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03. Integrated Resource Planning Environment 
Fuel Markets and Trends 

2021 Cheyenne Light and Black Hills Power Integrated Resource Plan 03-11 

Fuel Markets and Trends 

How Cheyenne Light and Black Hills Power purchase, transport, and use coal and natural gas 
impacts operations. 

Coal Trends 

Historically, most base load energy in this country was provided by coal-fired generation. 
That trend changed in 2007. Since then, coal has given way to increased renewable 
generation. By 2020, coal generation dropped to the same level as 1972.  

Figure 03-1 depicts the generation trend over the past 70 years as published by the United 
States Energy Information Administration (EIA) in February 2021. 

 

Figure 03-1. United States Electricity Generation by Major Energy Source17 

An area of long-term, growing concern in the use of coal as a fuel for electricity generation is 
that it produces more CO2 emissions per unit of energy output than other fuels (for example, 
about twice as much as natural gas). Because of policy, market, and societal forces, coal 
currently faces competitive pressure from lower-carbon resources such natural gas, 
renewable resources, and other emerging technologies. Existing coal-fired generation remains 
the largest producer of electricity for both Cheyenne Light (55.15 percent) and Black Hills 
Power (38.95 percent).  

 
17 Source: https://www.eia.gov/energyexplained/electricity/electricity-in-the-us.php. 

Leadership from Black Hills Energy 
sought out and contracted with Solari to 
write the joint Cheyenne Light (Wyoming) 
and Black Hills Power (South Dakota) 2021 
Integrated Resource Plan. The IRP was 
supported by fifteen appendices.

Solari was chosen because of our ex-
tensive experience in planning and writ-
ing IRPs that incorporate increasing 
amounts of renewable generation onto the 
power grid.

Our tasks included outlining the ener-
gy-related topics that comprise the heart 
of a robust report; “modernizing” the doc-
ument design and look and feel of the re-
port; and researching, interviewing, and 
writing the core of the report. We worked 
closely with their Resource Planning man-
ager and their Renewable Generation As-
set manager—both of whom were gracious 
and kind throughout the entire process—
to develop the depth of content of the  
report.

2021 Cheyenne Light and 
Black Hills Power Inte-
grated Resource Plan

Black Hills Energy, 
Rapid City, South Dakota

Green Mountain Power’s 2018 Integrated Re-
source Plan had to comply with renewable gen-
eration goals established by the passage of Act 
56 and by the publication of the Vermont 2016 
Comprehensive Energy Plan.

Solari Principal, Rich Maggiani, applied his 
extensive experience with the increasing pene-
tration of renewable resources onto a power grid 
in the creation of GMP’s 2018 IRP.

The 2018 IRP discussed several emerging top-
ics, including how they plan to modernize their 
transmission and distribution grid through asset 
upgrades and replacements; meet 95 percent of 
1990 Greenhouse Gas emissions by 2050; meet 
the RES requirement of 75 percent of retail sales 
from renewable energy generation, including 
distributed energy resources (DERs), by 2032; re-
duce per capita energy consumption by 15 per-
cent by 2025, and by more than a third by 2050; 
and attain a 90 percent renewable generation 
portfolio by 2050. The IRP presented programs 
using customer-sited energy storage batteries to 
shave evening peak load.

Green Mountain Power 
2018 Integrated Resource 
Plan

Green Mountain Power, 
Colchester, Vermont

6. Transmission and Dist ribut ion  
Distribution System Optimizations 

2018 INTEGRATED RESOURCE PLAN  6-25 

Distributed Energy Resource Map 

On our website, we publish and constantly update a comprehensive DER map—the 
GMP Solar Map—detailing all distributed generation installations on our distribution  

 
Figure 6-2. Our Distributed Energy Resource (Solar) Map 

system. This publicly displayed distribution 
grid data helps customers, developers, and 
other state and local organizations better 
understand DER integration issues to reduce 
delays from competing queue positions or 
needed system upgrades. 

Figure 6-2 shows a statewide perspective of 
our Solar Map, available on our company 
website.60 This map details where DERs are 
prevalent, where they are not, where DER 
might be more easily interconnected. 

Our DER map allows customers and 
developers to see how their installation would 
fit into the overall picture of DERs across 
our service area. This map gives a great deal 
of useful, color-coded information. Icons 
viewable on the website represent 
substations, solar installations, wind 
installation, and other types of generation. 
The Solar Map displays circuits in different 
colors: 

§ Green. Substation transformer rating with 
at least 20% capacity remaining. 

§ Yellow . Substation transformer rating with 
between 10% and 20% capacity remaining. 

§ Red. Substation transformer rating with less than 10% capacity remaining. 

§ Orange. Constrained circuits that, because of system limitations, might result in higher 
costs and delayed interconnections. 

