to member utility distribution
systems, where feasible;
o SMMPA equity ownership (along with other owners) in larger projects when available;
o Power Purchase Agreements (PPA) for both the renewable energy and the green attribute;
e Community Based Energy Development (C-BED) projects; and,
¢ Renewable Energy Credits (REC).

That strategy also envisions a mix of technologies, including wind, bio-diesel/biogas, biomass,
small hydroelectric facilities, and municipal solid waste to energy.

Table V-2, on the following page, illustrates SMMPA’s committed and planned RES resources
for the period 2014-2028. More detailed descriptions of these RES resources can be found in

Section VII - Plan Development.
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Consistent with the Commission’s order, all current renewable resources SMMPA uses for
meeting the RES are registered with the Midwest Renewable Energy Tracking System (M-
RETS). SMMPA has been in compliance with all renewable energy certificates (RECs)

retirements to date (currently 12% in 2012) and has filed all applicable compliance reports.



Table V-2 SMMPA Renewable Energy Resources 2014-2018

, EST2014 | EST2015 | EST2016 | EST2017 | EST2018 | EST2019 | EST2020 | EST202 | EST2022 | EST2023 | EST2024 | EST2025 | EST2026 | EST2027 | EST2028
Resources (in MWh)
REO/RES Resources
Existing REO/RES Wind Power 2787| 9787| 298381\ 29787| 297867| 297867| 298381| 297867| 297867| 297867| 29838L| 297.867| 297.87| 297867 298381
Olmsted Waste to Energy PPA 17689 17689 17741 17689 17689 17689 17741 17689| 17689 17689| 17741  17689| 17689 17689| 17741
Redwood Falls Hydro 1677 1677 1677 1677 1,677 1677 1,677 1677 1,677 1677 1,677 1677 1677 1677 1677
Member Biodiesel Jt 2 180 258 36 yil U8 264 281 300 3N m 3% W 37
Mora Landfill Gas D3| 043 ST 04| 43| 43| 15T R4 43| RAB| 0S| D4R 43| 08| 1517
2021 Wind Addition 35,54 IH25| 3525|5867 | 355255 IBLB5| 35525 355,87
SMMPA REQ/RES MWh 3993 330005 3304%| 39974 3995 096l 330564 68534 685251 68527 68649 685,203 685306  685,318| 686,540
2013 SMMPA Long Term Forecast
Total Energy Required (TER) 2,953,005 | 301265 | 3,074172| 3120673 | 3,176,742 | 3238535 | 3,301,890 | 3346595 3,391,207 | 3434266 3485219| 352,843 | 3568,619| 3614668 | 3666114
TargetRES % 12% 12% 17% 17% 17% 17% 0% 0% 0% 2% 0% 25% 25% 25% 25%
Target RES MWh 314361 BL519| 522609| 530514| 540046 | S50551| 660378 | 669319| 678241| 686,853 | 697044| 880A6L| 8R1S5| 903667 916509
Renewable Energy Credits Available | 1,456,608 | 1425094 | 1232981 | 1032440| 822346\ 60L751| 270937 | 287852| 294862| 23219| 28730  &7562| (119.287) (337,637) (567,629)
SMMPA Compliance % 12% 12% 7% 17% 17% 17% 20% 0% 20% 0% 20% 25% 25% 25% 5%
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Demand-Side
As outlined at the beginning of Section VII — Plan Development, SMMPA conducted a new DSM
screening for the 2014 filing. SMMPA selected Navigant Consulting, Inc. (Navigant) to conduct

the current screening.

The objective of the study was to conduct an analysis of energy and peak demand savings
potential for SMMPA. In previous screening studies, all of SMMPA’s 18 member utilities have
been combined in a single analysis group. In this study, we elected to use two study groups to
better reflect actual SMMPA load obligations and how they may be affected by that DSM
potential. Under certain limited conditions, and with sufficient notice (currently seven years),
SMMPA’s Power Sales Contract with its members allows for the establishment of a Contract
Rate of Delivery (CROD). After a CROD level is established (based upon the member’s peak in
the preceding year), the CROD Member is responsible for supplying their load each and every
hour in which it exceeds the established CROD level. SMMPA member Rochester Public
Utilities (RPU) elected a CROD beginning in 2000, and Austin Utilities (AU) will establish a
CROD in 2016.

The CROD has specific implications for DSM planning. When new efficient technology
measures are installed in a CROD member system, essentially all the energy savings continue to
accrue to SMMPA but the capacity savings will not. Those capacity savings are realized by the
CROD member. It was for this reason that SMMPA separated the current analysis into two load
groups - one CROD (representing AU and RPU) and the other Non-CROD (representing the
other 16 SMMPA members). Separating the two groups makes it easier to assess the capacity

impacts of DSM measures on SMMPA'’s overall capacity planning needs.

The technical potential analysis began with developing an estimate of the building stock for the
SMMPA member service territories created by Navigant utilizing on-site data collected from over
198 commercial/industrial and 140 residential surveys conducted as part of previous work for the
State of Minnesota. Where necessary, Navigant supplemented this dataset with data from other
utility assessments to determine building information and estimate baseline and energy efficiency
measure densities and fuel shares by end-use. The efficiency measures included in the study
included the wide array of measures currently being offered by SMMPA members and measures

offered by other utilities that could be of interest to SMMPA. Estimated savings, incremental
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costs, and measure lifetimes were drawn from the Minnesota Deemed Database. If unavailable,
data was drawn from standard utility practice. The study evaluated a total of 65 residential
measures, 81 commercial measures, and 46 industrial measures. The analysis is fully described
in Chapter VII — Plan Development and a narrative summary of the technical potential study can

be found in Appendix A.

The study utilized Navigant’s Energy Efficiency Resource Assessment Model (EERAM) to
assess technical, economic and market or achievable potential. The EERAM model calculates all
of the standard DSM program tests including the Participant Cost Test (PCT), Ratepayer Impact
Test (RIM), Program Administrator Cost Test (PAC), and the Total Resource Cost Test (TRC).

One of the important goals of integrated resource planning is to ensure the integration of cost-
effective DSM resources. Such integration maximizes the DSM potential and defers the need to
build supply-side alternatives. The EERAM model used in SMMPA's analysis includes a couple
of unique features to assist in that process. In addition to estimating the achievable DSM
potential of the building stock, the model also estimates the impacts of reparticipation at the end
of the useful life of installed measures, and the impacts of higher codes and standards.

The analysis developed both a business as usual or Base Case DSM potential scenario as well as a
Full (1.5% ) DSM potential scenario. The energy savings for each of the two study groups
(CROD and Non-CROD) were combined into four technology groups for integration with the
AURORA model. Those groups consist of Residential Lighting, Residential Other
(predominantly HVAC, appliances and behavioral programs), Commercial & Industrial Lighting,

Commercial & Industrial Other (predominantly, motors, drives, HVAC, compressed air).

Base Case forecast cumulative energy savings over the planning horizon grow from 65,474 MWh
in 2014 to an estimated 620,760 MWh in 2028. Savings as a percentage of forecast load averages
approximately 1.3%. Because capacity savings in a CROD member will accrue to the member
and not SMMPA, for the purposes of the integration, only Non-CROD capacity humbers were
included. Base Case demand savings range from approximately 27 MW in 2014 to
approximately 117 MW in 2028.
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A Full (1.5%) DSM scenario was also developed. A number of assumptions were changed in the
model to simulate higher adoptions (increased customer awareness and willingness factors and
higher incentive levels). Theoretically, increased marketing could improve the awareness and
willingness of customers, and increased incentives could improve paybacks. Whether or not that
scenario can be realized is a question. SMMPA currently has an aggressive marketing program
utilizing advanced approaches such as database marketing. Whether or not additional marketing
and incentives can drive the market further remains to be seen. In the Full (1.5%) scenario,
savings as a percentage of forecast load averages approximately 1.7% over the study period.
Energy savings grow from 81,215 MWh in 2014 to 823,427 MWh in 2028. Non-CROD only
demand savings grow from approximately 37 MW in 2014 to approximately 225 MW in 2028.
This represents an over 30% increase in energy savings. If those savings could be realized,
however, it would require an estimated 89% increase in DSM budget. SMMPA has been
successful in meeting and exceeding the 1.5% savings target since its inception in 2010. We will
continue to aggressively design and implement our programs as we have, but believe that the

Base Case adoption rate is more realistic over the planning horizon.

Supply-Side and Demand-Side Integration

The AURORA optimization model was used to integrate the supply-side resources identified in
Section VIII — Potential Resources with the results of the demand-side achievable potentials
identified in this Section VII. All supply-side resources, including conventional
peaking/cycling/baseload resources, advanced baseload technologies such as supercritical
pulverized coal and newly emerging technologies like Integrated Gas Combined Cycle (IGCC),
nuclear, renewable technologies, and short-term purchase power options were made available for
selection by AURORA to develop the lowest cost plan to meet the projected peak and energy
forecasts. In addition, all four bundled technology groups of demand-side resources were

included in AURORA to develop the lowest cost “integrated” resource plan.

The final step in the planning analysis is to test the robustness of the lowest cost (base case)
resource plan by performing various sensitivity analyses and varying key planning assumptions,
including:

e Base and high natural gas prices

e Low and high externality costs

e Base and high LMP prices
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e Base, high, and low load forecasts

High and low externality scenarios refer to the ranges of the environmental externality values
referenced above and discussed further in Section XII - Environmental. The Base Case natural
gas price of $4.68 per mmBtu was increased to $7.02 per mmBtu (50% increase) for the high gas
price scenarios. The price of diesel fuel of $21.53 per mmBtu,with escalation increases as shown
in Table VI1I-5, had very little impact due to very little diesel fuel being used in the various plans
and therefore will show negligible sensitivity impacts. Scenarios also included high and low
forecast assumptions. The results of the base integration analysis and sensitivity scenarios are
shown in Table V1I-26.

As shown in Tables V1I-26, there are a variety of resource plan scenarios that consist of a mix of
DSM programs, high, low, and base load forecasts, high and low externalities, base and high
natural gas and LMP Prices, solar, no renewable resources, and no DSM resources. The Base
Case consists of expected DSM, plus new supply-side additions of renewable resources, including
future wind turbines installed in 2021 to meet RES requirements (130 MW), 25 MW increments
of future wind in 2018, 2019, 2020 and 2021, twenty four peaking purchases (10 MW

increments), and a simple-cycle combustion turbine (50MW increments) in 2020.
POTENTIAL RESOURCES

To perform this resource planning analysis, a database of potential supply-side and demand-side
alternatives was developed. As outlined in Section VII - Plan Development, a significant number
of both supply and demand-side options were initially evaluated. To ensure that all potential
supply-side resources were considered, SMMPA hired an independent engineering consulting
firm, SAIC (formerly R.W. Beck), to perform a comprehensive analysis to determine the
technically viable resource options that should be considered in this study. For each identified
option, the consulting firm provided the capital and operating costs and associated

operating/performance characteristics.

The following provides a summary of the SAIC study with a discussion of those supply-side
options that SMMPA used in developing the least-cost resource plan.

e Nuclear Power
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e Pulverized Coal (supercritical boiler technology)
o Integrated Gasification Combined Cycle (IGCC)
¢ Natural Gas Combined Cycle

e Wind

e Solar Photovoltaic

e Biomass Technologies/Landfill Gas

e Reciprocating Engines

e Combustion Turbines

e Short Term Capacity-Only Purchases

The costs and operating characteristics of the supply-side potential resources considered in this IRP

study are summarized in Section VIII — Potential Resources, Table VIII-1.

The DSM screening process, described in Section VI, identified the economic and achievable
potential for DSM and identified the energy and demand impacts that can be anticipated. Chart
VI1I-1 shows the projected energy savings potential of the DSM programs, with a projected
620,760 MWh of new savings. Consistent with our existing DSM efforts, as the potential for new
technologies present themselves, SMMPA will evaluate the potential, and include the technology

in the resource mix if cost effective.