                                                
60 http://gmp.maps.arcgis.com/apps/webappviewer/index.html?id=4eaec2b58c4c4820b24c408a95ee8956 

3. Regional and Environmental Evolut ion  
Regional Supply—Evolving Rapidly 

3-10 GREEN MOUNTAIN POWER 

 
Figure 3-7. Summer Load Profile w ith Increasing Behind-the-Meter Solar Power24 

Summer comprises the highest electricity use in New England, largely because of air 
conditioning. PV clearly helps “shave the peak” when the peak falls during the daylight 
hours. Greater amounts of PV will shift the timing of peak demand for grid electricity to 
later in the afternoon or evening (as illustrated in Figure 3-7), where increasing volumes 
of behind-the-meter solar would shift the ISO-New England peak hour from hour 15 to 
hour 17 and ultimately to hour 19. As a result, as PV penetration grows, its ability to 
reduce peak demand will diminish. Because regional capacity obligations are allocated to 
load serving entities like GMP based on their respective loads at the time of the annual 
ISO-New England peak, this trend is lowering the financial value of additional solar 
resources to our customers. 

State-Sponsored Supply Procurements 

Since our 2014 IRP, the surrounding states have also taken further steps into the long-
term procurement of energy resources to make progress toward greenhouse gas 
emission reduction and renewable power goals, and to become less exposed to 
fluctuations in short-term ISO-New England market prices.  

In the next five years, significant new generation supplies are expected to be added from 
this return to long-term procurement. Supplies from surrounding states include: 

Massachusetts: 

§ Section 83C Offshore Wind Procurement: ramping from 200 MW installed in Q4 
2022 to a cumulative total of 1,600 MW by 2030. 

                                                
24 ISO-New England. 

07. Modeling Approach and Assumptions 
Risk Analysis 

2021 Cheyenne Light and Black Hills Power Integrated Resource Plan 07-41 

 

Figure 07-02. Cheyenne Light Scenarios Meeting the 15 Percent Required Reserve Margin 

 

Figure 07-03 illustrates how the Black Hills Power scenarios meet the 15 percent reserve 
margin. 

 

Figure 07-03. Black Hills Power Scenarios Meeting the 15 Percent Required Reserve Margin 

 

 

 

03. Integrated Resource Planning Environment 
Balancing Authorities—The Backbone of Reliability 

03-26  
 

brand  identity  guide
LO

G
O

24

COLOR OPTIONS

Orange and black
In our primary logos, we use orange and black. 
These should be used when the logo is placed on a 
white and/or light-colored background.

Orange and white
This option should be used when the logo needs to 
be on a black and/or dark-colored background.

Black and white
As you might expect, these are the black and white 
versions of our logos. They’re best used when 
printing in black and white or one color.

Icon

Logotype

Tagline

ELEMENTS 
Our logos each have three elements: the icon, 
logotype and tagline.

These three elements should always maintain a 
predetermined size and spatial relationship to  
one another.

Real-Time Energy Market Participation Analysis 

To determine the customer benefits of 
joining the CAISO WEIM or the SPP WEIS 
market, the utilities contracted with E3 to 
conduct an additional study of these two 
market options. The E3 analysis evaluated 
the economic benefits for joining either the 
CAISO WEIM or the SPP WEIS market. E3’s 
experience evaluating energy markets is 
represented by over 14 studies completed 
since 2013 assessing market impacts and 
market participation.  

EErrrroorr!!  RReeffeerreennccee  ssoouurrccee  nnoott  ffoouunndd.. is a map 
of the California ISO WEIM. 

 

 

Figure 03-7. California ISO WEIM Map 

Figure 03-8 is a map of the Southwest Power Pool WEIS Market. 

 

Figure 03-8. Southwest Power Pool WEIS Market Map 

S LARI
C O M M U N I C A T I O N



S
O

L
A

R
I

 
P

O
R

T
F

O
L

I
O

©
 2

02
2 

So
la

ri 
Co

m
m

un
ic

at
io

n.
 A

ll 
Ri

gh
ts

 R
es

er
ve

d.

Energy Industry Portfolio

page 2 of 7www.SolariCommunication.com            802.999.7440

The Hawaiian Electric Companies are at the 
forefront of integrating renewable resources onto 
their electric power grids. By statute, they must 
achieve a 100% Renewable Portfolio Standard 
(RPS) by 2045. We have been honored to work 
with them on a series of resource plans for at-
taining that goal.

The PSIP: December 2016 resource plan, con-
tinuing the analysis filed in April 2016, aggres-
sively pursued integrating renewable energy in-
to the generation mix, explaining how 100% RPS 
could be attained by 2030.

The PSIP team of Company planners and 
several consultants used three modeling tools—
RESOLVE, PowerSimm Planner, and PLEXOS—to 
develop, compare, and contrast a number of dif-
ferent resource mixes based on the same set of 
input assumptions. The planning process also in-
cluded about two dozen intervenors admitted to 
the docket by the Public Utilities Commission. 

This resource planning process began with 
the filing of a Revised Work Plan, and concluded 
with a December filing. 

The Hawaiian Electric Companies filed their 
company-wide resource plan: the Power Sup-
ply Improvement Plan (PSIP): April 2016 report 
and appendices in response to an Order from the 
Public Utilities Commission. The PSIP demon-
strates how the three Hawaiian Electric operat-
ing utilities plan meet the state’s 100% RPS target 
(by 2045) while maintaining a high level of sys-
tem security, all at a reasonable rate. Generation 
resources include utility-scale renewable genera-
tion, distributed energy resources (DER), and an 
array of Demand Response (DR) programs.

This PSIP process included several outside 
consultants, a competitor seeking to purchase 
Hawaiian Electric, and 23 intervenors and partic-
ipants who, by directive, played an active role in 
planning assumptions and resource selection.

The project included an Interim Status Re-
port (filed half-way through the project’s time-
line) and a Proposed PSIP Revision Plan filed at 
the onset of the project. For all three filings, So-
lari Communication acted a writer, editor, and 
document project manager, ensuring that all 
Commission directives were met.

Power Supply  
Improvement Plan (PSIP): 
December 2016

Hawaiian Electric Companies: 
Honolulu, Hawai‘i

Power Supply  
Improvement Plan (PSIP): 
April 2016 Preliminary

Hawaiian Electric Companies: 
Honolulu, Hawai‘i

 

 

Power Supply Improvement Plan 
Update Interim Status Report 

The current status of our ongoing analysis and 
planning to address Commission Order No. 33320 

 

 

 

 

 

  

  

 

February 16, 2016 

C. NREL Resource Potential Study 

Utility-Scale Onshore Wind, Utility-Scale PV, and CSP Potential Resource 

66 Hawaiian Electric Companies  

 

Figure 27. Direct Normal Irradiance for All Hawaiian Islands 

 

 

 PSIP Update Report: December 2016 ES-1 
 

Executive Summary 
 

The Hawaiian Electric Companies’ 2016 Power Supply Improvement Plan (PSIP) Update 
outlines a detailed plan charting the specific actions for the years 2017 through 2021 to 
accelerate the achievement of Hawai‘i’s 100 percent Renewable Portfolio Standard (RPS) 
by 2045. 

ATTAINING HAWAI‘I’S 100% RPS GOAL 

By implementing the proposed action plan, we will exceed the 2020 RPS mandate of 30 
percent, achieving an estimated 48 percent, and doubling our 2016 RPS. Under multiple 
longer-term scenarios, our RPS can be at least 72 percent by 2030 and reach at least 100 
percent by 2040, ahead of the 2045 deadline.  

 

 

 

Hawaiian Electric 
Companies’ Proposed 

PSIP Revision Plan 

Comments Regarding the Commission’s Initial Statement of Issues;  
Responses to the Commission’s Observations and Concerns;  

and a Proposed PSIP Revision Plan 

 

 

 

 

 

 

 

 

 

  

 

25 November 2015 

 

 

PSIP Update Revised Analytical 
Approach and Work Plan 

 
 

 

 

 

 

  

  

 

7 September 2016 

 

 

PSIP Update Report: 
December 2016 

 
 

 

 

 

 

 

  

 

   

 

23 December 2016 

5. Hawaiian Electric Preferred Plan 

Daily Energy Charts of Final Plans for O‘ahu 

5-20 Hawaiian Electric Companies  

 

Figure 5-24. Modeled Energy Profile for January 14, 2045 of Theme 1 

 

 

Figure 5-25. Modeled Energy Profile for January 14, 2045 of Theme 2 

 

 

 

Power Supply Improvement Plan 
Update Report 

Power Supply Improvement Plan: 
Supplemented, Amended, and Updated 

 

 

 

 

 

 

 
  

   

   

 

1 April 2016 
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Integrated Demand 
Response Portfolio Plan 
(IDRPP) Executive  
Summary

Hawaiian Electric Companies: 
Honolulu, Hawai‘i

Demand Response programs, when properly  
designed and implemented, remain a solid 
method of both saving energy and managing the 
grid. Hawaiian Electric, working with an out-
side consultant, created a portfolio of demand re-
sponse programs complemented with a thorough 
implementation schedule, then detailed this plan 
in their IDRPP.

Rich assimilated the information in the plan, 
captured its essence, chose the most appropriate 
graphics, then wrote an Executive Summary that 
succinctly presented the plan’s salient points in 
a style readily accessible to the company’s many 
audiences, especially the Hawai‘i Public Utilities 
Commission.

2.  Grid Service Requirements And the Role of Demand Response  
Additional Grid Services of Value in Hawai‘i 

44 Hawaiian Electric Companies  

 

Figure 4. Daily Load Profile, O‘ahu — 2013 Actuals; 2014–2025 Projections 

The recent midday trends are worth noting.  Average hourly daytime load from July 2010 

through June 2011, as measured at 1:00 pm, exceeded 1,000 MW.  From July 2012 through 

June 2013, average 1:00 pm load was below 900 MW, more than 10% lower.  By 2019, 

under current projections, average 1:00 pm load will be approximately 650 MW.  This 

poses a risk to reliable grid operation on O‘ahu and if this projected trend continues, 

minimum generation requirements could result in daytime curtailment of renewable 

resources (currently rare). 

Increasing levels of solar generation will reduce the net daytime system demand, as 

discussed above.  Though solar generation does not directly affect the evening peak 

because it typically occurs after solar generation drops off, the annual evening peak 

demand is also projected to decline in future years due to energy efficiency and pricing 

programs.  In the near term years, however, the annual evening peak is projected to 

increase year over year.  Table 4 summarizes projected annual peak demand, by island, 

through 2030. 