SHORT RANGE ACTION PLAN

The Short Range Action Plan details the expected specific activities of SMMPA with respect to
resources in the eight years during the 2014-2021 time period. All of the activities included in
SMMPA’s Short Range Action Plan are discussed individually, and then all activities are
combined in Table 1X-2 to illustrate how all of the resources fit together. All known future
resources that will be used to meet SMMPA’s needs are included in the plan. In Section X - Long
Range Plan, these resources are incorporated into a load and capability table that presents

SMMPAs situation following implementation of the recommended plan.

The Short Range Action Plan includes a number of ongoing implementation activities identified
in the last IRP as well as the development of new resources identified in the least-cost plan of this

current filing.
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Existing Resources
Sherco 3 - Over the eight years, SMMPA anticipates continuing to meet the vast majority of its

capacity and energy requirements with its share of Sherburne County Unit 3 (Sherco 3).

Fairmont Energy Station — Construction of this new high efficiency natural gas fired facility is

expected to be completed before the end of 2013. This new facility is expected to provide

reliable intermediate load energy well into the future.

Member Generation - Additionally, SMMPA remains committed to maintaining its members’

generating units to supplement the Agency’s capacity and energy supply from Sherco 3. Total

member generation is currently in excess of 140 MW.

Capacity Purchase — SMMPA currently has between 40 MW and 70 MW of purchased capacity
under contract for the period of 2014 through 2019.

Mora Landfill Gas Generation — In 2012, SMMPA completed the installation of a 1.6 MW

landfill gas generator near Mora, Minnesota.

OWEF, Renewable Purchase — SMMPA’s purchase of energy from the Olmsted County Waste-

to-Energy Facility (OWEF) is expected to continue to supply approximately 8,800 MWh of

biomass energy annually.

enXco, Renewable Purchase — Throughout the Short Range Plan, SMMPA’s purchase agreement

with enXco from its 100.5 MW wind farm near Dexter Minnesota, will provide SMMPA
members with over 330,000 MWh of renewable energy per year. This contract runs through the
year 2029.

Member Direct Load Control Programs - The member Direct Load Control (DLC) Systems are

used to cycle customer equipment (primarily central air-conditioners and electric water heaters)
during potential Agency peaks to reduce member and system demand. The forecast of capability
was developed from the end-use data supplied by member utilities and the planned capacity

additions resulting from DLC are included in Table 1VV-3. While the members have achieved
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significant penetration of this technology (described further in Section V1), increased capability
will result from a continuance of the existing programs including new initiatives in several
member communities which require load control installation with any new construction or service

upgrade.

Energy Management Program - The Energy Management (EM) Program operates as an

interruptible program with member retail customer load. Participating customers designate
equipment to be curtailed during interruptible periods and establish a firm service level that they
will not exceed during those periods. The EM Program provides SMMPA with an additional
capacity resource. In 2003, two members, Austin and Owatonna, elected to operate their own
Energy Management Program for their respective utilities. In 2004, New Prague started running
their program. Given our coincident peak billing, we would generally receive any capacity
benefit of those member-operated programs. The forecast of capability was developed from data
supplied by SMMPA and member utilities. The EM Program is expected to remain flat in the

future.

Other Member Curtailments - Member utilities have several resources which SMMPA considers

and treats as curtailment to load. These resources fall into three categories: 1) Western Area
Power Administration (WAPA) allocations to members; 2) retail customer-owned distributed
generation; and 3) member-owned hydroelectric plants. SMMPA works with the members to
ensure that these curtailable resources are dispatched in a cost-effective manner to benefit both
the member and the Agency. A complete description of these resources is included in Section
VI - Resource Capabilities. Capacity available from other member curtailments is shown in
Table I1V-3.

A complete description of SMMPA’s existing resources is included in Section VI - Resource

Capabilities.
New Projected Resources
SMMPA’s Short Range Action Plan (2014-2021) for this filing identifies peaking purchases,

wind, simple cycle combustion turbine, as well as our four bundled demand-side programs.

During the period of the short term plan (2014-2021), the AURORA model projects the need for
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annual or seasonal peaking purchases of 30 MW in 2018, 30 MW in 2019, 50 MW in 2020 (a
modeling limitation in Aurora identified 50 MW in 2020, but with the 50 MW combustion
turbine addition, only 20 MW of peaking purchase is actually required in 2020), 10 MW in 2021.
The modeling also show 130 MW of wind in 2021 and 25 MW of wind in 2018, 2019, 2020,
2021 and 50 MW of a simple cycle combustion turbine in 2020. These resources are needed due

to the expired capacity contracts of 40 MW in 2019.

DSM remains a top priority for our short term plan. SMMPA will continue implementation of
SMMPA/Member DSM initiatives. We will also continue to develop new programs that are
beneficial for our members’ customers. It should be noted that the DSM capacity savings reflect
the Non-CROD modeling only as CROD member capacity savings do not accrue to SMMPA.
The estimated summer peak demand impacts are included in Table I1VV-3. For the period of the
Short Range Action Plan, the estimated cumulative energy savings from SMMPA’s DSM
Forecast is shown in Table 1\VV-4.



TABLE IV-3
2014-2021 Short Range Action Plan Capacity Impacts (MW) For Base Load Forecast
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2014 2015 2016 2017 2018 2019 2020 2021
Total Member Requirements 751.8 773.1 793.0 814.6 836.2 858.1 878.1 900.1
Above CROD (85.8) (97.3)  (108.5)  (120.7)  (132.8) (144.7)  (155.6)  (167.6)
Installed DSM-Conservation (76.4) (76.4) (76.4) (76.4) (76.4)  (76.4) (76.4) (76.4)
Member Generation (11.2) (11.2) (11.2) (11.2) (11.2)  (11.2) (11.2) (11.2)
Transmission Losses 11.1 11.3 11.5 11.7 11.9 12.1 12.3 12.5
Total Adjustments (162.3)  (1736) (184.6) (196.5) (208.5) (220.2)  (230.9)  (242.7)
Total Agency Requirement 589.5 599.5 608.4 618.0 627.7 638.0 647.2 657.4
Planning Reserve Requirements (9.3%) 54.8 55.8 56.6 57.5 58.4 59.3 60.2 61.1
Total Generation Level Requirements 644.3 655.3 665.0 675.5 686.1 697.3 707.4 718.5
Supply Side Resources
Existing Generation Resources 560.0 560.0 560.0 560.0 560.0 560.0 560.0 560.0
Existing Capacity Purchases 60.0 60.0 65.0 70.0 40.0 40.0
Existing EMP Program 7.1 7.1 71 7.1 7.1 7.1 71 7.1
Existing Direct Load Control 20.4 20.4 20.4 20.4 20.4 20.4 20.4 20.4
New DSM 6.9 120 16.8 215 26.2 313 374 44.2
New DSM Reserves & Losses Offset 34 4.4 5.4 6.4 73 8.4 9.6 111
New Conventional Generation 50.0 50.0
New Wind Generation 2.5 50 7.5 23.0
New Solar Generation
New Capacity Purchases 30.0 30.0 50.0 10.0
Total Supply Side Resources 657.8 663.9 674.6 685.3 693.5 702.2 742.0 725.7
Agency Resource Status (Positive = Excess MW) 135 8.6 9.6 9.8 7.5 4.9 34.6 7.2
Actual Reserve Margin 116%  107%  109%  109%  105%  10.1%  14.6%  10.4%
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Table 1V-4
Forecast DSM Energy Conservation Estimate (MWh)
Year Cumulative DSM Savings
2014 65,474
2015 98,533
2016 129,649
2017 159,322
2018 189,800
2019 222,578
2020 261,416
2021 305,116

Transmission Improvements

As described in Section VI — Resource Capabilities, the landscape has changed significantly with
the development of the Midcontinent Independent System Operator (MISO). SMMPA is now a
Transmission Owning member of MISO and transferred operational control of its transmission to
MISO on April 1, 2006. SMMPA has been actively participating with CAPX 2020, (an effort of
Minnesota’s cooperative, municipal and investor-owned utility transmission owners) to
strengthen Minnesota’s transmission backbone. SMMPA has actively supported legislative
changes to encourage additional investment in the transmission system, including the ability for
municipal utilities to invest in the transmission system as owners. SMMPA is investing
approximately $70 million in the CAPX line from Hampton to Rochester to La Crosse, currently
under construction, which will improve deliverability in Southeastern Minnesota, including
SMMPA’S balancing area.

LONG RANGE PLAN

This section of the filing is intended to identify the potential resources available to SMMPA to
meet capacity and energy requirements for the rest of the 15-year planning period following the

Short Range Action Plan. The basis for the analysis is the Base Case forecast scenario.

All supply-side resources discussed in Section V11l — Potential Resources were made available
for selection by AURORA to develop the lowest cost plan to meet the projected peak and energy

forecasts. Those resources included nuclear power, conventional base load, intermediate, and
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peaking resources, advanced base load technologies such as supercritical pulverized coal,
emerging base load technologies like IGCC, and renewable technologies. In addition, all demand-
side resources resulting from the DSM analysis in Section V111 — Potential Resources and Section

VII - Plan Development were also provided to AURORA to develop the lowest cost “integrated”

resource plan.

In addition to the resources identified in SMMPA’s Short Range Action Plan, SMMPA’s Long
Range Plan, beyond 2021, includes the continuation of its DSM programs and peaking purchases
of 10 MW in 2022-2026 and 20 MW in 2027-2028. These resource additions are shown in Table

IV-5.



TABLE IV-5 (Part 1)
2014-2028 Base Forecast Load & Capability Including Resource Plan Information
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2014 2015 2016 2017 2018 2019 2020 2021
Total Member Requirements 751.8 773.1 793.0 814.6 836.2 858.1 878.1 900.1
Above CROD (85.8) (97.3)  (1085) (120.7)  (132.8) (144.7)  (155.6)  (167.6)
Installed DSM-Conservation (76.4) (76.4) (76.4) (76.4) (76.4) (76.4) (76.4) (76.4)
Member Generation (11.2) (11.2) (11.2) (11.2) (11.2) (11.2) (11.2) (11.2)
Transmission Losses 111 11.3 115 11.7 11.9 121 12.3 12.5
Total Adjustments (162.3)  (173.6) (184.6)  (196.5)  (208.5) (220.2) (230.9) (242.7)
Total Agency Requirement 589.5 599.5 608.4 618.0 627.7 638.0 647.2 657.4
Planning Reserve Requirements (9.3%) 54.8 55.8 56.6 57.5 58.4 59.3 60.2 61.1
Total Generation Level Requirements 644.3 655.3 665.0 675.5 686.1 697.3 707.4 718.5
Supply Side Resources
Existing Generation Resources 560.0 560.0 560.0 560.0 560.0 560.0 560.0 560.0
Existing Capacity Purchases 60.0 60.0 65.0 70.0 40.0 40.0
Existing EMP Program 7.1 7.1 7.1 7.1 7.1 7.1 7.1 7.1
Existing Direct Load Control 204 204 204 20.4 20.4 20.4 20.4 20.4
New DSM 6.9 12.0 16.8 215 26.2 313 374 44.2
New DSM Reserves & Losses Offset 3.4 4.4 5.4 6.4 73 8.4 9.6 111
New Conventional Generation 50.0 50.0
New Wind Generation 2.5 5.0 7.5 23.0
New Solar Generation
New Capacity Purchases 30.0 30.0 50.0 10.0
Total Supply Side Resources 657.8 663.9 674.6 685.3 693.5 702.2 742.0 725.7
Agency Resource Status (Positive = Excess MW) 13.5 8.6 9.6 9.8 15 49 34.6 7.2
Actual Reserve Margin 11.6% 10.7% 10.9% 10.9% 10.5% 10.1% 14.6% 10.4%
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TABLE IV-5 (Part 2)
2014-2028 Base Forecast Load & Capability Including Resource Plan Information