 

 

Integrated Demand  
Response Portfolio Plan 

 

 

    

  

 

July 2014 

 

 

Hawai‘i Electric Light 
Power Supply 

Improvement Plan 

 

 

   

  

   

 

 

August 2014 

5. Preferred Plan 
Generation Resource Configuration 

 Power Supply Improvement Plan 5-9 
 

Energy Mix 

The Hawai‘i Electric Light Preferred Plan will change over time to convert thermal units 

to LNG and incorporate greater amounts of renewable energy future in 2030. Figure 5-6 

shows how the resource mix of generation transforms over time. 

 

Figure 5-6. Annual Energy Mix of Hawai‘i Electric Light Preferred Plan 

Hawaiian Electric Power 
Supply Improvement 
Plans (PSIPs): 2014

Hawaiian Electric Company 
Maui Electric Company  
Hawai‘i Electric Light Company: 
Honolulu, Hawai‘i

In a series of docket orders, the Hawai‘i 
Public Utilities Commission outlined a set 
of directives for the three Hawaiian Electric 
Company operating utilities to follow when 
creating their Power Supply Improvement 
Plans (PSIPs). 

All three utilities submitted separate 
PSIPs, which examined the current state of 
their respective systems, and clearly out-
lined how each electric grid would incorpo-
rate renewable energy into its power supply 
mix over the next 15 years. The result: the 
consolidated renewable generation would in-

 

 

Maui Electric 
Power Supply 

Improvement Plan 

 

 

   

  

   

 

 

August 2014 

4. Planning Assumptions 
Non-Transmission Alternatives 

 Power Supply Improvement Plan 4-23 
 

Issue Area System Upgrades 

Under voltage, thermal overloads, and 
voltage stability 

Central Maui  

23 kV System 

23 kV Waiinu-Kanaha upgrade to 
69 kV and re-conductoring of  
MPP–Waiinu and MPP–Pu‘unene from 
336AAC to 556AAC 

 

Under voltage and voltage stability South Maui 
Kamalii Substation and MPP–Kamali‘i 
69 kV transmission line 

Overloading of distribution 
substations 

Central and South Maui 
Construction of Kuihelani (Central 
Maui) and Kaonoulu (South Maui) 
Substations 

Table 4-3. Maui Electric System Issues and Transmission Solutions 

The possibility of using the NTAs to fulfill the shortfall of capacity of 40 MW resulting 

from the Kahului Power Plant (KPP) decommissioning scheduled to begin in 2019 was 

also considered. 

Definition of terms used in this report: 

■ “23 kV system”— 23 kV substations and feeders except Kula or Haleakala Substations 

and feeder to Hana Substations. 

■ “Central Maui”— Key substations include Kahului, Wailuku, and Kanaha. 

■ “South Maui”— Key substations include Kihei, Wailea, and Auwahi. 

 

Figure 4-13. Transmission Overview for Key Maui Electric Substations Related to NTAs 

 

 

Hawaiian Electric 
Power Supply 

Improvement Plan 

 

 

   

   

  

 

 

August 2014 August 2014 

1. Introduction 
Hawaiian Electric System Load Profiles 

 Power Supply Improvement Plan 1-3 
 

HAWAIIAN ELECTRIC SYSTEM LOAD PROFILES 

System loads throughout the day on our electric power grids have changed dramatically 

over the past eight years. As an example of this change, Figure 1-7 shows this trend on 

the O‘ahu grid using data from the first week of June during the period from 2006 to 

2014. This is not only an accurate representation for every week of a year on O‘ahu, but is 

also relevant for the Maui Electric and Hawai‘i Electric Light power systems. 

 

Figure 1-7. O‘ahu System Load Profiles, 2006–2014 

A review of load profiles from recent years yields the following observations: 

■ Daytime peak loads on the O‘ahu grid in 2006 and 2009 regularly reached 1,200 MW; 

in 2014, daytime peak loads only reach approximately 850 MW: a drop of about 30%. 

■ Over the past four years, the summertime system load has shifted from a daytime 

peak to an early nighttime peak, due mainly to distributed solar generation. 

■ System minimum loads have also lowered, due mostly to energy efficiency measures. 

This trend suggests that sales and peaks have declined which, coupled with the growth 

in distributed generation photovoltaics (DG-PV), is a harbinger for greater challenges 

operating a stable and reliable grid. 

Award of Excellence

crease to approximately 67% by 2030 while re-
ducing the average full-service customer’s bill by 
22% in real dollars.

At the time, these were landmark objectives.
Creating the PSIPs included many depart-

ments within Hawaiian Electric as well as the in-
volvement of numerous consultants. Rich acted 
as editor in chief for the three reports, and was 
central in organizing and managing their timely 
filing, and in complying with all directives.

Using the dockets as guides, Rich wrote out-
lines for each of the three PSIPs, ran weekly 
meetings to ensure the timely and accurate sub-
mission of the required technical information, 
edited and rewrote information as needed, de-
signed the overall look-and-feel of the page lay-
out—all of which was conducted under extreme-
ly tight deadlines—and assimilated everything 
into the final reports. 
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Hawaiian Electric 2013 
Integrated Resource 
Planning (IRP) Report

Hawaiian Electric Company 
Maui Electric Company 
Hawai‘i Electric Light Company: 
Honolulu, Hawai‘i

The Hawaiian Electric Companies contracted  
with Solari to help create their 2013 Integrated 
Resource Planning (IRP) Report. The report re-
sulted in executable action plans for three utili-
ties—Hawaiian Electric Company, Maui Electric 
Company, and Hawai’i Electric Light Company. 