2022 2023 2024 2025 2026 2027 2028
Total Member Requirements 920.8 9412 961.0 9833 1,005.0 11,0269 1,047.1
Above CROD (179.1) (190.5) (201.8) (214.3) (226.7) (239.3) (251.0)
Installed DSM-Conservation (76.4) (76.4) (76.4) (76.4) (76.4) (76.4) (76.4)
Member Generation (11.2) (11.2) (11.2) (11.2) (11.2) (11.2) (11.2)
Transmission Losses 12.6 12.8 13.0 13.2 134 13.6 13.7
Total Adjustments (254.1) (265.3) (276.4) (288.7) (300.9) (313.4) (324.8)
Total Agency Requirement 666.7 6759 684.6 6945 704.1 713.6 722.2
Planning Reserve Requirements (9.3%) 62.0 62.9 63.7 64.6 65.5 66.4 67.2
Total Generation Level Requirements 7287 738.8 748.2 759.1 769.6 779.9 789.4
Supply Side Resources
Existing Generation Resources 560.0 560.0 560.0 560.0 560.0 560.0 560.0
Existing Capacity Purchases
Existing EMP Program 7.1 7.1 7.1 7.1 7.1 7.1 7.1
Existing Direct Load Control 20.4 20.4 20.4 20.4 20.4 20.4 20.4
New DSM 51.4 58.9 66.6 74.1 81.5 88.9 96.2
New DSM Reserves & Losses Offset 12.6 14.2 15.8 17.4 18.9 20.5 220
New Conventional Generation 50.0 50.0 50.0 50.0 50.0 50.0 50.0
New Wind Generation 23.0 23.0 23.0 23.0 23.0 23.0 23.0
New Solar Generation
New Capacity Purchases 10.0 10.0 10.0 10.0 10.0 20.0 20.0
Total Supply Side Resources 7345 743,66 7529 7619 770.8 789.8 798.6
Agency Resource Status (Positive = Excess MW) 5.8 4.8 4.6 2.8 1.2 9.9 9.2
Actual Reserve Margin 10.2% 10.0% 10.0% 9.7% 9.5% 10.7% 10.6%
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CONTINGENCIES

SMMPA and its members have the potential to be impacted by sudden or unexpected events,
changes in environmental regulations, changes in tax laws, industry restructuring, and other
events over which it has little or no control. Section XI - Contingencies of the filing details those
situations that SMMPA feels have the potential to cause noticeable effects to its members,
member’s customers and their respective electricity bills. The particular circumstances
investigated or currently under investigation include:

e Low load growth and higher-than-expected load growth

e Expected and Full (1.5%) DSM attainment

e Sudden large load addition

e Failure or sudden retirement of existing generation

e 50% and 75% conservation and renewable plans

e Development of a large qualifying facility

¢ Non-availability of purchased power

e Increased competitive environment

e Greenhouse Gas Initiatives

e Solar Objective

e Additional Concerns

Each of these situations are highlighted and discussed in detail in Section XI.
ENVIRONMENTAL

Over the past several years, there has been significant debate over potential environmental
legislation aimed at further reducing power plant emissions. Much of the debate focuses on the
type of pollutants that should be regulated and the extent to which they should be regulated. The
ongoing revisions to various regulations designed to further limit further emissions of SO,, NOX,
and mercury, are examples of this continually evolving landscape. Potential additional future
environmental regulations could include provisions to limit future emissions of CO.. The Agency
has taken many steps over the years to reduce these specific emissions. The results are detailed in
Section XI1 of this IRP.
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SMMPA continues to actively monitor the development of proposed regulations and legislation to
regularly estimate the impact on the Agency of future emissions restrictions. Future emissions
restrictions are likely to alter the economics of operating certain types of generating units, with
coal units likely to be the most affected. To protect the Agency’s interests in Sherco 3, as well as
to guide us in assessing the risks associated with constructing future units, SMMPA will continue

to conduct the appropriate risk analyses as regulatory changes unfold.

In addition, SMMPA has utilized the Minnesota Public Utilities Commission (PUC) schedule of
environmental costs for electric utilities in evaluating and selecting resource options. The PUC’s
environmental externality value ranges are designed for four specific regions: urban, metropolitan
fringe, rural and within 200 miles of Minnesota. For the purposes of this resource selection study,

the externality values chosen were metropolitan fringe.

RATE DESIGN

The on-going objective of the rate design efforts at SMMPA and its members is to encourage the
wise use of electricity. To reach this objective, SMMPA has time-of-use Member rates in effect
with on and off peak energy rates. In addition, the Agency has recommended to its members a
rate structure with pass through credits/structures which allows members to move increasingly

towards offering retail rates that send retail customers an appropriate price signal.

The SMMPA board of directors approved a number of rate increases between 2005 and 2010.
The increases were mainly due to a changing electric power marketplace, and rapidly changing
locational marginal prices (LMPs) due to the implementation new energy markets within regional
transmission organizations (RTOs) such as the Midcontinent Independent System Operator
(MISO). Another major factor was a volatile nature gas market due to super-storms such as
Hurricane Katrina. These factors, along with increases in coal and oil costs and general inflation,

contributed to increasing electric power costs.

Since January 1, 2010, the Agency has had no rate changes and recently the board approved no
rate increase for 2014.
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SMMPA completed a Ratemaking Policy and Analysis Study in 2010. A series of rate design
alternatives were developed and presented to the Members. All of the alternatives were intended
to align SMMPA’s demand and energy charges with the Midcontinent Independent System
Operator (MISO) capacity and energy market charges. The rates were neither market-based nor

real-time, but did reflect the seasonal and time of use attributes of the MISO LMP price patterns.

Numerous board presentations and three member workshops were held to provide education and
insights into the alternative rate schedules. After a full year of “shadow billing”, essentially
providing two monthly bills consisting of their official Schedule B bill and the new rate structure
bill to each Member each month, the board decided to table the initiative at this time due
primarily to a stable and moderate LMP market. The Agency will continue to monitor the energy
market going forward. Having completed the Ratemaking Policy and Analysis Study, they are

prepared to consider this again should market conditions warrant.

SMMPA offers rate design support to its members primarily in the form of recommending rate
design consultants and assisting those consultants in working with our members. Working
through its Energy Services Representative Team, SMMPA continues to encourage members to
assess customer classifications and ensure that customers are classified properly under the
appropriate customer class and billed accordingly under the appropriate rate schedules.

PLAN IS IN THE PUBLIC INTEREST

SMMPA believes that this plan is in the public interest, and meets the objectives established for

Commission review of resource plans outlined below:

(A) Maintain or improve the adequacy and reliability of utility service.

Meeting SMMPA’s future capacity and energy requirements is based upon primary
components: 1) ensuring that the resource plan makes maximum use of our existing
investment in resources by maintaining and extending the useful life of assets where
economically viable, and 2) ensuring a least-cost combination of new supply and demand
resources that at least maintains and hopefully enhances the reliability of utility service.
SMMPA’s existing resource base has a number of distributed units. The result is an extra
degree of reliability in member communities that most utilities do not have. While these

units generally employed as peaking units, their presence provides additional reliability
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and security for the customers in those communities. In the selection of new resources,
SMMPA’s DSM initiatives are designed to encourage persistence and ensure that the

investment in high-efficiency alternatives will be in place when needed.

(B) Keep the customers’ bills and the utility’s rates as low as practicable, given regulatory and
other constraints.

The resource planning process by its very nature is designed to identify the least-cost
combination of resources. As mentioned above, SMMPA operates in a manner to obtain
maximum utilization of the resources which its members and customers have invested in.
Additionally, SMMPA members have a strong commitment to DSM programs that
provide customers with energy management alternatives and methods for reducing their
bills. DSM also allows SMMPA to add capacity to the system in smaller increments,
which matches the increasing resource requirements more cost-effectively. SMMPA has
employed a portfolio approach to meeting the targets of the RES in a manner which
encourages renewable development, yet minimizes the cost of doing so (SMMPA’s RES
strategy is fully explained in Section VII). SMMPA'’s least-cost plans have also
emphasized joint project participation, leveraging the potential for economies of scale

and reducing costs while minimizing the future risk exposure by increasing the diversity

of supply.

(C) Minimize adverse socio-economic effects and adverse effects upon the environment.
With regard to the existing units in the plan, SMMPA’s largest generating unit Sherco 3,
employs state-of-the-art environmental control systems, making it one of the lowest
emitting coal-fired plants in the country. The Sherco 3 unit burns sub-bituminous western
coal with a sulfur content that is less than 1%. Sherco 3 is equipped with a state-of-the-art
dry scrubber system which has enabled this generating unit to successfully meet the
CAAA regulations on SO2 without any major modifications. It is anticipated that Sherco
3 will also be able to comply with the proposed CSAPR regulations on SO2 with only

minor modifications.

Some members with new units are employing B20. Other members blend up to a B10 for
summer months and then reduce blends during winter months to avoid problems with

coagulation of the fuel in outside storage facilities.
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SMMPA’s existing DSM efforts reduce the amount of fossil fuel generation and
associated emissions. Those DSM efforts were nationally recognized by the U.S.
Department of Energy and the U.S. Environmental Protection Agency with receipt of
National ENERGY STAR Awards in 2003, 2004, and 2010.

With regard to new resources, SMMPA remains committed to the development of
renewable resources and has developed a cost effective approach for encouraging
renewable resource development. The renewable resources included in the current filing

provide for sufficient wind and biomass resources to meet the RES targets.

(D) Enhance the utility’s ability to respond to changes in the financial, social, and
technological factors affecting its operations.

SMMPA’s current resource plan includes a mix of DSM, renewable resources, and

reciprocating engines. SMMPA'’s renewable strategy is based on a portfolio approach

whichutilizes a mix of resources and ownership structures. This strategy, fully outlined

in Section VII, is based upon flexibility and recognizes the improving efficiencies of

renewable technology.

(E) Limit the risk of adverse effects on the utility and its customers from financial, social, and
technological factors that the utility cannot control.
There is significant risk in this electric utility landscape. As discussed above in (D),
SMMPA’s projected resource plan does not rely disproportionately on a particular unit.
This portfolio approach to resource planning should provide a measure of risk mitigation
through its variety. Also, the relatively small incremental additions identified in the plan
will provide SMMPA with the flexibility to respond to unforeseen changes that impact

the merits of a particular resource decision.

(F) The resource plan helps the utility achieve greenhouse gas reduction goals under section
216H.02
The 2013 Legislature made changes to 8216B.242 asking utilities to discuss how the plan
helps achieve the greenhouse gas (GHG) reduction goals under 216H.02. In the 2007

Legislative Session, sweeping changes were made in the way utilities would meet the
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energy needs of their consumers in the future. The Renewable Energy Standard (RES)
mandated that increasing percentages of utility generation must be from qualifying
renewable generation. Under the Conservation Improvement Program (CIP), energy
efficiency was given an annual savings goal of 1.5% savings annually. These new
requirements on utilities to reduce greenhouse gases were some of the most stringent in
the nation. The Legislature recognized that electric utilities only contribute about one-
third of the greenhouse gas emissions. To successfully reduce GHG emissions,
Minnesota needed to ensure that all GHG emitters, not just utilities, would take action to
reduce emissions. To further that reduction, the Legislature established a goal of
reducing statewide GHG emissions across all sectors to a level of at least 15 percent
below 2005 levels by 2015, to 30% below 2005 levels by 2025, and 80% below 2005
levels by 2050.

To develop the plan, the Commissioner of Commerce consulted with: the Pollution
Control Agency, the Housing Finance Agency, the Departments of Natural Resources,
Agriculture, Employment and Economic Development, and Transportation and the chair
of the Metropolitan Council. To add to the prescriptive measures enacted for electric
utilities, one of the main tasks given to this planning body was to “...identify, evaluate,
and integrate a broad range of statewide greenhouse gas reduction options for all

emission sectors in the state.”

As outlined in other sections of this filing, SMMPA has met all the requirements of the
RES, and will continue to meet the RES requirements with the additional resources
contained in the short and long range plans. Likewise, SMMPA, to date, has exceeded
the 1.5% goal established for the CIP savings requirement. As outlined in Chapter VI,
SMMPA has a broad array of efficiency programs and continues to develop new cost-
effective programs. While the “business as usual” CIP case shows slightly less than the
1.5% goal over the period, the bookends established by the 1.5% Scenario case suggest
that we may be able to continue to meet that target with the continued strong efforts that
SMMPA and its members have employed in the past. Unlike the RES target, SMMPA
must rely upon its members’ customers to continue to reach that goal. That performance

will continue to be monitored in annual CIP filings and future resource plan submittals.
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Additionally, as pointed out in Chapter XII - Environmental, SMMPA has retired several
older steam units, and is replacing that capacity with higher efficiency natural gas units.
SMMPA’s performance in meeting the prescriptive goals established by the Legislature
and upgrade the efficiency of its mix of resources is evidence of furthering the electric

sector’s contribution to the greenhouse reduction goals.

The plan is consistent with the requirements of Minnesota statutes and rules and provides a clear
concise report to interested parties of what SMMPA intends to do to satisfy customer needs in the

near term and what SMMPA is considering for options in the long term.



V Load Forecast

GENERAL DISCUSSION

The load forecast that underpins the IRP discussed herein is based on SMMPA’s 2013 long-term
Load Forecast. The following sections provide a brief overview of the forecast approach, data
sources and assumptions, and results. For a more detailed description of the models, data, and
methodologies used in developing the forecast, SMMPA’s 2013 Load Forecast Report can be
made available.

The forecast is primarily based on an econometric approach, wherein forecasting equations are
developed that explain variations in load as a function of a series of explanatory variables, which
are then simulated with future values of the explanatory variables to generate forecasts of load

determinants. This is essentially the same methodology used in previous SMMPA IRP filings.

FORECAST APPROACH

The following steps define the process used to arrive at SMMPA’s forecasted demand and energy
requirements:

1. The annual retail load served across the members is forecasted by combining econometric
forecasts of residential customer counts and average energy use and adding the resulting
estimate of residential sales to similar forecasts of total retail sales to commercial and
industrial customers and other customers, such as lighting classes and government
facilities. As described further in the section below entitled, “Adjustments for Demand-
Side Management Conservation,” the forecast of total retail sales are adjusted for the
historical impact of DSM Conservation programs on the growth rates projected by the
econometric models.

2. After adjusting for distribution losses, the resulting total represents the total delivered
energy requirements across all of SMMPA’s members.

3. Total delivered energy requirements are then allocated to the members based on a
separate econometric forecast of total delivered energy requirements for each member
(referred to herein as the “Ratio Forecasts”™).

4. The contribution of each member’s load to SMMPA’s peak demand (i.e., coincident
peak, from the member’s perspective) is forecasted based on an econometric forecast of

load factor, combined with the forecasted member energy requirements.
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These load determinants reflect the gross power requirements that would need to be served from

supply- and/or demand-side resources.

Adjustments for Demand-Side Management Conservation

SMMPA and its members have been operating demand-side management (DSM) programs
aimed at improving the efficiency of appliances and other end-uses for its members’ customers
and attenuating peak demand for many years. This activity has resulted in reduced energy
consumption and peak demands across SMMPA’s members and, importantly, reduced growth in
these measures of load. Accordingly, had it not been for this activity, the growth in SMMPA'’s

load over the last several years would have been greater and the load level today, higher.

Table V-1below provides the estimated impacts of DSM programs over 2006-2012, based on data
filed by SMMPA members related to the Minnesota Conservation Improvement Program (CIP).

The energy and peak demand savings are segmented across several classes of measures.

Table V-1
Estimated Historical Demand-Side Management Program Impacts

2006 2007 2008 2009 2010 2011 2012

Energy Savings (MWh)
Conservation
Non-Behavioral 16,233 25,693 24,863 35,278 42,823 39,819 39,404
Behavioral 0 0 0 2,564 5,383 6,932 8,380
Total 16,233 25,693 24,863 37,842 48,206 46,751 47,784
Load Management 291 314 1,257 1,081 1,395 1,151 873
Renewables 0 0 0 0 73 67 91
Total 16,524 26,007 26,120 38,923 49,674 47,969 48,748

Demand Savings (kW)
Conservation

Non-Behavioral 6,832 10,489 10,123 12,268 12,829 12,269 11,568
Behavioral 0 0 0 878 1,733 2,256 2,666
Total 6,832 10,489 10,123 13,146 14,562 14,525 14,234
Load Management 27,447 27,042 37,286 46,860 39,992 42,136 49,256
Renewables 0 0 0 0 148 53 71

Total 34,279 37,531 47,409 60,006 54,702 56,714 63,561
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In order to capture the impact of this history of demand-side management program activity on the
load forecast, the baseline projected loads that result from the econometric forecast models have

been adjusted upward in two ways.

First, the baseline projected loads have been adjusted upward by the cumulative impact of
portions of historical incremental DSM that are viewed as producing DSM savings in years
subsequent to their occurrence. For purposes of the adjusted load forecast shown herein, the
cumulative amount of non-behavioral conservation DSM over 2006-2012, as shown in Table V-1
above, or 224,113 MWh and 76,378 kW for energy and peak demand, respectively, have been

added to the baseline forecast.!

In this way, the results herein reflect a more accurate presentation of the mix of supply- and
demand-side resources that meet SMMPA'’s peak demand and energy requirements. However, as
this cumulative DSM Conservation impact is also represented as a demand reduction for purposes
of this IRP, this adjustment does not impact SMMPA’s power supply analyses described herein.
It is merely a mechanism to provide a clear picture regarding SMMPA’s DSM efforts. SMMPA
has had active DSM Conservation programs for many years, reflecting a long-term commitment
to improving energy efficiency across its member systems. Accordingly, the cumulative impacts
calculated from the above impacts understate the load SMMPA has avoided through these

programs, particularly as most of these programs affect end-uses with long useful lives.

Second, the growth in energy consumption resulting from the econometric forecasts of residential
and non-residential sales was adjusted upward by the average impact of similar portions of
historical DSM program impacts, as these accumulating DSM programs would have depressed
load growth rates that inform the parameters of the econometric forecast models.

Table V-2 below provides historical DSM impacts based on the same CIP data filed by SMMPA
members that formed the basis of this growth adjustment to the baseline forecasts. The values
below were taken from CIP filing data maintained by SMMPA,; however, as a result of a
somewhat different segmentation of the total impacts and sourcing differences, the values are

! For the energy values, the historical energy impacts are split between residential and non-residential
impacts for this purpose, and the average of these separate values over 2006-2012 are added, which yields a
small difference from the average of the summed annual values.
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slightly different from those above. Overall, the impact of these differences on the forecast

results presented herein is negligible.

Table V-2
Estimated Incremental DSM Conservation Impacts?

2006 2007 2008 2009 2010 2011 2012

Energy Savings (MWHh)
Residential 2928 7,648 7,461 9,705 12,643 12,933 6,550
Non-residential 13596 18,359 18,658 29,122 35,789 35,035 32,890
Total 16,524 26,008 26,119 38,827 48,431 47,969 39,441
Demand Savings (kW) 6,856 10,515 10,144 13,173 14,609 14,173 11,560

The growth rate in the baseline load forecast was adjusted upward by the average DSM program
impacts over 2008-2012, or approximately 40,147 MWh.® This approach represents a shortcut of
sorts to correct the dampening effect on the parameters of load forecast equations estimated over
the historical period during which the DSM programs were active, but is consistent with the
approach used by other MN utilities.* This adjustment was made to the retail energy forecasts.
The demand forecasts were similarly adjusted through the downstream forecast process, which

applies an estimate of distribution losses and forecast load factors to the energy sales forecast.®

SMMPA Wholesale Budget Forecast
SMMPA’s members serve a portion of their load requirements from a variety of resources other

than generation resources operated by SMMPA, including the following:
= Demand-side management (DSM) conservation measures
= Direct load control
= Interruptible load (mostly industrial customer arrangements)

= Western Area Power Administration (WAPA) capacity and energy allocations

2 The values here reflect DSM conservation programs only and do not include behavioral programs, as
these are assumed not to have impacts beyond the year of application. These incremental impacts are
estimated to represent approximately 0.6 to 1.7 percent of total energy sales of SMMPA’s members.

3 Values for 2006-2007 were not immediately available when the adjustment was initially developed. As
these historical values were segmented among retail customer classes and then averaged, the total
adjustment across the classes is slightly different.

4 This approach was discussed at a MN Division of Energy Resources (DER) meeting regarding methods to
address embedded DSM in resource planning.

5 In this way, a consistent adjustment to the baseline demand forecast was made, although it may be
somewhat different than the demand impact values shown above.
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= Generation resources located behind the wholesale meter (i.e., load-side generation),

including hydro resources operated by the member or resources at large customer sites

In addition, one of SMMPA’s members, Rochester Public Utilities (RPU), operates under a
partial requirements arrangement under which SMMPA and RPU have agreed to a Contract Rate
of Delivery (CROD) of 216 MW. Similarly, another of SMMPA’s members, Austin Utilities
(AU), has provided notice that it will set its CROD effective 2016 based on its 2015 non-
coincident peak demand. Under the CROD arrangement, SMMPA serves loads only up to the
CROD, resulting in load growth for the member in question gradually increasing the amount of
demand and energy being subtracted from its gross requirements in computing the net

requirements to be served by SMMPA.

In order to forecast the wholesale billing demands and charges of the members, the capacity and
generation from these other resources is netted away from the gross IMS forecast, and CROD is
assumed to gradually limit the demand and energy requirements of RPU over the forecast horizon
and AU for 2016 and beyond.® This results in net IMS forecasts for energy and CP demand that
form the basis for SMMPA’s wholesale budget.

While the demand reductions above and some of the resources are only controlled by SMMPA to

a limited extent, they are represented herein as supply- and demand-side resources of SMMPA.

DATA SOURCES AND ASSUMPTIONS

The forecast relies on historical utility system data provided to SMMPA by its member utilities
and load data maintained by SMMPA.. This data includes historical data regarding (i) retail
billing data by major customer classification, (ii) system metered energy requirements, (iii)
system metered peak demands, including both the peak of each member system and the
contribution of each member system to SMMPA’s peak, and (iv) the timing of the system peak
demands mentioned in (iii). SMMPA also maintains or develops historical and projected data
regarding curtailments, demand-side management impacts, load-side generation, and WAPA

entitlements.

6 Based on the assumed impacts of DSM Conservation measures and other load-side resources, over the
forecast horizon, Austin’s load is projected to flatten out and never reach its CROD set in 2015 based on its
non-coincident peak.
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Historical and projected economic and demographic data were provided by IHS Global Insight
(Global Insight) and Woods & Poole Economics (Woods & Poole), both nationally recognized
providers of such data. SAIC has developed consensus projections of economic and demographic
data based on the data from these two providers. SAIC has also relied on information, provided
by SMMPA staff and the members, regarding local economic developments and other issues

specific to each member.

Historical weather data was provided by the National Oceanic and Atmospheric Administration
(NOAA) for weather stations in Duluth, Rochester, and Saint Cloud, to which each member was
assigned. For purposes of peak demand analyses, daily weather data was obtained from NOAA
for Rochester only. Future monthly weather conditions were assumed to reflect normal data as
reported by NOAA and representative of the 1971-2000 period. Future peak day weather
conditions reflect averages over 1995-2012.

The forecast is based upon the following additional assumptions:

= The future influence on energy sales of the economic, demographic, and weather factors,
on which the econometric models are based, was assumed to be similar to that estimated
over the period 1980 through 2012.

= The future influence on load factors of weather variables, electricity prices, and seasonal
factors was assumed to be similar to the estimated influence of such factors generally over
the period 1995 through 2012.

= Although the econometric models implicitly account for the historical relationships
between energy usage and the following factors to the extent they have occurred in the
past, this Load Forecast does not explicitly reflect extraordinary potential future effects of:
(a) increases in appliance design efficiency or building insulation standards; (b)
development of substitute energy sources, or load-side generation; (c) consumers
switching to traditional or new types of electrical end-uses from other alternatives (e.g.,
electric vehicles); (d) consumers switching from electrical appliances to other alternatives;

or (e) variations in load that might result from legal, legislative, or regulatory actions.

= Recent hourly load patterns for the members were assumed to be reasonable

representations of future load patterns, particularly for use in forecasting the energy
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amounts that are below and above CROD for AU and RPU and the percent of on-peak

versus off-peak energy.