Rich worked closely with Hawaiian Elec-
tric’s generation planning four-person team, pro-
viding writing, editing, design, and consultation 
services. Many others within the three utilities 
participated in the report’s creation, including 
engineers, planners, and executives. Over the 
year-long process, the IRP team met weekly to 
strategize about the content of the report and its 
numerous resource options. 

The Hawai‘i Public Utilities Commission set 
a stringent framework to follow: the report must 
be based on scenario planning, must address 17 

technical issues, and must result in re-
liable, low-cost generation.

The Commission also appointed 
an Independent Entity to oversee the 
process, which included 21 day-long 
meetings with an appointed 68-person 
Advisory Group of energy consultants, 
environmental activists, Commission 
staff, legislators, and members of the 
general public. Originally estimated 
to be 260 pages, Rich ensured the fi-
nal 778-page IRP report followed the 
guidelines and was submitted on time.

 

 19-1 

 

Chapter 19: 
 Action Plans 

The Companies have created an Action Plan for each utility — Hawaiian 

Electric Company, Maui Electric Company (with specific actions for Maui, 

Lanai, and Molokai as appropriate), and Hawaii Electric Light Company 

— each of which is well-founded and ready to be implemented.  

Our Action Plans contain specific actions, resource options, and 

programs coupled with implementation plans that covers the first five 

years of our twenty year study period.  

 

62 2013 Integrated Resource Planning Report 

 

IV. EXECUTABLE ACTION PLANS 

 

Smart Grid Roadmap & 
Business Case

Hawaiian Electric Companies: 
Honolulu, Hawai‘i

To comply with a Commission Order, the  
Hawaiian Electric Companies created a highly 
visible—and crucial—comprehensive roadmap 
and business case for implementing smart grid 
through all three of their operating utilities, on 
the five Hawaiian islands served.

Working with technical details from the third-
party installation company, utility engineering 
professionals, and utility executives, Rich wrote 
about the plan to implement smart grid and de-
scribed the supporting business case. The task 
was to write a narrative that the average custom-
er could read and understand. Upon completion, 
the Senior Vice President of Operations wrote of 
Rich’s work, “You nailed it!”

Award of Excellence

 

 

 

I. EXECUTIVE SUMMARY 

 
 

 

 ES-3 

 

Executive 
Summary 

The Hawaiian Electric Companies are: 

n Hawaiian Electric Company, Inc serving Oahu 

n Maui Electric Company, Ltd serving Maui, Lanai, and Molokai 

n Hawaii Electric Light Company, Inc serving the island of Hawaii 

The Companies have developed the 2013 Integrated Resource Planning 

(IRP) Action Plan and report in cooperation with the Independent Entity 

and the Advisory Group established for this purpose by the Hawaii 

Public Utilities Commission in accordance with the IRP Framework. 

Chapter 2: Planning Process 
Phases of the IRP Process 

 2-3 

Process Phases Flowchart 

Figure 1-1. 2013 IRP Process Phases 

2013 IRP Process Phases 

 

 

 

 

 

 

 

 

 

 

 

Hawaiian Electric Companies 

2013 Integrated Resource 
Planning Report 
28 June 2013 
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Green Mountain Power, Vermont’s largest 
electric utility, contracted with Rich to design, 
write, and edit its 2011 Integrated Resource Plan 
(IRP) for Electricity. Rich worked closely with 
GMP generation planners and an outside consul-
tant to strategize the content and resource plan-
ning used in the report. Analysis was based on 
scenario planning; the team developed four sce-
narios on which to base resource planning for 
the short- and long-term.

The final IRP was produced under extreme-
ly tight deadlines, concurrent with negotiations 
for a new power purchase agreement (PPA) that 
proved integral to available resources and affect-
ed resource planning over the next 10 years.

2011 Integrated Resource 
Plan (IRP) for Electricity

Green Mountain Power: 
Colchester, Vermont

 1. Executive Summary 
 The State of the GMP Portfolio 

2011 Integrated Resource Plan 7 

§ Figure 2 projects our 2013 energy mix3, the first full year after the current Vermont Yankee PPA 
expires. 

 

Figure 2: Projected 2013 GMP Energy Mix 

§ Figure 3 projects our 2016 energy mix, the first year after the current Hydro-Québec contract 
expires. 

 

Figure 3: Projected 2016 GMP Energy Mix 

These three figures show a clear transition from GMP’s past supply (which was dominated by the 
Vermont Yankee and Hydro-Québec purchases) to a future supply that is less reliant on single 
sources, more reliant on renewable sources, and not fully committed to long-term purchases. 

                                                        
3 Figure 2 and Figure 3 do not include GMP's recently proposed NextEra PPA, which would provide 
an estimated 7% of GMP's supply in 2013 and 24% of GMPʼs supply in 2016. 

 

 

2011 
Integrated Resource Plan 

for Electricity 

 

 

  

Executives from Hawaiian Electric needed 
to present the findings of this complicated and 
ground-breaking study to members of the Reli-
ability Standards Working Group and the Hawai‘i 
Public Utilities Commission.