FORECAST RESULTS

The sections below summarize the projections that form the basis for this IRP and the various

adjustments discussed previously.

Retail Forecasts
As mentioned above, the load forecast begins with a forecast of retail energy sales by major
customer classification across SMMPA’s members. The following describes the forecast

equations and resulting projections for the residential, commercial, and industrial classes.

For the residential class, the analysis of electric sales was separated into residential usage per
customer and the number of customers, the product of which is total residential sales. This
process is common for relatively homogenous customer groups. For other rate classifications, the

total sales series is the primary forecasted variable.

The number of residential customers is projected on the basis of the estimated historical
relationship between the number of residential customers of the members and the number of
households in the surrounding counties. The econometric equation includes household counts
and a binary variable to account for the recent housing downturn, which has tended to reduce

customer counts across the members.

The forecast equation for residential average use reflects that usage is best explained by a
combination of the following:

= Real personal income per household

= Real electricity prices (using a 3-year moving average)
= Natural gas prices (using a 4-year moving average)

= Heating and cooling degree-days

= Precipitation
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Average residential consumption over the last few years has been impacted by several factors,

most of which are anticipated to be temporary. The recent recession has had an impact on income

and employment, but more importantly has destroyed a considerable amount of the net worth or

perceived wealth of the average consumer in Minnesota. Not only were the stock market and the

retirement accounts of many people impacted, but the market value of most people’s homes,

which represents many consumers’ largest asset, also dropped between 10 and 20 percent. While

the stock market has recovered a lot of lost ground, the housing market has remained depressed,

and the expectation for a recovery to the prior peak in home prices is not anticipated to occur until

2019.7

The forecasts of the commercial and industrial classes are driven by the following variables:

Real total personal income

Total employment

Real electricity prices (using a two-year moving average)
Heating and cooling degree-days

A binary variables to address class migration or simply the vagaries of class definitions
across time and the impact over 2008-2009 of the recent recession that appears to be

inadequately explained by the current economic data

Table V-3 on the next page contains historical and projected values of residential customer counts

and sales across the customer classes modeled, as well as representative growth rates.

7 Based on projections provided by IHS Global Insight, dated May 2013.
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Table V-3
Historical and Projected Residential Customer Counts and Baseline Energy Sales

Energy Sales (MWh)?
Residential Residential
Customers  Residential Commercial Industrial  Other Total Average Use
Historical
1998 81,167 611,363 775,991 975,968 46,054 2,409,376 7,532
2003 90,379 728,023 1,023,004 925,050 46,487 2,722,564 8,055
2004 92,380 713,763 1,021,283 958,805 45987 2,739,838 7,726
2005 93,941 773,569 1,036,916 1,006,155 54,105 2,870,745 8,235
2006 95,238 779,966 1,071,102 1,013,351 46,112 2,910,531 8,190
2007 96,116 795,035 1,105,306 1,042,560 42,592 2,985,493 8,272
2008 96,385 768,015 1,100,562 1,043,510 40,980 2,953,067 7,968
2009 96,756 752,497 1,074,349 911,689 39,611 2,778,146 7,777
2010 97,062 792,593 1,097,272 928,956 39,680 2,858,501 8,166
2011 98,321 791,268 1,093,258 942,685 54,064 2,881,275 8,048
2012 98,809 777,501 1,080,078 945,265 49,794 2,852,639 7,869
Projected
2013 100,128 777,503 1,078,533 962,814 46,592 2,865,441 7,765
2014 101,506 787,651 1,090,805 984,538 45413 2,908,407 7,760
2015 102,983 799,127 1,106,141 1,007,371 44966 2,957,605 7,760
2016 104,442 810,709 1,119,132 1,032,952 44,795 3,007,588 7,762
2017 105,885 819,526 1,125,960 1,052,870 44,729 3,043,085 7,740
2018 107,185 830,269 1,140,759 1,072,393 44,704 3,088,126 7,746
2019 108,363 843,471 1,161,667 1,091,134 44,694 3,140,967 7,784
2020 109,511 859,796 1,184,843 1,111,348 44,691 3,200,678 7,851
2021 110,581 871,933 1,204,608 1,127,449 44,689 3,248,680 7,885
2022 111,603 885,571 1,225,465 1,145,551 44,689 3,301,275 7,935
2028 117,720 964,758 1,347,265 1,266,849 44,688 3,623,561 8,195
Cumulative Avg. Growth Rates:
1998-2012 1.4% 1.7% 2.4% -0.2% 0.6% 1.2% 0.3%
2003-2012 1.4% 0.7% 0.6% 0.2% 0.8% 0.5% -0.3%
2013-2022 1.2% 1.5% 1.4% 1.9% -0.5% 1.6% 0.2%
2013-2028 1.1% 1.4% 1.5% 1.8% -0.3% 1.6% 0.4%

DSM Conservation Adjustment

As described previously, the growth in energy consumption exhibited by the baseline forecasts of
residential and non-residential sales are adjusted upward by the average impact of non-behavioral
DSM Conservation programs over the 2008-2012 period. This corrects the dampening effect on
the forecast equation parameters of the DSM Conservation programs. In addition, in order to
provide a representation of energy sales on a gross of DSM Conservation basis that is consistent

with values reported elsewhere herein and provides a more complete picture of SMMPA’s DSM

8 There has been some migration of customers between the commercial and industrial classes shown,
including a considerable reclassification of customers from industrial to commercial in 1999, which
impacts the historical growth rates of these classes.
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Conservation efforts, the Adjusted Forecast below also reflects an adjustment upward for the

cumulative impact of DSM Conservation programs over 2006-2012.°

Table V-4 below shows the baseline and adjusted projection of residential and non-residential

energy sales.

Table V-4
Baseline vs. Adjusted Retail Energy Sales (MWh)
Baseline Forecast Adjusted Forecast
Non- Non-
Residential residential Total Residential residential Total
2013 777,503 2,087,938 2,865,441 828,430 2,301,281 3,129,711
2014 787,651 2,120,755 2,908,407 848,437 2,364,397 3,212,834
2015 799,127 2,158,478 2,957,605 869,771 2,432,419 3,302,190
2016 810,709 2,196,879 3,007,588 891,212 2,501,118 3,392,330
2017 819,526 2,223,559 3,043,085 909,888 2,558,097 3,467,985
2018 830,269 2,257,857 3,088,126 930,489 2,622,693 3,553,182
2019 843,471 2,297,496 3,140,967 953,550 2,692,631 3,646,181
2020 859,796 2,340,882 3,200,678 979,733 2,766,316 3,746,049
2021 871,933 2,376,747 3,248,680 1,001,729 2,832,479 3,834,209
2022 885,571 2,415,704 3,301,275 1,025,226 2,901,735 3,926,961
2023 898,767 2,453,339 3,352,106 1,048,280 2,969,669 4,017,950
2024 913,747 2,496,350 3,410,097 1,073,119 3,042,980 4,116,098
2025 924,286 2,529,586 3,453,872 1,093,516 3,106,514 4,200,030
2026 936,816 2,570,505 3,507,322 1,115,905 3,177,732 4,293,637
2027 949,735 2,612,576 3,562,312 1,138,683 3,250,102 4,388,785
2028 964,758 2,658,803 3,623,561 1,163,564 3,326,627 4,490,191
Cumulative Avg. Growth Rates:
2013-2022 1.5% 1.6% 1.6% 2.3% 2.6% 2.5%
2013-2028 1.4% 1.6% 1.6% 2.2% 2.5% 2.4%

IMS Energy and Peak Demand Forecast

The forecast of total retail sales above is translated into total IMS energy by adding an estimate of
distribution losses, based on the average distribution loss percentage over the period 2002-2012.
As mentioned previously, the total SMMPA IMS energy is allocated to the members based on the

Ratio Forecasts developed based on separate econometric forecasts of monthly IMS energy,

® This latter adjustment is not made to the forecast determinants as an integral part of the development of
forecast values, but is instead simply included as a discrete adjustment across all determinants shown
herein. As mentioned previously, the 2006 and 2007 data was not available at the time the growth rate
adjustment was made.
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which rely on similar economic, demographic, and weather variables as the retail forecast

equations.

The forecast of IMS energy is combined with an econometric forecast of monthly load factor to

arrive at monthly IMS peak demands. The load factor forecast equations across the members

include some combination of the following variables, with their influence or polarity noted in

parentheses (note that, as these equations explain load factor, rather than actual peak demand,

their polarity may be confusing—a negative polarity on the intensity of peak day weather

conditions corresponds to higher peak loads):

Average daily heating and cooling degree days (+)

The amount by which peak day high temperature is greater than the base of 78 degrees
Fahrenheit (dF) (-)

The amount by which peak day low temperature is greater than the base of 50 dF (-)

The amount by which peak day high temperatures are less than the base of 50 dF (-)

One or more variables regarding weather conditions on the day prior to the peak, similar to
the above peak day weather variables (-)

Humidity (for summer months only) (-)

Real electricity prices (-)

Binary variable for peak demands occurring on a Friday (+)

Several binary variables to capture residual seasonal variation and one-time deviations that

are otherwise unexplained by the remaining variables

Table V-5 below contains projected values for the SMMPA IMS Energy and Peak Demand,

which represents the summation of these values across the members.
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Table V-5
Adjusted Base Case IMS Energy and Peak Demand

Summer Peak

Energy Demand
(MWh) (Mw)
2013 3,280,744 732.5
2014 3,367,878 751.8
2015 3,461,546 773.1
2016 3,556,037 793.0
2017 3,635,342 814.6
2018 3,724,651 836.2
2019 3,822,137 858.1
2020 3,926,825 878.1
2021 4,019,239 900.1
2022 4,116,468 920.8
2023 4,211,847 941.2
2024 4,314,732 961.0
2025 4,402,714 983.3
2026 4,500,838 1,005.0
2027 4,600,577 1,026.9
2028 4,706,878 1,047.1
Cumulative Avg. Growth Rates:
2013-2022 2.6% 2.6%
2013-2028 2.4% 2.4%

Alternative Forecast Scenarios

While a forecast that is derived from projections of the driving variables, obtained from reputable
sources, provides a sound basis for planning, there is significant uncertainty in the future level of
such variables. To the extent that economic, demographic, weather, or other conditions occur that
are different from those assumed or provided, the actual member load can be expected to vary
from the forecast. For various purposes, it is important to understand the amount by which the

forecast can be in error and the sources of error.

The Base Case forecast relies on a set of assumptions, developed from projections provided by
Global Insight and Woods & Poole, regarding future population and economic activity in the
counties that comprise the service areas of the members. However, such projections are unlikely
to exactly match the resulting data as future periods become history. While Global Insight does
not publish information regarding the potential error of their projections, we have relied on such

statistics published by Woods & Poole, which relies on a somewhat similar underlying data set
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and methodology. Woods & Poole publishes several statistics that define the average amount by
which various projections they have prepared over 1984 through 2009 are different from actual
results. We have utilized these statistics to develop ranges of the trends of economic activity and
population representing approximately 90 percent of potential outcomes (i.e., 1.7 standard

deviations).

Table V-6 below provides the amount by which the economic and demographic projections were
adjusted from the Base Case assumptions through 2028 to develop the High and Low Economic
Cases. Other economic data, such as retail sales and gross domestic product, were assumed to

vary by the same degree as income.

Table V-6
Assumed Variation in Selected Socioeconomic Variables
Income Per

Population  Employment Income Capita
2013 2.6% 4.6% 6.0% 6.0%
2014 3.9% 6.3% 7.3% 6.4%
2015 4.9% 7.5% 8.7% 6.8%
2016 5.9% 8.6% 10.0% 7.2%
2017 6.7% 9.5% 11.4% 1.7%
2018 7.5% 10.3% 12.8% 8.1%
2019 8.2% 11.0% 14.1% 8.5%
2020 8.9% 11.7% 15.0% 8.9%
2021 9.5% 12.3% 15.9% 9.4%
2022 10.2% 12.9% 16.8% 9.8%
2023 10.7% 13.5% 17.7% 10.2%
2024 11.3% 14.0% 18.6% 10.6%
2025 11.9% 14.6% 19.6% 11.1%
2026 12.4% 15.1% 20.5% 11.5%
2027 12.9% 15.5% 21.4% 11.9%
2028 13.5% 16.0% 22.3% 12.3%

Chart V-1 below depicts the forecast of SMMPA IMS Peak Demand from the High and Low

Economic Scenarios as compared to the Base Case forecast.
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Chart V-1
Range of Adjusted IMS Peak Demand Forecasts
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While weather uncertainty is an important contributor to year-to-year variations in both energy

and peak demand, the use of these scenarios herein was arrived at based on the long-term nature

of the IRP and the expectation that the impact of the uncertainty in weather on the forecasts of

load determinants would be negligible relative to the economic uncertainty more than a few years

into the forecast horizon.



VI RESOURCE CAPABILITIES

GENERAL DISCUSSION

SMMPA has a variety of existing resources available to both reliably and economically meet the
energy needs of its members. These resources consist of peaking facilities, intermediate load
facilities, base load facilities, demand-side management programs, SMMPA member
curtailments, renewables, and power transactions from other utilities. Chart VI-1 shows the

breakdown of the energy resources projected to be available for 2014.

Chart VI-1
2014 SMMPA Energy Mix

DSM Natural Gas Qil

Renewable 2% 1% 0%

BASE LOAD FACILITIES

Sherburne County Unit 3

On average, approximately 80% of SMMPA’s energy is produced at the Sherburne County
Generating Station Unit 3 (Sherco 3). Since 2014 is a planned outage year, the percentage of
energy provided by Sherco is only 64%. The difference is usually provided via purchased
energy. Sherco 3 is jointly owned with Xcel Energy (Xcel), and Xcel operates the plant.
SMMPA owns 41% of Sherco 3 and Xcel owns the remaining 59%. The plant is a pulverized
coal power plant with a state-of-the-art air quality control system (AQCS). The AQCS consists of
eight dry scrubber modules and a downstream bag house. With this technology the AQCS is
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capable of removing over 70% of the sulfur dioxide, 90% of mercury emissions, and 98% of the
particulate matter from the flue gas. In 2008, the boiler was also equipped with low-NOXx burners

for limiting the formation of nitrous oxides.

These capabilities, combined with the fact that the coal is low sulfur western coal, which has less
than 1% sulfur, makes Sherco 3 one of the cleanest coal-fired plants in the country. This
capability gives SMMPA flexibility to meet the requirements of the Clean Air Act Amendments
of 1990 (CAAA) and manage SMMPA’s SO, allowances in the future.

A $20 million high pressure and intermediate pressure turbine (HP/IP) upgrade project was
completed during the planned outage in 2011. This upgrade was expected to improve overall
efficiency of the unit by 1% to 2% and increase total output by 21 MW (Agency share 9 MW)
without an increase in fuel consumption. This new HP/IP section was damaged during the
November 2011 turbine failure which may negate some of this improvement. The insurance
company has agreed to replace the HP/IP turbine section with new components which will not be
available until the fall of 2015. This new equipment will most likely be installed during the
scheduled 2017 outage.

INTERMEDIATE LOAD FACILITIES

In 2013, SMMPA will have completed the construction of 4 new generating units in Fairmont,
Minnesota totaling 25 MW. These new high efficiency reciprocating engine units will replace the
older, inefficient steam boilers and turbines at Fairmont. Although internal combustion
generating plants are generally considered as peaking resources, these new high efficiency units
are 20% more efficient than other traditional internal combustion engines or combustion turbines

and are therefore expected to be dispatched as intermediate load units in MISO.

SMMPA purchased the old Fairmont power plant site from the City of Fairmont in 2011 and
began the demolition of the steam boilers shortly thereafter. Construction of the new facilities
began in 2012 and is expected to be completed by the end of 2013. This plant site also contains
two older diesel generators which operate on either natural gas or fuel oil and are dispatched as

peaking units.
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Table VI-1
SMMPA Generating Capacity — Fairmont Energy Station
Year Unit Plant
Installed | Capacity | Total (kw)

(kw)
Fairmont Unit 1 2013 6,500
Unit 2 2013 6,500
Unit 3 2013 6,500
Unit 4 2013 6,500
Unit 6 1975 6,540

Unit 7 1975 6,740 39,280

PEAKING FACILITIES

The mix of peaking facilities within the SMMPA system consists of one combustion turbine and

several reciprocating internal combustion engines (diesels).

The peaking facilities in the SMMPA system provide significant benefits beyond system
capacity. Of the eighteen members in the SMMPA system, fourteen of them have generating
capacity under contract with the Agency. Having this capacity located in the member
communities substantially improves system reliability and improves the quality of service
provided to the members of SMMPA.

Most of the member-owned generating units that are committed to SMMPA are under “life-of-
unit” Capacity Purchase Agreements. A “life-of-unit” Capacity Purchase Agreement does not
have a termination date, but does have cancellation provisions. Under these agreements,
SMMPA pays for all the direct costs of operating the plants. This includes fuel, labor, parts,
materials, services, and necessary capital investments. With these agreements, the costs of

owning generating capacity are shared by all that benefit from the capacity.

Combustion Turbine
The SMMPA system has one combustion turbine in its resource mix. The Owatonna Unit 7 was

originally installed as a peaking unit and currently continues to provide the same service.
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This combustion turbine was purchased by Owatonna Public Utilities in 1982 from Northern
States Power Company (NSP). NSP originally installed the unit in 1966. The unit is a natural gas

fired simple cycle combustion turbine.

Diesels

The diesel plants in SMMPA’s system under the “life-of-unit” Capacity Purchase Agreements
consist of approximately 68 MW of capacity located in 9 different communities with a total of 27
engines. Table VI-2 shows the location, year installed, and capacity in kW. These units provide
valuable capacity to SMMPA and serve as a backup power supply for the communities in times

of emergency.

Table VI-2
SMMPA Generating Capacity — Diesels
Station & Unit Number Vintage Unit Plant
Capacity Total (kW)
(kw)
Blooming Prairie Unit 1 1970 1,170
Unit 2 1957 1,340 2,510
Litchfield Unit 5 1963 2,100
Unit 6 1963 2,100 4,200
Mora Unit 2 1960 1,250
Unit 5 1972 5,550
Unit 6 1975 6,090 12,890
New Prague Unit 2 1975 4,980
Unit 3 1963 2,690
Unit 4 1967 3,770
Unit 6 1981 6,520 17,960
Preston Unit 4 1949 790
Unit 5 1954 1,080
Unit 6 1974 2,270 4,140
Princeton Unit 3 1977 2,340
Unit 4 1967 1,270
Unit 5 1954 960
Unit 6 1962 2,720 7,290
Redwood Falls Unit 1 1970 2,250
Unit 2 1974 6,080 8,330
Spring Valley Unit 2 1952 1,160
Unit 3 1960 2,130 3,290
(continued)
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Table VI-2 (continued)
SMMPA Generating Capacity — Diesels

Wells Unit 1 1953 1,190

Unit 2 1957 1,180

Unit 3 1950 1,000

Unit 4 1966 1,830

Unit 5 1975 2,020 7,220
Diesel Capacity Total 67,830

SMMPA has full-time staff to address ongoing maintenance concerns and coordinate the O&M
activities of the various member plants. SMMPA conducts on-going training sessions for all
member plant personnel. In addition, regular exercise and maintenance procedures have been

established to monitor and ensure that the units are in good operating condition.

During 2013, SMMPA retrofitted all 27 of these generators with new CO catalytic reduction
systems in compliance with the new federal Maximum Available Control Technology (MACT)

requirements for reciprocating engines. This project cost approximately $3.5 million.

Beginning in 2001, SMMPA entered into Quick-Start Capacity and Energy Purchase Agreements
(Quick-Start Agreements) with eight of its members for new diesel units with 10-minute start
capability. Under these agreements, members finance, build, and operate the units at their sole
expense and provide the output of the units exclusively to the Agency. In exchange, the Agency
pays the members a monthly capacity charge and reimburses all fuel costs. The Quick-Start
Agreements have a minimum term of 20 years and can be renewed by SMMPA for successive
five-year periods thereafter. Since the Agency’s last IRP, an additional 22 MW of Quick Start
generation has been installed at various member city locations. The existing Quick-Start
Agreements currently provide SMMPA with approximately 56 MW of additional diesel peaking

capacity.
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Table VI-3
SMMPA Generating Capacity — Quick-Start Diesels
Station & Unit Number Year Unit Plant
Installed | capacity | Total
(kW) (kW)
Blooming Prairie Unit 5 2003 2,000
6 2009 1,800 3,800
Grand Marais Unit 1 2004 2,400
Unit 2 2004 1,800
Unit 3 2004 1,800 6,000
Litchfield Unit 1 2010 2,000
Unit 2 2010 2,000
Unit 3 2010 2,000
Unit 4 2010 2,000
Unit 5 2010 2,000 10,000
North Branch Unit 3 2003 2,000
Unit 4 2003 2,000
Unit 5 2011 2,000
Unit 6 2011 2,000
Unit 7 2011 2,000 10,000
Princeton Unit 7 2003 4,840 4,840
Redwood Falls Unit 3 2003 2,000
Unit 4 2003 2,000
Unit 5 2003 2,000 6,000
Saint Peter Unit 1 2003 2,000
Unit 2 2003 2,000
Unit 3 2003 2,000
Unit 4 2003 2,000
Unit 5 2003 2,000
Unit 6 2003 2,000 12,000
Spring Valley Unit 4 2009 2,000
Unit 5 2009 2,000 4,000
Quick-Start Diesel Capacity Total 56,640
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Retired Units

Since SMMPA’s last IRP, the Agency has retired approximately 100 MW of old generation.

Most of these units were small steam powered peaking units. Steam units take several hours to

start up thus making them impractical to operate as peaking units in the MISO market. Peaking

units must be able to respond quickly to dispatch orders. SMMPA does not anticipate retiring

any other generation over the next 15 year planning cycle. Listed in Table VI-4 are SMMPA'’s

retired generating units, the year they were installed, and their capacity.

Table VI-4
SMMPA Generating Capacity — Retired Peaking Units
Station & Unit Number Year Unit Plant Total
Installed Capacity (kW)
(kw)

Austin NE Unit 1 1971 29,480 29,480
Austin Downtown Unit 2 1940 3,700

Unit 3 1946 7,950

Unit 4 1954 12,350

Unit 5 1961 5,100 29,100
Fairmont Unit 3 1945 5,000

Unit 4 1949 5,000

Unit 5 1958 12,400 22,400
Owatonna Unit 6 1969 22,000 22,000
Retired Peaking Units Total 102,980

RENEWABLE RESOURCES

The SMMPA power supply system currently consists of more than 110 MW of renewable

resources. SMMPA owns six wind turbines located in and interconnected to member utility

distribution systems. Two 950 kW and two 1650 kW wind turbines are located in Fairmont and

two 1650 kW wind turbines are located in Redwood Falls. SMMPA also has an agreement in

place to purchase the net electrical output of the Olmsted County Waste-to-Energy Facility

(OWEF) and receive biomass energy credits that can be applied toward the state renewable
In 2009, SMMPA entered into a Purchase Power
Agreement (PPA) with enXco for 100,500 kW of wind generation located in Dexter, MN. The

energy objective/renewable energy standard.
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Agency also recently developed a 1.6 MW landfill gas generator project near Mora, MN, which
went into operation in 2012. Table VI-5 shows the generating capacity of each of these facilities

and the year they were installed.

Table VI-5
SMMPA Generating Capacity — Renewable Resources

Year Unit
Installed | Capacity

Station & Unit Number (kW)

Fairmont Wind Phase | 2003 1,900

Fairmont Wind Phase 11 2004/2005 | 3,300

Redwood Falls Phase | 2004/2005 | 3,300

OWEF 2006 1,000
enXco Wind 2009 100,500

Mora Landfill Gas 2012 1,650
Total Renewable Units 111,650

POWER PURCHASES

SMMPA currently acquires a variety of resources through purchase power agreements including
purchases of renewable generation. These purchase resources include a capacity-only purchase
from the City of Hutchinson, Minnesota, and a capacity-only purchase from Nextera. These

purchases are shown in Table VI-6 below.