Rich worked closely with the outside consul-
tant whose firm conducted the study and with 
Hawaiian Electric executives and staff to boil 
down the study’s essential detailed analysis, find-
ings, and ultimate conclusions into a progression 
of understandable slides.

The presentation was delivered at the final 
RSWG meeting, attended by Hawai‘i governor 
Neil Abercrombie, Commissioners, and numer-
ous stakeholders.

MECO / HELCO 
Cycling Study Presentation
 
RSWG: Reliability Standards 
Working Group: 
Maui Electric Company 
Hawai‘i Electric Light Company: 
Honolulu, Hawai‘i

2011 – HELCO Regulation – 20 minutes  

Slide 51 

MECO/HELCO Cycling Study 
Final Report 

 
RSWG Meeting 

Honolulu, HI 
January 24, 2013 
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Generation Requirements 
and Cycling Study: 
Executive Summary
 
Reliability Standards Working 
Group (RSWG),  
Hawaiian Electric Company:  
Honolulu, Hawai‘i

The Hawai‘i Public Utilities Commission formed 
a Reliability Standards Working Group (RSWG) to 
ensure the reliability of electric generation and 
transmission across Hawaiian Electric’s service 
area: O‘ahu, Maui, Moloka‘i, Lana‘i, and Hawai‘i 
Island. 

One of the projects undertaken by the RSWG 
was a Generation Requirements and Cycling 
Study, a report that was both extensive and tech-
nical. The RSWG coordinator contracted with 
Rich to write an Executive Summary so that it 
could be easily understood by a wide audience. 
The result summarized the 100-page study in 15 
pages, and was widely distributed to stakeholders 
across the state.
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Every year, the Connecticut Energy Advisory 
Board (CEAB) must submit a report to the state 
legislature and governing boards about how the 
state’s electric utilities plan to procure energy in 
the future. The CEAB wanted a clearly written, 
focused report that professionally communicated 
their findings to their diverse audience, includ-
ing the general public. 

Working with Daymark Energy Advisors, 
Rich designed the overall look and feel of this 
260-page report (including appendices); rewrote, 
revised, and edited technical input; and wrote 
the Executive Summary — all under an extreme-
ly tight deadline.

38 ACTION PLAN 
 Transmission Related Recommendations 

2008 Comprehensive Plan for the
Procurement of Energy Resources 

megawatts of DPUC-sponsored new capacity contracts will add location-
preferred generation. 

1.6.5. Procurement Actions 

R E C O M M E N D A T I O N

1. The CEAB will be reviewing alternative solution analysis of the NEEWS project either via 
the reactive RFP process triggered by a Siting Council filing or via alternative analysis 
proffered to support an exemption. 

Recommendation 1 

Additional work is needed to address the integration of transmission planning 
into the procurement planning process. Section 51’s direction to identify the 
needs for transmission and to review demand-side resources on an equitable basis 
with non-demand-side resources remains an important objective in the planning 
process. 

The beginning of the permitting process for the NEEWS transmission project 
provides one avenue for the further assessment of the integration of transmission 
planning with planning for generation and demand resources. NU has provided 
municipal notice on the Greater Springfield portion of the NEEWS project, 
which includes some transmission facilities in Connecticut. Other projects within 
NEEWS will follow. The CEAB will be reviewing these projects through an RFP 
process for alternative solutions or alternative analysis proffered to support an 
exemption. This process offers CEAB and NU the opportunity to work 
collaboratively to consider mechanisms to better integrate transmission 
considerations into the procurement planning process. The CEAB recommends 
that the collaborative process integrate transmission planning with other ideas 
from this Procurement Plan including the potential of eliminating load growth 
through DSM, potential for generation retirements, and potential growth of 
renewable resources in New England. 

1.6.6. Future Resource Planning Actions 

R E C O M M E N D A T I O N

2. Future Procurement Plans should include Non-Transmission Alternatives (NTA) and 
economic benefits assessments for all proposed significant transmission projects. 

Recommendation 2 

In light of the CEAB’s and the Siting Council’s requirement to consider 
alternatives to transmission during the permitting process, the procurement 
planning process is an ideal vehicle through which to explore non-transmission 

Comprehensive Plan 
for the Procurement of 
Energy Resources

The Connecticut Energy  
Advisory Board:  
Rocky Hill, Connecticut

This Integrated Resource Plan (IRP) for  
Electricity explains how Green Mountain Power 
(GMP), Vermont’s largest electric utility, intends 
to meet demand over the next 25 years, and de-
scribes the transition toward renewable sourc-
es. The IRP has many audiences: GMP’s Board 
of Directors, Vermont’s legislature, State policy 
boards, and the general public. GMP wanted a  
report that set a new standard in clarity. 

Working closely with GMP executives and 
technical consultants, Rich designed the overall 
report, revised and edited text, and redesigned 
many graphics to successfully meet the target 
deadline and GMP’s communication goals. 