Table VI-6
SMMPA Generating Capacity — Purchase Power Agreements
Year Capacity (kW)
2014 60,000
2015 60,000
2016 65,000
2017 70,000
2018 40,000
2019 40,000
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DEMAND-SIDE MANAGEMENT (DSM) RESOURCES

DSM is a key strategic element in SMMPA’s resource planning efforts. It is an overall cost-
effective resource in our supply portfolio that serves an important role in meeting customer
demand. DSM programs help to counter or minimize energy and demand growth thereby
delaying the need to build more physical generation assets, they have minimal environmental

impacts, and they are advantageous for economic development.

SMMPA and its members have a long standing commitment to DSM programs dating back to
1985 when members began installing direct load control (DLC) systems. Beginning in 1993, we
started developing a range of conservation/high-efficiency initiatives for our members. Members
saw DSM as a way to keep their municipal consumption under control, deferring the need for

obtaining additional power supply, and helping to manage their cost of power.

As the years have progressed, so has our commitment to DSM. Our energy efficiency programs
have been ongoing for two decades and will continue to take a prominent and strategic resource
planning role as SMMPA looks to the next 15 years and beyond. SMMPA is committed to
enhancing, developing, and implementing comprehensive, cost-effective, and innovative energy
efficiency programs. An indicator of this commitment is the fact

that SMMPA and its member utilities were named recipients of %
the National ENERGY STAR® Award by the United States (ENERGY STAR 2003, 2004 & 2010
Environmental Protection Agency and Department of Energy for a third time in 2010.

SMMPA conducted its first DSM screening in 1991 and developed its initial Residential Home
Efficiency and Commercial & Industrial Lighting Programs in 1993. Subsequently, SMMPA has
conducted several additional screenings and conservation offerings with major program updates

and expansions in 1995 and 2002. In between those major updates, SMMPA continues to add

new high-efficiency initiatives as technologies have matured or customer interest provides

opportunities.

As a whole, SMMPA members have a proven track record of strong DSM performance. The
Next Generation Energy Act of 2007 established an aggressive energy savings goal of 1.5% of
retail energy sales starting in 2010. For SMMPA members, that goal was more than double our

historic energy saving achievements. But we approached that challenge head-on by refining our
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DSM program strategy and expanding upon our proven program platform. As a result, our 18
members have collectively exceeded that goal every year so far and we are on track to do so again
in 2013.

SMMPA’s strong commitment to DSM is based on our interest in developing a least-cost
resource base, our commitment to sound environmental practices, and our knowledge of the role
energy efficiency and the wise use of electricity can play in helping customers reduce their bill
and control energy costs. In fact, SMMPA provides a number of energy efficiency programs to
our members’ end-use customers. We view those programs as an integral part of our strategy in
helping our members to help their customers control their energy costs and meet the challenges of

an increasingly competitive international marketplace.

The following section describes the marketing and implementation assistance SMMPA provides
to its members and outlines the DSM initiatives SMMPA and its members have undertaken.

DSM MARKETING AND IMPLEMENTATION ASSISTANCE

Historically, SMMPA’s DSM programs, marketed under the banner of Managing Tomorrow’s
Energy Today, included programs for commercial and industrial lighting and two residential
measures, which included water heater efficiency improvements and central air-conditioning
tune-ups. In 1995, we began expanding our DSM programs and today SMMPA members offer a
wide array of high-efficiency programs to promote the efficient use of energy to the commercial,

industrial, residential, and low-income market segments.

SMMPA’s three largest members, Austin Utilities (AU),
Owatonna Public Utilities (OPU), and Rochester Public Utilities

TEAMING UP TO SAVE YOU MONEY

WSTry /
(RPU), promote DSM programs under their Conserve & Save® ‘@é;“ mga% I"p!l

moniker. Our fifteen smaller SMMPA members market these CS3NSERVE & $AVE*

high-efficiency programs under the banner of

SaveEnergyInMyCommunity.com as a common theme that is
www.SaveEnergyln MyCommunity.com

then leveraged with their city name, such as ™=

A
=
www.SaveEnergylnNewPrague.com. =



http://www.saveenergyinmycommunity.com/
http://www.saveenergyinnewprague.com/
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In the early 1990’s, most of these energy efficiency programs were new to SMMPA member
utilities. To make implementation as easy as possible for our members, we focused on turnkey
program design. That turnkey effort included not only the DSM screening to identify potential
technologies, but full program implementation including marketing and communication strategies
and materials, rebate design, tracking mechanisms and all aspects of training. Today, that
strategy of support continues with SMMPA staff providing DSM support to our three largest
members where requested and three Energy Services Representatives in the field providing direct

assistance to our fifteen smaller members and their customers.

Whether marketed under Conserve & Save or SaveEnergylnMyCommunity.com, SMMPA
continues to actively evaluate and assess new DSM program opportunities that can cost
effectively be bundled into existing program efforts including: program design, establishing
incentive levels, developing collateral materials and implementation strategies, coordinating
events, reimbursing rebates on energy-efficient technologies, reimbursing member marketing
costs, and coordinating and educating vendors and retailers about high-efficiency equipment.
These typical support activities are listed in Table VI-7 on the following page.

Over the years, SMMPA has also taken on a consistent role in enabling member participation in
National ENERGY STAR Campaigns such as the “Change-A-Light, Change-The-World”
compact fluorescent lighting promotion, appliance collaborative efforts, and Holiday Home
Electronics Campaigns. These joint efforts have allowed SMMPA members to leverage the
promotional advantages and market reach afforded by national campaigns. SMMPA staff has
also supported region-wide DSM initiatives and has served on the Board of the Midwest Energy
Efficiency Alliance (MEEA). MEEA is a collaborate network of nearly 50 Midwestern utilities,
major corporations and state energy agencies whose purpose is to advance energy efficiency in
the Midwest in order to support sustainable economic development and environmental

preservation.

To assist with monitoring, evaluating, and reporting DSM efforts, SMMPA developed an Internet
Rebate Tracking and Processing System. Members use this web-based system to manage and
track customer rebates. The system is also used to process rebate reimbursements to members,
and several customized reports have been incorporated for members. The system automatically

calculates savings, manages status of customer projects, provides customized letters for accounts,
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and tracks program budgets and progress towards their 1.5% energy savings goal. The original

system became available in 2005, and an upgraded version was released in early 2011.

The system is particularly helpful for completing Conservation Improvement Program (CIP)

filings. Currently, SMMPA completes the CIP filings for all members with the exception of AU,
OPU, and RPU, though SMMPA staff provides data and assistance to them as requested.

Table VI -7
Typical DSM Marketing and Implementation Support

Evaluation and selection of DSM technologies
using deemed savings levels.

Research and determination of incentive levels.

Development of customer contact strategies.

Detailed program descriptions, operational
guidelines and implementation steps for member
utilities.

Development/coordination of customer incentive
payment and SMMPA reimbursement process.

Development of collateral materials including
rebate forms and customer brochures.

Development of newspaper, newsletter, bill stuffer,
and radio advertisements.

Coordination on National and Statewide ENERGY
STAR campaigns.

Communications, coordination and education with
high-efficiency equipment trade allies.

Development and management of web-based rebate
tracking and reporting system.

Assistance to members in completing Conservation
Improvement Program (CIP) filings and WAPA
Minimum Investment Report filings.

Technical support to members regarding the use of
high-efficiency technologies in specific customer
applications.

Energy Service Representatives field staff in
member communities to assist members with
program implementation and technical assistance.

Program promotion via email blasts directly to
member customers and trade allies.

SMMPA’s DSM efforts have evolved over time given the unique wholesale relationship with its

members. DSM presents SMMPA with a unique challenge. While DSM provides a cost-effective

resource for meeting our future load requirements, DSM technologies are end-use customer-

based. Simply stated, SMMPA doesn’t directly provide electricity to any end-use customers. So

gaining the necessary adoptions for successful programs requires that member utilities embrace

and actively promote the programs to their retail customers. The acceptance and support of the

SMMPA Board of Directors in adding Energy Services Representative positions to assist in those

efforts shows the strong commitment of the SMMPA membership to actively promote these

programs and meet Minnesota’s aggressive 1.5% CIP energy savings goal.

In SMMPA'’s current DSM screening analysis, we evaluated 198 different technologies (see

Section VII for a description of the DSM evaluation process). Cost-effective programs were then
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bundled into a manageable number of programs for integration purposes. For the most part even

today, the programs are prescriptive in nature in an effort to ease administration for both the

member and customer.

To help better support the members in promoting all program areas, and in recognition that DSM

is on par with supply-side alternatives, SMMPA developed a reimbursement policy whereby

member utilities are reimbursed for customer incentives and local marketing initiatives. Our

current reimbursement limit is $100,000 per customer location, per technology, per year.

SMMPA continually assesses programs and technologies to ensure that DSM efforts address

changing market dynamics. Some past examples of this are provided below.

The most important issue for a company with a failed motor is to get their process back
up and running. A customer will install a high-efficiency motor, but only if it is in stock.
In the 1990’s, SMMPA responded by being an industry leader and providing rebates for
inventoried motors, ensuring a high-efficiency replacement was available when needed.
Inventoried motors are rebated at one-half the replacement levels. Today, SMMPA
continues to lead by not only providing a rebate for replacing working motors with
National Electrical Manufacturers Association (NEMA) Premium motors, but also
rebating for “enhanced” NEMA Premium motors that exceed the NEMA Premium
efficiency standards by at least 1%.

In the fall of 2001, SMMPA became an ENERGY STAR Partner and immediately began
leveraging the opportunities provided by this national effort. SMMPA became an early
supporter of ENERGY STAR National Campaigns such as Change-A-Light, Change the
World. The success that SMMPA members experienced in promoting compact
fluorescent lights in the campaign lead SMMPA to offer a series of year-round rebates on
a wide array of ENERGY STAR qualified appliances. The partnership opened up
opportunities for SMMPA members to collaborate with manufacturers and retailers in
ways which would have otherwise been unavailable to SMMPA members and their
customers. In collaboration with Sears, SMMPA and_its members were the only electric
utilities in Minnesota to participate with Sears in a special ENERGY STAR clothes
washer promotion. In part for SMMPA’s strong support and aggressive promotion of
ENERGY STAR initiatives, SMMPA and its members received National ENERGY
STAR Awards in 2003, 2004, and 2010. SMMPA continues to aggressively look to
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develop and participate in new ENERGY STAR initiatives. As light-emitting-diode
(LED) lighting technology has progressed and costs have come down, SMMPA has
developed new programs to encourage member customers to save energy and money by
installing LEDs in their homes and businesses. We currently offer rebates for residential
ENERGY STAR LED bulbs and fixtures, and for a wide array of C&I LED lighting,
including DesignLights Consortium®-qualified LEDs with proven quality, performance,
and energy savings. In 2013, we also offered bonus rebates for replacing high-bay high-

intensity discharge (HID) fixtures with LED luminaires.

Effective July 14, 2012, production of most T12 florescent lamps was phased out, as
mandated by the 2009 Department of Energy General Service Lamp legislation. Given
those changes, we offered a bonus rebate to educate customers about this phase-out and
to encourage them to replace their T12 fixtures with high-efficiency fluorescent T5 and
T8 lighting.

The Department of Energy estimates that average industrial customers waste 20% to 30%
of their compressed air to air leaks. By routinely detecting and fixing air leaks, most
companies can reduce leakage to 10% or less and achieve large cost savings and almost
immediate payback. We saw this as a great energy-saving opportunity for our members’
customers, so we developed a program to educate them and encourage them to survey
their system for leaks. What makes our program unique is that we actually provide
customers with the tools they need to perform their own air leak survey — including an
ultrasonic leak detector and software to determine the leak size and the cost of the wasted
compressed air. Ultrasonic leak detection equipment is loaned to customers for two
weeks at no charge. Based on the savings customers have achieve through this program,
some of them have purchased their own leak detector so they can locate and repair their

leaks on a regular basis and optimize the efficiency of their system.