 2: Background Information 
 About Green Mountain Power 

2007 Integrated Resource Plan 23 

Sales Breakdown. Green Mountain Power serves 90,000 customers in nine counties and 122 
different communities. GMP serves approximately the following customer mix: 

Residential customers 76,500 
Small commercial and industrial customers 13,500 
Large commercial and industrial customers 24 

GMP’s retail sales by megawatt hours are almost evenly divided between residential, 
commercial, and industrial customers. 

Residential
29%

Commercial
37%

Industrial
34%

 
Figure 9: GMP’s 2006 Megawatt Hour Sales by Customer Type 

Sales Growth. Between 1986 and 1995, GMP’s retail sales grew roughly 30 percent. Almost 
all of that growth, however, took place in the early years between 1986 and 1990. Between 
2000 and 2006, GMP’s sales have leveled off with a growth rate of slightly more than 0.5%. 

Green Mountain Power Retail Sales Growth

0

500,000

1,000,000

1,500,000

2,000,000

2,500,000

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

M
eg

aw
at

t 
h

o
u

rs

 
Figure 10: GMP’s Retail Sales Growth through 2006 
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2007 Integrated Resource 
Plan (IRP) for Electricity

Green Mountain Power: 
Colchester, Vermont

3. Analysis Criteria and Study Results 

Solar Project: System Impact Study 5 

3. Analysis Criteria and 
Study Results 

Green Mountain Power conducts this system impact study using the CYME 
distribution circuit analysis program. CYME calculated peak and minimum load 
level cases and the fault values for the Project on the 71G3 and the 70G4, with 
separate cases for feeder backup scenarios. Each of these cases with different 
feeds has four scenarios:  

§ No generation 

§ All generation online 

§ Only the WRJ Solar generator online 

§ Only the Hydro generation online 

With only 154 kW of net metering projects currently proposed for the 71G3 and 
none for the 70G4, we presumed that a separate case for only net metering 
generation is unnecessary because all of the smaller scattered projects should have 
a minimal impact on the circuits as a whole. 

We conducted this study under the guidance of the following reports: 

§ IEEE Standard 1547, IEEE Standard for Interconnecting Distributed Resources 
with Electric Power Systems; July 28, 2003. 

§ PSB Rule 5.500 Interconnection Procedures for Proposed Electric Generation 
Resources 

§ Utility Interconnection Guidelines for Distributed Generation Equipment of 1 
MW or Less Connected to Radial Distribution Systems, Philip Barker, January 
23, 2006. 

We present resulting analysis from the study in five section: 

A. Fast Track Screening (page 6) 

B. Voltage Analysis (page 10) 

C. Protection Review (page 13) 

D. Transmission Review (page 14) 

E. IEEE 1547 Review (page 15) 

 

Solar Project: System 
Impact Study

Green Mountain Power:  
Colchester, Vermont

Engineers at Green Mountain Power conducted 
a comprehensive system impact study for the sit-
ing of a solar project. Rich worked with the lead 
engineer to write and edit the report, and orga-
nize it into chapters that described the study, 
then explained how the study was conducted, 
its findings (such as the interconnection require-
ments), and its conclusions. 

The report included point-by-point respons-
es to thirteen fast track criteria imposed by Ver-
mont’s Public Service Board.

Appendices detailed the electric and photo-
voltaic specifications necessary to successfully 
connect the solar generation to the existing grid.

 

 

 

Solar Project: 
System Impact 

Study 
CONDUCTED FOR 

CRL SOLAR, LLC 

Green Mountain Power 
163 Acorn Lane 
Colchester, VT 05446 
+1.888.835.4672 
www.greenmountainpower.com 
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Potential Energy  
Efficiency Incentives  
and Programs

Anchorage Municipal Light & 
Power (Alaska)

Preparing for potential future procurement 
issues, Anchorage Municipal Light & Power 
sought ways to offer energy efficiency programs 
to their customers so that future power needs 
could be reduced. This report describes three 
portfolios of energy efficiency programs, each 
with a different budget and return on investment 
(overall monetary savings). Each portfolio clear-
ly describes how customers can save energy, re-
ceive rebates, take advantage of financial incen-
tives, and benefit from technical assistance.

With technical information from a consulting 
firm, Rich designed the report, organized informa-
tion, revised and edited it, designed graphics — 
creating a highly readable and accessible report. 

26 Report to Anchorage Municipal Light and Power

Appendix A: Energy Savings from the Portfolios 

Comparison of Energy Savings From Each Portfolio
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Table 8: Comparison of energy savings from each portfolio 

Energy Efficiency Impact on Energy Forecasts
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Forecasted Growth w/o  EE

Portfolio #1

Porfolio #2

Portfolio #3

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Forecasted Growth w/o  EE 1,109,729    1,111,882      1,115,695   1,119,522    1,123,362    1,127,215    1,131,082    1,134,961    1,138,854    1,142,760    

Portfolio #1
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Incremental MWh Savings 3,877           3,855             3,865          3,864           3,864           3,864           3,864           3,864           3,864           3,864           
Cumulative MWh Savings 3,877           7,732             11,596        15,460         19,325         23,189         27,053         30,917         34,781         38,645         
Sales after Energy Savings 1,105,852    1,104,150      1,104,099   1,104,062    1,104,037    1,104,026    1,104,029    1,104,044    1,104,073    1,104,115    
Portfolio #2