After our three largest member utilities achieved results with their residential behavioral
program (Opower’s Home Energy Reports), we wanted to expand the program to the
residential customers of our other members. But due to the complexities of gathering
data and managing a program across 15 smaller utilities, Opower couldn’t provide us

with a cost-effective solution. We kept searching and in late 2011, we found another
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provider, Enerlyte, who was able to provide a more economical program for our smaller
members. The program is similar to Opower but it provides energy usage comparison
data right on monthly electric bills. So customers can track their usage more frequently

to see how changes they are making impact their energy usage.

o SMMPA sees strong educational programs as a way to increase customer knowledge and
adoption of efficient technologies. SMMPA has coordinated and administered Building
Operator Certification (BOC) training for our members’ customers since 2006. Since
then, we have offered five level | sessions and one level 11 session. In November 2013,
we started the second level Il session. Each session includes seven full-day classes with
topics ranging from HVAC Controls & Optimization to Enhanced Automation and
Demand Reduction. To become certified, participants must pass an exam at the end of

each class and complete assigned projects.

Over the past 20 years, SMMPA has continued to increase the number of programs offered to
members’ customers. Brief descriptions of our current DSM programs are on the following

pages.
DSM RESOURCES

Conservation Programs

Business High-Efficiency Rebate Program Retrofit and New Construction Lighting
Program

The Business High-Efficiency Rebate Program offers prescriptive rebates for new and retrofit
applications with a wide array of commercial & industrial (C&lI) technologies including: T8,
Super T8 and T5 fixtures with electronic ballasts, pulse-start metal halide fixtures, ceramic metal
halide, high-pressure sodium fixtures, compact fluorescent lighting, cold cathode lamps,
induction lamps and fixtures, LED lamps and fixtures, LED/LEC exit signs, occupancy sensors,
and photocells. Retrofit rebates are based on system conversions, that is, lamp and ballast
combinations. It also provides rebates for some technologies, at a reduced level, for new

construction installation.
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Business High-Efficiency Motor Rebate Program

The Business High-Efficiency Motor Rebate Program provides prescriptive rebates for replacing
working motors with Premium-efficiency National Electrical Manufacturers Association
(NEMA) and for “enhanced” NEMA Premium motors that exceed the NEMA premium
efficiency levels by at least 1%. Eligible motors must be NEMA design B or C, 3-phase, AC
motors between 1 and 200 horsepower or DC-single phase or Electronically Commutated Motors
(ECM) less than 1.5 HP. Rebates are available for replacement, new construction, and inventory.
Rewound motors are not eligible. The program contains an innovative feature in that motors
placed in inventory may receive a rebate. This policy helps encourage the stocking of high-
efficiency motors. Motors placed in inventory are rebated at approximately ¥ of the replacement
rebate level value. In 2011, we also started offering prescriptive incentives for the installation of

ECMs on evaporator fans in refrigerated cooler and freezer cases.

Business Variable Speed Drive Rebate Program

The Business Variable Speed Drive Rebate Program provides prescriptive rebates for the
installation of Variable Speed Drives (VSD) for fan and pump applications from 1 to 200
horsepower. The program is for both new and replacement drives. Similar to the motors program,
rebates at approximately % of the replacement rebate level are provided for new inventoried
drives. VSD rebates for non-fan and pumping applications or over 200 horsepower may be

covered under our Custom Rebate Program.

Business High-Efficiency Cooling Equipment Rebate Program

The Business High-Efficiency Cooling Equipment Rebate Program provides prescriptive rebates
for the installation of new or replacement, rooftop and packaged air conditioning, air and water
cooled chillers, ground source heat pumps, and air source heat pumps that meet or exceed
minimum efficiency levels. The program provides base rebates plus bonus rebates that encourage
customers to install higher efficiency units. For retrofit projects, new air-conditioning units must
replace units of lesser efficiencies and of equivalent or greater capacity to qualify for a rebate.

Business Compressed Air Leak Correction Program

The Department of Energy estimates that average industrial customers waste 20% to 30% of their
compressed air to air leaks. By routinely detecting and fixing air leaks, most companies can
reduce leakage to 10% or less and achieve large cost savings and almost immediate payback.
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This program not only provides incentives for repairing compressed air leaks, but it also loans the
tools needed to customers to perform their own leak survey for free, if they choose, including an
ultrasonic leak detector and software to determine the leak size and the cost of the wasted

compressed air.

Lodging Guestroom Energy Management System Program

Hotel and motel rooms are typically vacant up to 12 hours per day. Without proper energy
management equipment to control the operation, air-conditioning/heating units and lighting can
operate all day long — whether rooms are occupied or not. This program provides rebates to
customers that install an occupancy-based guestroom energy management system to
automatically control the HVAC system to setback the room temperature when a guestroom is
unoccupied and allow guests to adjust the room temperature when their room is occupied. An
additional rebate is provided if the system also controls the operation of the room lighting when

the guestroom is unoccupied.

Business Anti-Sweat Heater Controls Program

Glass doors on cooler and freezer cases can have anti-sweat or anti-condensate heaters in the
frames and mullions of the case. Those heaters operate continuously in order to prevent
condensation/frosting on the glass and frame that occurs when the surface temperature is below
the dew point of the surrounding air. This program provides rebates for anti-sweat heater controls
that automatically control the operation of these heaters, so they do not run continuously when

not needed.

Business VendingMiser Program

This program provides a rebate for the installation of VendingMisers. The VendingMiser is a
controller that automatically shuts down a refrigerated beverage machine (including lights,
refrigeration, and electronics) whenever there is not foot traffic in front of the machine for 15
minutes. The controller periodically powers up the machine to maintain product temperature and
provide compressor protection. It uses a motion sensor to also automatically power up the
vending machine when people approach it.
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Commercial Food Service Equipment Rebate Program

The Commercial Food Service Equipment Rebate Program provides prescriptive rebates for high-
efficiency equipment for the food service industry meeting applicable efficiency levels as
established by ENERGY STAR, the Food Service Technology Center, or the Consortium for
Energy Efficiency. Estimates are as much as 80% of the $10 billion annual energy bill for the
food service sector is expended by inefficient food cooking, holding, and storage equipment.

Our program currently provides incentives for Combination Ovens, Convection Ovens, Fryers,
Griddles, Insulated Holding Cabinets, Steam Cookers, Refrigerators, Freezers, Ice Makers,
Dishwashers, Ventilation Hood Controllers, and Low-Flow Spray Valves. In addition to

lowering electric and gas bills, qualifying equipment can also save significant amounts of water.

Business Custom Efficiency Program

The Business Custom Efficiency Program is a performance-based program to encourage the
installation of high-efficiency process or building systems equipment. Typical applications cover
systems such as: variable speed drives for non-fan and pump applications, air compressor system
improvements, thermal storage, efficient refrigeration, energy management systems, heat
recovery systems, and other process technologies. Equipment covered under a prescriptive rebate
is not eligible for a custom rebate. Eligible measures must result in energy savings. The custom
rebate is based on the first-year annual energy savings. Custom projects with estimated annual
energy savings of 1,000,000 kwh or greater are reviewed and approved by the MN Division of

Energy Resources as required by their Measurement and Verification Protocol.

Load Profiling Services

For most facilities, energy use information is limited to the data shown on their electric bill. But
it is difficult to manage energy costs without knowing where, when, and how the energy is used.
With that information, customers can make important decisions to improve their efficiency and

reduce their energy costs.

In 1998, we developed an innovative program to give our members’ key account customers tools
to manage their utility costs. Our Performance Power System Program was a complete real-time
power monitoring system, including high-end metering at their service entrances, a dedicated
computer, and proprietary software, that gave customers the data needed for proactive energy

management. It allowed them to monitor and control their electrical demand and log various
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parameters of their power system to help them manage their energy usage and costs.

SMMPA provided the base monitoring system to customers to use at no cost in exchange for the
following commitments - a proactive interest in managing their energy usage, dedicated staff
resources to take advantage of the capabilities of the system, and the materials/installation of the
communication network. This base system allowed customers to expand it by purchasing
additional meters that could be used to monitor specific loads or production areas. In addition to
monitoring their electricity usage, the system could also be configured to monitor and log other
utilities including natural gas, water, steam and compressed air. The system could also be
interfaced with other energy management systems through ModbusTM RTU and TCP, Ethernet,
and DDE.

The system could be utilized as an energy management system to control the operation of
customer loads. The meters or software could trigger an alarm and send a signal to start up a
backup generator or shed certain loads when user-defined demand thresholds were exceeded.
The system also monitored the power quality delivered to and from facilities to ensure premium

service and reliability.

Several of our members’ large customers participated in this program and utilized it to monitor
their loads and manage their energy usage. But with the change to a CIP energy savings goal, we
stopped installing new systems after 2008. We believed this system was a great tool to help
customers manage their energy usage, but we needed to focus our efforts on programs that
achieved measureable energy savings and no longer had the time to dedicate to this program. It’s

difficult to quantify the energy savings from a program like this to justify its cost effectiveness.

With continued interest from customers to manage their energy usage, we partnered with
Automated Energy, Inc. in 2011 to offer their load profiling service to our members’ customers.
Participating customers can view their daily load profiles for each of their meters/facilities to help
find opportunities to manage their demand and energy usage. Utilizing the Internet and existing
metering technologies, Automated Energy gives users access to their energy usage anywhere,
anytime, by simply logging on to the web using an Internet browser. This service also allows
customers to perform load analysis, bill estimation and forecasting, rate analysis, and measure the

effectiveness of their energy efficiency efforts. In fact, one of our members is currently using the



Resource Capabilities VI-20

data from a participating customer to aggregate the demand at several of their meters in order to

provide them with a better rate.

Residential Behavioral Program

Over the past few years, utilities have started offering residential behavioral programs. Most of
these programs provide a comparison of their energy usage to homes of similar size and age.
Customers are also provided with a “ranking” and studies have shown that this data influences
customers with relatively higher energy usage to look for ways to reduce it. Our three largest
members have contracted with Opower to provide that information to their customers, and
fourteen of our smaller members use the service provided by Enerlyte. We are currently working

with Enerlyte to implement this program at our last member utility.

Residential Appliance Program

The Residential Appliance Program provides educational information and rebates to encourage
our members’ customers to purchase ENERGY STAR® qualified appliances. Rebates are
available for the following appliances:

e ENERGY STAR labeled refrigerators receive a $25 rebate and are eligible for an
additional rebate of up to $50 to cover the cost proper recycling of the old working
refrigerator.

e ENERGY STAR labeled freezers receive a $25 rebate and are eligible for an additional
rebate of up to $50 to cover the cost of proper recycling of the old working freezer.

e ENERGY STAR labeled dishwashers are eligible for a $25 rebate

e ENERGY STAR labeled clothes washers are eligible for a $50 rebate.

o ENERGY STAR labeled room air conditioners with both window and through the wall
installation are eligible for a $25 rebate plus up to an additional $25 rebate for proof of
proper recycling of the old working room air conditioner.

e ENERGY STAR labeled Dehumidifier Trade-Up Program. ENERGY STAR labeled
dehumidifiers are eligible for a rebate of $65 with the turn in and proper recycling of an
old working dehumidifier. Dehumidifiers use significant amounts of household energy,
but the price differential between ENERGY STAR and non- ENERGY STAR qualified
models is minimal. This program ensures significant savings on the system by

encouraging customers to turn-in their old working unit and purchase energy-efficient
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models. This is an innovative approach; only a handful of utilities nationwide have

developed programs to address this market segment.

Residential Lighting Program

The Residential Lighting Program provides educational information and rebates to encourage our
members’ customers to install ENERGY STAR qualified lighting. Rebates are available for the
following products:

e ENERGY STAR labeled compact fluorescent lamps (CFL) with a rebate of $2 or 50% of
the CFL cost whichever is more. We designed this rebate structure to encourage the
purchase of specialty lamps such as PAR, three-way, and dimmable lamps.

e ENERGY STAR labeled hardwired CFL fixtures, torch