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Incremental MWh Savings 8,307           8,261             8,215          8,182           8,149           8,117           8,085           8,053           8,022           7,991           
Cumulative MWh Savings 8,307           16,568           24,782        32,964         41,113         49,230         57,315         65,368         73,390         81,381         
Sales after Energy Savings 1,101,422    1,095,314      1,090,913   1,086,558    1,082,249    1,077,985    1,073,766    1,069,593    1,065,464    1,061,379    
Portfolio #3

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Incremental MWh Savings 13,845         13,768           13,691        13,636         13,582         13,528         13,475         13,422         13,370         13,318         
Cumulative MWh Savings 13,845         27,613           41,304        54,940         68,522         82,050         95,525         108,947       122,317       135,636       
Sales after Energy Savings 1,095,884    1,084,269     1,074,391 1,064,582  1,054,840  1,045,165  1,035,556  1,026,014    1,016,537    1,007,125

Table 9: Energy efficiency impact on energy forecasts 

Massachusetts DOER RPS Requirements Feasibility Study  
Primer on Markets 

4 6 October 2008  
 
 

2 Primer on Markets 
ISO-NE administers various energy markets and tracks Renewable Energy 
Certificates (RECs). The Act impacts how renewable generators participate in 
these markets, including the Capacity Market—both the Transition Period and the 
Forward Capacity Market (FCM)—the Day Ahead Energy Market, and the Real-
Time Energy Market.  

ISO-NE also provides market data to NEPOOL Generation Information System 
(GIS) to track generation attributes and create RECs. Five New England states 
(with the exception of Vermont) use RECs to meet their respective RPS targets, 
thus facilitating a somewhat liquid market for trading RECs.  

Figure 1: Market Interaction 

 

 

 

 

2.1 Capacity Market 

At the conceptual level, the focus of the Capacity Market is resource adequacy. It 
is designed to provide the electric system with adequate resources to meet the 
region’s peak needs. This is done by procuring sufficient generating capability to 
meet the region’s Installed Capacity Requirement. This requirement is based on 
the projected peak hour load plus a reserve margin that ensures reliability.  

ISO-NE is currently in the process of introducing a new capacity market to the 
region. Beginning in June of 2010, capacity will be provided through the Forward 
Capacity Market. ISO-NE procures the necessary capacity on behalf of all load 
serving entities through an auction held approximately three years in advance of 
when it is needed. The first auction for the FCM has already taken place.  

The period prior to June 2010 is called the Transition period. During the 
Transition Period, all resources providing capacity to New England are paid a 
prescribed price based on a settlement agreement, instead of participating in an 
auction. 

2.2 Day Ahead Energy Market 

As the name implies, the Day Ahead and Real-Time Energy Markets are designed 
to meet the region’s energy needs. These markets are open to all Market 
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This report explores the feasibility and prac-
ticality of instituting certain requirements for Re-
newable Portfolio Standards (RPS) as required by 
the Green Communities Act, and then how the 
Massachusetts DOER can write regulations from 
these RPS requirements. Included in this explo-
ration are the ramifications of how various ener-
gy markets effect how ISO-New England creates 
and tracks Renewable Energy Credits.

Working with Daymark Energy Advisors, our 
editorial impact affected the technical contents 
of the report, its organization and presentation, 
ensuring clarity and consistency of content and 
terms, so that the discussion built a strong case 
for the ultimate recommendations.

Massachusetts Depart-
ment of Energy Resourc-
es (DOER)
Boston, Massachusetts

 
 
 
 
 
 
 
 

RENEWABLE PORTFOLIO 
STANDARD (RPS) 
REQUIREMENTS 

 

FEASIBILITY STUDY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 PREPARED FOR 
 Massachusetts 
 Department of Energy 
 Resources (DOER) 
  
 

 

T
e

c
h

n
ic

a
l 

R
e

p
o

rt
 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6 October 2008 
Document Number 
 

 

 

Oftentimes a utility has a specialized way of 
completing a common procedure. Rather than 
trying to interpret and adjust general instruc-
tions, we wrote a series of customized guides for 
completing numerous specialized procedures. 
While the underlying software is similar, there 
are many variances depending on the utility and 
its location in the United States (for example, the 
weather in the north is different than the south). 

To meet the needs for these utilities, we cus-
tomized instructions for most procedures. Thus, 
employees learned the exact way of completing 
a procedure. This helped the utility standardize 
their procedures, train employees faster, reduce 
mistakes, and boost customer service.

Chattanooga Electric 
Power Board
Chattanooga, Tennessee

Azusa Light and Water
Azusa, California

401 Water Tower Circle
Colchester, VT 05446-1928
1-800-242-9080
802 / 655.4400
802 / 655.4401 fax
www.SystemsandSoftware.net

Time-of-Use Billing 
Guide
enQuesta v2.7

enQuesta Learning Series

426 Industrial Avenue, Suite 140
Williston, Vermont 05495
1-800-242-9080
802 / 865.1170
802 / 865.1171 fax
www.SystemsandSoftware.net

Electronic Bill 
Presentment & 
Payment
enQuesta v2.6

Montgomery Water Works & 
Sanitary Sewer Board

enQuesta Learning Series

Chatanooga Electric Power Board (EPB) 

Azusa Light and Water
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